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P-ROCEEDI-NGS
8:31 a.m

CHAI RVAN BONACA: Good norning. The
neeting will nowcone to order. This is the first day
of the 518th neeting of the Advisory Conmittee on
React or Safeguards. During today's neeting, the
Commttee wll consider the follow ng: Expert
Elicitation on Large Break LOCA Frequenci es, Proposed
Rul e for Risk-Inform ng 10 CFR 50. 46, Techni cal Basis
for Potential Revision of the Pressurized Thernal
Shock Screening Criteria in the PTS Rule, Preparation
of the CRS Reports and Safeguards and Security
Matters.

A portion of the neeting will be closed to
di scuss saf eguards and security matters. This meeting
i s being conducted in accordance with the provisions
of the Federal Advisory Commttee Act. Dr. John
Larkins is the Designated Federal Oficial for the
initial portion of the neeting.

We have received no witten conments or
requests for tine to nake oral statenents fromnenbers
of the public regarding today's sessions. A
transcript of a portion of the neeting is being kept,
and it is requested that the speakers use one of the

m cr ophones, identify thenselves and speak in
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sufficient clarity and volume so that they can be
readily heard.

Marvin Sykes will be leaving the ACRS
staff on Decenber 17, 2004 to join the Region 1 staff
as the Branch Chief, Reactor Program Division of
Reactor Safety. As a Senior Staff Engi neer, he as
provi ded out standi ng techni cal support to the ACRS in
revi ewi ng several inportant matters, includinglicense
renewal applications, digital instrunmentation and
control systens, fire protectionissues and el ectri cal
group reliability. W would |like to thank himfor his
contribution to the Cormittee and wi sh hi m good | uck
in his new position. Thank you.

(Appl ause.)

When i s your |ast day?

MR. SYKES: The 17th.

CHAI RVAN BONACA:  The 17th. So we'll see
you once again for the MXx fuel neeting. Al right.

W will begin with sone itens of current
interest. You have in front of you a package. You
may be interested. |Inside there are articles to new
commi ssioners. There's an article on that, Pages 12
to 16. You may al so note, Pages 19 to 22, that the
final 50.69 rule was released. There were sone

changes nade at the last mnute after we reviewed it.
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You nmay be interested in |ooking at those changes.
And | believe that M ke Snodderly put together a brief
meno that we' Il distribute later on highlightingthose
changes that we have not revi ewed.

Wth that, | think we'll nove to the itens
on the agenda. W have --

MR. RANSOM You left out the nost
i nportant.

CHAI RVAN BONACA:  (Oh.

MR. RANSOM Pages 27 to 28.

CHAI RVAN BONACA: Pages 27 to 28, let's
see. Oh. There is an article on "New Project
Fl awed, " published by the Cape Tines. That's a very
interesting article. Ddyou wite it?

MR. RANSOM  No, no.

(Laughter.)

CHAI RVAN BONACA:  All right. W'Ill be
| ooking at it. Gkay. W have the whol e norning
dedicated to 50.46, first of all to the elicitation
work that has been done and then to the rule. So we
will nmove right away to that item on the agenda, and
Dr. Shack is going to Ilead wus through that
presentati on.

MR SHACK: Let me turn it over to Rob

Tegoni ng.
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7
MR. TEGONI NG Thanks for the introduction

Dr. Shack.

This is a little bit of a change wth
what's in the agenda. The agenda itemis to talk
about or discuss the expert elicitation on |arge break
LOCA frequencies. Wen we presented at the
Subconmi tt ee neeti ng about two weeks ago on regul atory
policies and practices, it was clear indication from
the Comittee that they really wanted to see howt hese
elicitationresults were used to select the transition
break size. So we've nodified this talk a little bit
and what you're going to see here is a focus on the
elicitation results but only on how the elicitation
results set the table for the actual TBS sel ection.

Sol will begivingthe first half of this
talk, again, focusing on those portions of the
elicitation that are nost relevant for the transition
break size selection, and then |' mgoing to be turning
it over to Gary Hammer at NRR who's going to say quite
el oquently howthey took our informati on as a starting
point and then finally arrived at the transition break
size. And he's going to lay out the logic and sone of
the thinking and the rationale that went into that
sel ecti on.

So the presentation objectives, |'mgoing
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to be | eading the first part, providing an overvi ew of
the elicitation scope. The pertinent results for TBS
sel ection and sone of the uncertainty that ari ses when
you anal yze and process the raw i nput that we got from
the experts in a variety of different ways. Then as
| nmentioned, Gary is going to launch into a
description on the approach for selecting the
transition break size that's being proposed in the
50.46 risk inforned alternative. And that approach
as he's going to describe, used the elicitation
results as a starting point. It nmade sure it

i ncorporated uncertainty and variability within these
results, and then it also considered adjustnments to
account for LOCA frequency contributions which were
explicitly considered within the expert elicitation
process.

So |l think it's inmportant -- |'ve stated
this several tines to the Conmttees, probably three
or four different tines, but | think it's inportant
again to stress this first slide, which is why it's
really up here, to discuss what we did, what were the
specific objectives and scope of the elicitation. So
whi ch piece of the LOCA frequencies were we really
trying to get at with the elicitation?

Again, the primary goal was to devel op
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generic BWR and PWR pi pi ng and non-pi pi ng passive
system LOCA frequency distributions as a function of
t he pi pe break size or the break size or the opening
break size and the operating tine.

MR. APOSTOLAKI S:  Rob?

MR, TEGONI NG  Yes.

MR. APOSTOLAKIS: What is a generic
di stri bution?

MR. TEGONING Ceneric distribution, we
neant to -- essentially, fleet average i s anot her way
to consider that.

MR APCSTOLAKI S:  What does that nmean? |
nmean if it's a fleet average, is it a nunber, a single
nunber? | nmean if you have a distribution -- in the
reactor safety study when they tal ked about generic
distributions for failure rates, they enphasi zed t hat
it was the plant-to-plant variability that was a maj or
contributor to those distributions. But | think you
had told us that plant-to-plant variability was not a
maj or factor in your case. |In fact, if you |ook at
t he di scussi on on safety culture, you say, well, nmaybe
in sone plants we nay have a higher frequency but we
don't really care about -- or we're not concerned with
pl ant-to-plant variability. So |I'm wondering how you

define and whether actually the experts understood
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what you neant by generic.

MR TEGONING Yes, and we've discussed
this previously. | mean by generic we were | ooking at
broad i ndustry averages. W did instruct the experts
to consider broad differences in plants, differences
due to different design types, but not to delve into
di fferences that m ght exist at one particular plant.

MR. APOSTOLAKI S: Wiy not ?

MR. TEGONI NG Because the way we've
devel oped and used LOCA frequencies in the past has
al ways been on a generic basis. And when we were
setting the regulation for 50.46 it nade nost sense to
devel op a basis for that based on a generic average,
not -- we didn't want this regulation to be driven by
frequenci es that m ght be representative of only one
pl ant .

MR. APOCSTOLAKIS: So the plant-to-plant
variability then will be covered by the selection of
the TBS, which presumably will be higher than your
estimte. Because sonebody has to worry about it, it
seens to ne.

MR. TEGONING Well, there's sone aspect
in the selection of the TBS that covers that, but,
again, there's other -- and | think sonebody from NRR

may want to speak about this, but there's other
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procedures and practices that we use to try to
mnimze plant variability, especially in the area of
LOCA frequency. And the understanding is that those
procedures and practices are going to continue to be
in place and continue to be enforced. So |I don't know
if Rich or --

MR. BARRETT: This is Richard Barrett.
I"'mwith the NRR staff. The selection of the TBS at
this point is also a generic consideration. | think
the one place where plant-specific LOCA frequencies
m ght cone into play is in the risk-informed aspect of
this, which you heard about in sone detail in the | ast
ACRS neeting. At the point when |icensees want to
apply this rule, they will have to bring their PRAs in
and apply themto plant-specific |icensing actions,
for instance. At that point, PRA practice, as you
know, as you well know, can sonetimes use generic or,
as appropriate, use nore plant-specific information
regardi ng LOCA frequencies. And a |licensee may be
able to make the case that they deviate fromthe
generic results based on specific operationa
experience with regard to inspections of the reactor
cool ant pressure boundary, and | woul d be specul ati ng
at this point about that. But so far everything we've

done, up to the point of choosing the transition break
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size, has been based on generic BWR, generic PWR
consi derati ons.

MR. APOSTOLAKI S:  Thank you.

MR TEGONI NG  Ckay.

MR. PONERS: Rich, let nme just follow up
on that. Suppose a guy conmes in with his PRA and he
has a peculiarly susceptible piping system How do
you detect that?

MR. BARRETT: Well, | think the correct
answer to that question is right now |l don't know.
You know, that would -- we are in the process over the
past three or four years of gaining a great deal nore
experience with our know edge of the degradation
nmechani sms and oper at i onal experience Wi th
i nspections, visual i nspections, non-destructive
exam nation of various parts of the reactor cool ant
pressure boundary, nore than we've ever had before, |
t hi nk.

And so at the time when this rule is
i npl enented, if a |icensee cones in and we know of
sonme very adverse operational experience, | think it
woul d be i ncunbent upon us, our PRA staff working with
our nmaterials engineering staff, to challenge a
I i censee about that operational experience.

MR. PONERS:. | guess what |I'mfishing for

NEAL R. GROSS
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is how do you know? | nmean is there sone activity

t hat says, "Okay, yes, we did not consider plant-to-
pl ant variability in devel opi ng t hese frequenci es, but
we know that if a plant has such and such a conditi on,
t hat it m ght devi ate outside of this or

up/ down/ si deways. These things are consequential."

| nmean is there such a base of information sonepl ace,
is there sonmebody | can go ask about that? O do |

have to reconstitute this panel of experts in order to
-- and then ask themthat question, how does pl ant -t o-
plant variability affect these?

MR. BARRETT: | think what's nore likely
to happen is that licensees will take actions to bring
t hensel ves into the norm that is to say | think we
woul d -- rather than challenging a |icensee to use a
hi gher frequency nunber because they've had
unfavorable inspection results or unfavorabl e
operational history, | think we would challenge the
licensee to take nore corrective action to bring
t hensel ves nore into the norm And that would be in
conpliance with bulletins that we have out there,
orders that we have out, technical specifications in
some cases, voluntary industry inspection prograns in
ot her cases, and as tinme goes along, we are going to

be evolving into a nore -- into a different regi ne as
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to how we i nspect and manage the flaws in the reactor
cool ant pressure boundary. So | think it's going to
be nore interns of tryingto -- seeing that |icensees
are nore in conformance rather than trying to figure
out probablistically how --

MR POAERS: | think | agree with your
comment there. | guess when we | ook at the materials
science, either research programor the capabilities
in the line organizations, we need to | ook
specifically in these areas is what you' re saying,
because -- | mean you in your position are reliant on
themof telling you | ook specifically at this part of
t he applicati on.

MR. BARRETT: Right. And you' ve been
briefed on the pert process that the Ofice of
Research is going through, and it's a very systematic
process. The industry is doing sonmething sinmlar, and
we're on a pretty steep | earning curve right now, but
| think we're heading very much in the right
di rection.

MR. SHACK: | nean you do some of that in
the risk-infornmed i nspection where you actually | ook
at the degradation nechanisns on a piping system by-
pi pi ng systembasis. You're |ooking at the nunber of

wel ds in piping systems. And so you do end up with a
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variability. | mean not all plants will have the sane
results, even though you're using sort of generic
results on a per weld basis.

MR. TEGONI NG And one of the necessary
baseline things that you do for risk-infornmed ISls,
you do what's cal |l ed a basel i ne study of your plant to
eval uate precursor events and identify those that nmay
be different than industry average and trends. And,
agai n, | think what we're envisioni ng whenever we see
an issue that pops up the first question in our mnd
is is this a plant-specific or a generic issue? |
think if you |l ook at CRDM cracking, that's sort of a
cl assi ¢ exanpl e where we have been working to identify
cause as root causes and differences and identifying
those plants which nay have bigger problens than
others. So | would anticipate that that sort of nodel
woul d be what we woul d apply and utilize in this case
as wel .

MR. BARRETT: Exactly.

MR SHERON: Dana, if | could -- this is
Bri an Sheron fromthe staff. Just in terns of putting
a perspective on this, keep in mnd that, nunber one,
when we're tal king about a transition break size for
a plant we've considered the question of other plant-

to-plant variability, and we just don't have enough

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

16

information on all 103 operating plants to be able to
sit there and say we can go and pick what the right
nunber is for each one of those plants.

When we went through the process we did
put margin in our thinking. |In other words, when you
see how we arrived at a transition break size, which
is basically the | argest attached pipe to the primary
system the thinking was is that the nost likely
pi pes, in other words the pipes that are going to have
t he hi gher probability of breaking, it's not the main
cool ant pipe, you know, the big 30-inch or 25-inch
pi pes, whatever and the like, it's probably the
attached piping. And we think we've covered that. In
other words, the highest probability piping, if
there's going to be a failure, is going to be
something that's attached. And so that's why we
pi cked those pipes, the largest attached pipe.
Because we think that covers plant-to-plant
variability to sone extent. A plant that has a 14-
inch surge line will have a bi gger break t han one that
has, say, a 12-inch and the liKke.

The only other piece | would point out is
that really what -- you've got to renenber these
licensees are still required to mtigate up through

t he doubl e-ending guillotine rupture. The only thing
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we' re argui ng about i s what ki nd of conservati sns t hey
put in their analysis when they do the cal cul ation.
Sol feel -- | nean | personally feel confortabl e that
we' ve got enough nmargin to account for any plant-to-
plant variability.

The one pl ace where we did rai se the issue
has to do, for exanple, with the power uprate, okay,
where they nmay now be operating the plant at
conditions that were greater than what the expert
elicitation panel considered, in which case a
licensee, | believe, would have to come in and tell us
what that effect is.

MR. APCSTOLAKIS: Well, that brings up
anot her issue, though. | nmean are we reviewing this
work in the context of 50.46, in risk-informed, in
50.46, or are we reviewing it as a piece of work on
its owmn? At the Subconmittee neeting, we were told
that these results may be used in ot her applications,
so we have to nake sure then that they're reasonable
results, but also, you know, it's a NUREG so we have
toreviewit. |If we reviewit only in the context of
determning the TBS, then a | ot of the details that
one can worry about di sappear, because if we go with
your choice of the TBS, you have such a margin that

you add, in fact it's significantly higher than 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

18

95th percentile of the nbst conservative expert. So
what do you want? | mean they just increase it by
four inches above the ten-inch estimate of the expert.
So then you m ght even wonder why spend all this noney
to do this. You could have called up the experts and
say the guy who was nobst conservative was this, we're
going to go up and that takes care of that.

So | have been thinking about it. | nean
it seems to me at least this commttee should review
this work in its own right. Does it produce
reasonabl e resul t s i ndependently of howri sk-inform ng
50.46 will take those results and use them Ckay? So
in the context of 50.46 and what you guys are doing,
maybe everything is okay.

MR. SHERON: Yes. The only thing | would
-- 1 won't say | disagree with you but | don't think
there's -- when you say there's so much nore margin in
the TBS that we selected from the nost conservative
expert's opinion, we recognize that the expert
elicitation didn't consider a lot of -- or not all of
the various failure nodes. There were sonme other
uncertainties. | think even the Conmittee raised the
guestion of safety culture and how does that inpact --

MR APOCSTOLAKIS: No, | agree. | nean you

did a good job listing those.
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MR SHERON: Yes. So | nean there's

margin there, but | can't tell you that it's that far
above. It's just accounting for things we don't know
how to quantify.

MR. APOSTOLAKIS: But my nain point,
though, is still valid, that since they didn't
consi der other things, say, four inches or sonething,
then a lot of the details that went into this analysis
are not very relevant any nore unless this analysis is
used sonewhere el se.

MR. BARRETT: Doctor, | think I'd say that
alittle differently. 1 think that the details and
the technical analysis and having a systematic
elicitation available as a starting point was very,
very useful for us at NRRin choosing this TBS because
it gave us a place -- you know, we know t hat we're not
at the ten to the mnus five nean 50 percent
confidence level; we know that. W know that we've
pl aced -- we've gone to a nore conservative position.
But by having this systematic anal ysis avail abl e and
having it available at this point in tinme, that's
very, very useful for us to know where we are. So
this is one of those happy cases where a very good
research product has cone along at exactly the right

tine.
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But | would agree with you that there is
a separate question as to nmaking sure that the ACRS
fully understands this because it is a piece of work
that nay be applied in many, many cases in the future.

MR. Bl SHOP: Dr. Apostol akis, Bruce Bishop
from Westinghouse. On the first agenda itemthis
af ternoon, we're going to be tal ki ng about pressurized
t hermal shock, and in fact the limting transients do
turn out to be the LOCAs, and we did use -- the staff
did use prelimnary estimates that came out fromthe
panel, not the final ones. But one of the action
itens that cane out of the joint subcomittee neetings
the last couple days was to reverify that the
frequenci es are consistent for the snall and | arge and

medi um break LOCAs. So it is being used in different

pl aces.

MR. APOSTOLAKI S:  Thank you.

CHAI RVAN BONACA:  The only thing | wanted
to nention, | totally agree that they're different

t hi ngs, and we di scussed during the Subcommttee this
i ssue of the bridge fromthe elicitation to the actual
choice of the break and | expressed ny interest
particularly in those factors such as the bottom
bull et here, no significant changes will occur in

pl ant operating profiles.
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Ther e was anot her statenent that says t hat
the assunption was that mitigating strategies on
piping will be as good as the one used in the past.
Now, the question | have at that point is, well, the
rul e woul d in fact cause possi bly power uprates, which
are significant changes in plant operating profiles.
The rule may al so cause mitigation strategi es which
are |l esser than we have in the past for design basis
of transition breaks. And | have an expectation that
the bridge going fromelicitation process to the
choi ce of a break size will address those issues. Did
you tal k about those?

MR. APOSTOLAKI S:  Yes. Ckay.

MR. TEGONING Ckay. Let ne continue
quickly then with this since | think we've already
di scussed nost of this slide. So, again, we're
dealing with wunisolable LOCAs, LOCAs related to
passi ve component aging. W |ooked at a variety of
different break sizes, from the classical small,
medi umand | arge break up to a doubl e-ended guill oti ne
type of LOCA, which is nmuch bigger than the historical
definition for a |large break LOCA, and we | ooked at
three different timeframes. Again, the primary focus,
the last two bullets, we were | ooking at frequencies

associated with norrmal operating | oads and transients
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that are expected over the extended lifetime of the
plant. So we weren't dealing with rare event | oading
i ke you can get for a nore significant seismc event.

And Dr. Bonaca just tal ked about the last bullet.

So | wanted to list here next sone --

MR. POAERS: Let ne ask you on the | ast
bullet it's remarkable and it's |ike a head-in-the-
sand approach. Do you have any evi dence that power
uprat e changes the frequency substantially?

MR. TEGONING No. The only thing we have
is prelimnary information. | nean we've seen it in
BWRs t hat --

MR. POANERS: That prelimnary information
is information.

MR. TEGONING Yes. Well, we've seen in
some instances with boiling water reactors when they
have gone through uprates we have seen increased
frequency of damage due to internal steam dryer
conponents. So that is evidence that we certainly do
have -- there's no other evidence that |I'm aware of
beyond that. And that's an inportant cautionary note,
and that's one of the reasons that that note was
struck so heavily in the NUREG The experts were
provi ded with t he operati ng experience. The operating

experience is valid over the conditions, paraneters
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that represent the way plants have been run over the
| ast 25, 30 years. So that precursor information is
inmportant, and it's just an understanding that if we
do things that significantly alter I'll say the
appearance or the information that's provided in that
precur sor dat abase, then that woul d potentially result
in a change in LOCA frequenci es.

And this caveat is in there just to make
sure that we maintain vigilance. Wen we do things
like this, when we nake changes, we need to
continually nonitor precursor events to see if those
changes have any end result. | think the steam dryer
is an excellent case because we did sone power
uprates, we were eval uati ng what happened to t he pl ant
after we nmde those uprates and we realized that,
okay, there were sonme unintended consequences that
occurred because of those uprates. And now we've got
a fairly -- and | can't speak about this but there's
others in the room that can -- but now we have a
fairly extensive strategy to go in and nodify and fix
those issues so that it brings us back down to
precursor events which are consistent wth our
hi stori cal operating experience.

CHAI RVAN BONACA: Wl |, the words in the

elicitation docunent specifically indicate they could
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be significant increases, and that's what s
troubl esomre about -- one is left with a judgnent
wi thout information. Significant nmay be in the eye of
t he behol der, | mean what does it nean? So, anyway.

MR TEGONI NG  Yes.

MR. POAERS: Yes. That's kind of the
situation you're stuck in, isn't it, that -- | nean
nost of these assunptions -- what you'd like the
assunptions to knowis there's a continuous evol ution
of things here and nowyou' re left with this my be a
clip here and what not and there's no evi dence of fered
and apparently none exi sts.

CHAI RVAN BONACA: But, again, since the
whole process is an elicitation, so it's an
engi neering judgnent being provided by experts. You
have to take it in that context as well as the same
way you believe in certain estimtions of nunbers you

believe in the word, "significance," and you know how
to place it in the context of a estimtion of
transition break of an Appendix A criteria. |I'm
tal ki ng about this bridge going fromone to the ot her.
| nmean it's a difficulty I'm having when | read that
report.

MR. TEGONING  Well, again, | think that

caveat's necessary because you couldn't go into the
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elicitation and postulate all possible changes that

could occur. We know what we know, we know what our

history tells. W had to make certain assunptions to
try to project that history forward.

CHAI RVAN BONACA: |'mjust troubl ed by
those which are circular in nature, which is once
applied to arule, the rule may cause certai n changes
in the plant which may result in undermning the
estimations that we have. And there were two that |
saw. One was a potential for |ess capable mtigating
strategies tied to the fact that there will be |ess
focus on beyond transition break conponents, and this
other one was this, but | think there may be
addi ti onal ones when | read the report.

MR. TEGONING Well, again, that's why
t hose caveats are in there. And it's not -- we're not
devel oping these results through elicitation and
t hrowi ng themon the tabl e and wal ki ng away fromthem
Part of the plan is to continually evaluate these
things, and if we see changes, that's when the
action's necessary.

CHAI RVAN BONACA:  Yes.

MR. TEGONING So there are a number of
other LOCArisk contributors that we didn't explicitly

consider within the elicitation. And |I've listed a
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few of the nore -- | think nore prom nently di scussed
contributors. W didn't specifically consider active
system LOCAs, stuck open valves, punp seal LOCAs,
those types of scenarios. W did not explicitly
consi der seismcally induced LOCAs.

MR. APCSTOLAKIS: Excuse ne, regarding
your second bullet, if you were to define an
equi val ent dianeter for a stuck open valve or a punp
seal LOCA, what woul d that be?

MR. TEGONING These are usually small
LOCAs at best.

MR. APOCSTOLAKI S:  Snmall LOCAs.

MR. TEGONI NG At best.

MR APOSTOLAKIS: So in terns of the
choice of the TBS, the fact that you left those out
probably doesn't matter that nuch.

MR TEGONING That woul d be what | woul d
argue, certainly, yes.

MR. BISHOP: Dr. Apostolakis, this is
Bruce Bi shop agai n fromWesti nghouse. W specifically
| ooked at that question. The biggest valve in the
West i nghouse pl ants woul d be the safety relief val ves,
and their flow rate would correspond to a break of
bet ween a two- and four-inch pipe.

MR. APOSTCOLAKI S: Two and four inches.
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Thank you.

MR, BI SHOP:  Yes.

MR. TEGONING Then as | nentioned
seismcally induced LOCAs and ot her LOCAs associ at ed
with what we're calling or term ng rare event | oadi ng,
this would include a rare water hanmer, rare nmmjor
wat er hanmer and a heavy | oad drop from sone causa
factor |i ke an overhead crane releasing its |l oad. And
Gary is going to discuss these points later in the

talk, so he's going to expound on these nuch nore

fully. I'"mjust setting the table right here.
So the elicitation results -- so that's
t he objective and scope. Now, | want to go right into

the elicitationresults, and, again, thisis a sunmary
of information that | think you're well famliar with
at this point. The way the NUREG is |aid out we
devel oped baseline results, and t hose baselineresults
were devel oped having nmeasures of both individual
uncertainty, so uncertainty that each panelist had,
and then al so neasures of group variability.

Wth these baseline results, we conducted
sensitivity analyses in a nunber of areas and they
were specifically five broad areas because we want ed
to ook at the effect of assunptions that we nade in

processing the baseline results, how changing those
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assunptions mght affect the results that you coul d
glean fromthe elicitation. So there were five broad
areas that we | ooked at. W |ooked at the effect of
di stribution shape, | ooked at over confi dence
adj ustment, we | ooked at the effect of assum ng

di fferent correlation structures, different nethods of
aggregating expert opinion and then also different
ways of capturing panel diversity.

And | ve bol ded t wo her e, t he
overconfidence adjustnent and the aggregation of
expert opinion. These are the two that we thought
were nost applicable to the TBS selection. So this
was information that very early on the results of
these sensitivity studies were conmunicated to NRR
And the baseline results, as nodified by the
over confi dence adj ustnent, i s what t hey were using and
what they were basing their TBS sel ection on. And
then we gave themvarious results with various
aggregati on schenmes so they coul d take i nto account or
understand the wuncertainty that arises when you
process the results in different ways. So these were
the two conponents to the baseline results that were
added and included in the NRR sel ection.

MR. APCSTOLAKIS: Well, did the experts

see any of this? D d the experts see the sensitivity
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anal ysis, did they see your final results, did they
express any vi ews?

MR. TEGONI NG The experts had revi ened
the NUREG at two different phases. W had a
tel econference in July with the first draft of the
NUREG and we had all the sensitivity analyses
conducted in four out of five of these areas. The
only thing that we hadn't finished at the tine was the
effect of distribution shape on the nmean. And the
other thing that we didn't showthemat that point is
we didn't have the mxture distributions devel oped.
But they did see the difference between arithnetic
nmean aggregated and geonetric mean aggregated. Now,
since we've conpleted these additional sensitivity
anal yses, we've sent the NUREG back out for fina
review. So they've certainly seen all of these. W
haven't had another video tel econference or another
gat hering of the experts, again, to comment again, but
we did have relatively rather extensive comments at
the July neeting.

| think just to sunmarize sone of the nost
-- there was general |l y good agreenent on nost areas of
the NUREG | will say there was sonme probably sone
vi ol ent di sagreenent when we got into the different

ways of aggregating. And there were --
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MR. APOSTOLAKIS:  Which we will probably

have here as wel .

MR TEGONING Yes. Yes. This is a
cormon thene here. Wen we get into aggregation
t here's vi ol ent di sagreenment anongst i ndi viduals. And
| would think, and this is probably not surprising,
nost of the disagreenent was against wusing an
aggregation schenme like an arithmetic mean type
approach or a mixture distribution approach because,
again, | think the thinking was it didn't accurately
represent the group as a whol e.

MR. APOSTOLAKIS: But, you see, that's ny
guestion, really. Wre the experts as a group ever
gi ven an opportunity to say, "Yes, what you guys are
putting in the executive sunmary represents our group
and naybe by extension the state of the art.” O a
guy's sitting inhis officein California, he gets the
NUREG reviews it, reads its, now, again, it depends
on the poi nt of view he takes, says, "They represented
nme well? Yes. Then they did all these anal yses.
They sound reasonable to ne. |It's okay." But he
never really asks hinself do | agree that this final
distribution of the staff report reflects nmy views as
well. So the whole thing is you should give a chance

to the experts after you do the sensitivity analysis
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and everything to revise their views and maybe try to
come up with a consensus curve. And |I'm asking
whet her they actually had that opportunity or they
just individually reviewed the NUREG to make sure

t here was not hi ng unreasonabl e?

MR. TEGONING Yes. And you get into
different strategies. That woul d have been one
strategy that we could have taken with the
elicitation. W specifically did not want to devel op
consensus curves because we did want to have a neasure
of what the differences in opinion would be.

MR. APOSTOLAKIS: Right. | nean renenber
now you're --

MR. TEGONI NG And, again, the sensitivity
anal ysis and getting input fromthe panelists were
i nportant; however, it's recognized that while these
are experts in materials and fracture predictions and
the technical subject matter of the elicitation,
they're not experts in aggregating group opinion or
applying these results to a 50.46 rule. So there's
only certain -- their corments are very val uabl e and
they formed a necessary basis for this entire
docunent; however, there are aspects of the docunent
that quite frankly I don't feel that the experts --

they're certainly welcone to coment on them but |
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don't think they're necessarily qualified to.

MR. APOCSTOLAKIS: But you're not asking
them -- well, they're certainly nore qualified than
tal ki ng about safety culture, okay? And you have them
tal k about safety culture and specul ating that safety
culture will inprove in the future. | mean they're
absolutely not qualified to say things like that.

MR. TEGONING They are with respect to
LOCAs; sure, they are.

MR APOSTOLAKIS: | don't think so. |
t hi nk anybody can say things about safety culture. |
nmean here you have experts on probablistic fracture
nmechani cs passi ng judgment on safety culture. | nean

MR TEGONING Only as it relates to
passive systemfailure. That's a very snall aspect of
safety culture.

MR. APOSTOLAKI S: They can say sonet hing
useful as to the inpact of a given culture on the
failure of a passive system but they cannot say
anyt hing useful to nme regardi ng what safety culture
we'll have in the future. That's an entirely
different ball game, whether people will do things
I i ke Davis-Besse and so on. But, anyway, that's a

separate issue.
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The point is, though, that the experts
woul d probably have benefitted a |ot by seeing the
sensitivity analysis. Because, you know, once you
pass judgment and seeing them and having an
opportunity to change their judgnents possibly --

MR. TEGONING But they did see them
They did see them

MR. BI SHOP. Dr. Apostol akis, Bruce Bi shop
again. | was a nenber of the --

MR. APCSTOLAKI S: Bruce Bi shop, did you
have a role in this?

MR BISHOP: Yes. | was a nmenber of the
Expert Panel, and | did nake sone comrents about --

MR. APOSTOLAKIS: So you are one of the
experts.

MR BISHOP. Right. And | did make sone
coment s about --

MR. APOSTOLAKIS: So you think the safety
culture --

MR. BI SHOP: -- the safety culture, but I
don't want to tal k about that. What | want to talk
about is that at the next to | ast neeti ng when we were
provided a draft of the NUREG there was sone viol ent
di sagreenent on the overconfidence adjustnent anong

t he experts, and Rob and Lee provoked -- proposed --
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MR. APCSTOLAKI S: Pr ovoked t oo.

(Laughter.)

MR. BI SHOP: -- sone resolution of those
comments. And those were discussed. And the basic
agreenent was of the Panel that that appeared
acceptable to all of us. So there were opportunities
to do that. At the second neeting where we were
presented prelimnary results | do know that Panel
Menbers did neke adjustrments to their individual
contributions because the results after that changed,
in particular the small, like the four-inch dianeter
PWRs were increased significantly for the PWCC
concerns that the Panel -- nobst of the Panel did not
bel i eve that we had that under control yet, and | mean
at the time for the 25-year elicitation results. So
t here was that feedback

But the |latest results we' ve been shown,
and what Rob did is sort of he gave, "Wl l, here's the
rati o of the nunbers you had at the |ast neeting, and
here's the ratio of the new nunbers.” So we could see
very clearly what was changing. And | would
characteri ze nost of the changes that have been made
recently have been relatively snmall. | nean we have
not seen big orders of nagnitude changes or things

like that. W've seen adjustnent factors, typically
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a factor of two or less or something in the |ast
adjustments. And so | think nost of the Expert
Panel i sts woul d agree that that's probably within the
scope of our estimates. So | just wanted to set that
straight.

MR DENNING |I'd like to nake a conment
because ny concern is exact opposite of George's and
that is | think that there is danger in driving to
approve consensus, and it goes along with sone of the
things that you just responded back to George.
Because | think there is substantial uncertainty here,
and | think that the value of the group getting
together is to understand what the other people are
saying and sonetines they get additional insights.
But their danger is that you'll drive them towards
mnimzing what's a real uncertainty. So ny concern
in the aggregations and those group elenments of this
is that we're making the uncertainty appear nuch
narrower than the reality is.

MR. APOSTOLAKIS: Well, again, it depends
on what the experts are doing. The experts, in ny
view, should see the sensitivity analysis, because
experience has shown that the results of this anal ysis
provi de very useful insights to them and they may

want to change the thing. But we'll talk about the
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formof the results later.

One question that | have, because that
really confused ne when | | ooked at the whol e thing,
shoul dn't your final results be in the executive
sunmary?

MR. TEGONING The final baseline results
are in the executive sunmary.

MR. APOSTOLAKIS: |'msorry, not baseline.
Your final word should be in the executive sumary.
And |'m confused now. At the Subcommittee neeting,
you told us, | think, that the results with the
overconfidence adjustnent are your results, period.
Is that correct?

MR. TEGONING The statenment that we nake
in the executive sumary is that we provide baseline
results and then we have a statenent in there that
says, "The particular results that you use for a given
application will be dependent on the intents and
pur poses of those applications.”

MR. APCSTOLAKI S: | understand that, but

MR. TEGONING And that's why here |I'm
hi ghl i ghti ng what results and what adjustnents due to
the sensitivity analysis are nost appropriate for the

50.46 transition break size sel ection.
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MR. APOSTOLAKIS: I n Chapter H of your

report, there is a series of results. |If | read the
executive summary, it seens to ne that's the purpose
of the executive summary, | shoul d be able to see what
your final conclusion, your final results are, and you
may have a -- you know, "W also did a | ot of
sensitivity analysis, go to H"

So at the Subcomittee neeting, | got the
i npression that your results included overconfidence
adj ustment, but the executive summary has only the
basel i ne results wi t hout t he over confi dence
adjustnment. So now |I'm confused. Which one's would
you advocate, the ones with overconfidence adj ust nent
or not?

MR. TEGONI NG  For 50.46 TBS sel ection, we
are advocating use of the overconfidence adjustnent
results. Again, the NUREG s neant to stand al one and
deal with other applications. There may be other
appl i cations for whatever reason you don't want to use
t he overconfidence adjusted results.

MR. APOSTOLAKI S: But the overconfidence
adjustment has to do really wth the experts
thenselves, so | can't see an operation where the
experts cease to be overconfidence.

MR TEGONING Do you want to --

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

38
MR. ABRAMSON: This is Lee Abranmson of the

staff. The whol e idea of overconfidence adjustnent is
sonmewhat controversial. W used it because there's a
| ot of evidenceinthe literature that people, experts
in particular, people in general, tend to be
overconfident in their judgnments. O course, our
whole elicitation process was designed to try to
mnimze this with training of the experts and so on
and so forth.

So we don't know, certainly, in this case
to what extent they may or nay not have been
overconfident. However, there's sonme indication
internally fromthe results that we got, nanely the
very wide disparity between the experts, that sone
woul d seem to be certainly far less uncertain than
others and so on. So we felt that we had to explore
this and we did this through a sensitivity study.

So I would think it would depend on a
conbi nati on of to what extent you are concerned about
this possibility of their bei ng overconfidence -- that
i s as sonebody who's going to apply these results. |If
you're particul arly concerned that perhaps t he experts
m ght have been overconfident, you can't be sure, then
you may say we nheed to wuse an overconfidence

adjustnment. | n other words, you want to conservative
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in your results because of the kind of application
you' re using.

So it's a conbination of both your
assessment of whet her they m ght have been
overconfident or not and the risk you're taking in
using the results with or without adjusting for it.
It really depends a | ot on the application and on your
approach to the whol e problem

MR APOSTOLAKIS: |'mnot sure that the

applicationis sosignificant here, andit's really --

the problem-- well, | have a few comments on this.
First of all, having seen the statenment of the
considerations, | went back to the report and | tried

to figure out where they got the range of six to ten
inches for PWRs. | thought it was going to be a
straightforward thing, and it wasn't. | had to
speculate a lot. Maybe they used this figure, nmaybe
t hey used that figure, maybe they used a nean here and
nmedi an there and so on, and that question will cone up
agai n.

And then 1 thought that naybe in the
executive summary there should be sufficient
information for me to figure out very qui ckly how NRR
selected that range. And by reporting only the

basel i ne results and t hen maybe usi ng sonet hi ng el se,
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that doesn't help. And | think, Less, comng to your
poi nt about you have to use your judgnent for this and
that, | think you are putting and awful |y | arge burden
on the user here. You are asking the user to decide
on which sensitivity analysis is appropriate, you are
asking himto go back and read the literature to
under stand what overconfidence neans.

| nmean one woul d expect that the project
of this nature where experts in these things got
t oget her and produced a report that these guys would
resol ve these issues for people like Brian, for
exanpl e, so he woul dn't have to go back and say, "Cee,
what do they nean by this. Should | do this, should
| go with the nmedian." No.

As far as |I'm concerned, one should read
t he executive sunmary and that should say, "This is
our final word on this with all the uncertainties, if

you will, and so on,"™ and right nowall it says is the
study does not recommend whether the frequency
estimtes corresponding to the baseline or in
particular sensitivity analysis should be used in
appl i cati ons, which neans, "M . User, you have to read
all this NUREG hire your own consultants and make

your own judgnents." | just couldn't figure out this

six to ten inches where it came from
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MR. ABRAMSON: Well, you're right, we do

put a burden on whoever's going to apply us, and |
think that's an appropriate burden to place because
you're tal ki ng about deci si on maki ng under
uncertainty. That's what's being done here,

regul atory decision making for something |ike that.
And we're providing thema tool to do this. But the
purpose of this was not to provide themw th the
criteria that they were going to use; we don't know
that. That's why we enphasi ze the inportance of the
application, the criteria, the risks they're willing
to take of all sorts and so on. So we cannot do that.
Now, that's another effort perhaps that we could
explore, but that was not the purpose of this NUREG

MR. APOSTOLAKIS: But if Rob is telling us
t hat t he overconfi dence adjustnent is really sonething
that you guys like, let's put it that way, why aren't
you reporting these results in the executive sumary
and you're reporting only the baseline?

MR. TEGONI NG Because |'ma particul ar
advocate or not an advocate of a particular set of
results, we wanted to make the NUREG a stand-al one
docunent, essentially, wthout consideration of any
application, although we realize 50.46 was the first

application that was going to nost extensively utilize
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these results. And, quite frankly, as Lee nentioned,
overconfidence correction is fairly controversial.
There is no standardi zed way to do that. W explored
a nunber of different ways to do that, and just
because Lee and | preferred a particular way and we
t hi nk we have some basis for that, | mean we could
make t hat reconmendati on, and | under stand your point,
but we just chose not to at this point in tinme
because, again, there's no standardized way to do
this.

MR. APCSTOLAKI S:  You know what's going to
happen. | nean people are going to go to the
executive sunmary and |ift nunbers fromthere, period.
Maybe NRR won't because this is a big deal, | nean
ri sk-informng 50.46, and they will call you and ask
you and all that. But once this NUREG is rel eased,
peopl e are going to be using your baseline results in
t he executive sunmmary, especially when you say that
the sensitivity analysis didn't affect it nuch except
for the application.

MR. TEGONING Well, it sounds |ike you're
advocati ng maybe i nst ead of having a particul ar set of
results in the executive summary having no results in
t he executive sumary.

MR APCSTCLAKIS:  Well --
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(Laughter.)

MR. APOSTOLAKIS: -- actually, the
opposite should be results. No, | just don't think
it's fair to the reader to have results in the
executive sumary but when we talk to you you say,
“"No, these are not what we're really reconmendi ng.
It's something in Section H."

MR. TEGONING No, | totally understand
your point.

MR, APOSTOLAKIS: Al right.

MR. TEGONING Ckay. So the next slide is
going to get at the results that George has been
| ooking for. So this shows the results that were
provided to NRR O course, they were given
prelimnary results; these are final. | think we gave
a set of earlier results to NRR end of May-June
timeframe. We've been tweaking things, as Bruce had
mentioned, in the interim but there hasn't been
significant changes in the results since what NRR was
provided with in May and June.

So these show the BWR results and we j ust
have -- all of these results are adjusted using our
error factor adjusted correction.

MR. APOSTOLAKIS: It's obvious your heart

is there, Rob. | nmean you really |ike the adjusted
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results. Al you need -- you really want people to

spend hours trying to figure howthe six to ten i nches

were produced. |It's obvious to nme that you really
like this, and | have no objection, actually. | mean
this is your professional judgnment, | know the issue.
Fi ne.

MR. TEGONING This is why | don't play
poker, obviously, George.

MR. WALLIS: Rob, | have a question here.
I n reachi ng t hese nunbers, you're treating these as if
t hey were continuous curves, it seens to ne.

MR TEGONING No. W say that in the
report.

MR. WALLIS: This is appropriate to join
themup. Don't you have different classes of piping
that certain types of pipe are going to break in
certain ways. So there really isn't a continuous
curve. Wen you' ve changed fromone kind of a pipe to
anot her one, it's a different story. Maybe we should
have a step function between sizes or sonething.

MR, TEGONING That's right. And we
i ndicate --

MR. WALLIS: That makes a big difference
when you start to say you' ve got sonme place where

you've got ten to the mnus five.
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MR. TEGONING And that's a valid point.

We state in the NUREG that these |ines between the
points -- we asked the experts for discrete points,
and those are the dots you see in the figure. The
lines are just there for trending.

MR WALLIS: These nunbers at the bottom
t hough, they seem to correspond to intersections
bet ween the continuous lines in sone curve.

MR TEGONING The nunbers --

MR. WALLIS: That's what | interpolate.

MR TEGONING The nunbers at the bottom
are interpol ated nunbers based on --

MR. WALLIS: No pipe size at that size at
all .

MR. TEGONING And that's why when you see
the rest of this talk that's why these nunbers are
just a starting point. You bring in those
consi derations |ater on when you | ook at interpreting
and appl ying these nunbers in a regulatory sense. So
that's an excellent point, and that's the point that
| would --

MR. WALLIS: This goes again to George's
poi nt. Someone's going to say, "Aha, we've now got
this magi cal nunber 19, and that's the answer."

MR. SHACK: But you could al so have a | eak
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that's not a break

MR, TEGONI NG  Yes.

MR, APCSTOLAKI S:  True.

MR. SHACK: So if you have a 32-inch pipe,
you can have a break size in that 32-inch pipe
anywhere froma | eak size --

MR VWALLIS: A 20-inch size break in a 30-
inch pipeis probably a conpletely different animal in
terns of probability froma 20-inch pipe which itself
breaks. It's a different problem

MR. TEGONI NG  Maybe not that different.

MR WALLIS: Not that different?

MR. TEGONING You're tal king about a
maj or -- we would classify that as a najor failure of
that pipe in any instance.

MR. SHACK: No, but the question is what
is the Iikelihood.

MR WALLIS: It's quite a different thing.

MR. SHACK: It's quite different.

MR TEGONING Yes. And | don't know that
| woul d make that assertion.

MR. WALLIS: But this is another thing
that the intelligent interpreter should take into
consideration. As they have, | think.

MR. APOSTOLAKIS: This last row, m xture
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of distribution, is that in the NUREG?

MR TEGONI NG  Yes.

MR APOSTCOLAKI S:  \Where?
MR TEGONING Well, it --
MR. APOSTOLAKIS: |'ve been | ooking for

MR. TEGONING Yes. The version of the --
| et me be clear, the version of the NUREG -- the NUREG
has been in continual preparation. There was a
section added after the version we gave you for
review.

MR APOSTOLAKI S: So which NUREG are we
revi ewi ng today?

VR. TEGONING You're essentially
reviewing a prelimnary versionthat will be avail abl e
for public cormment. So we've added -- this is the
only section that's been added.

MR APCSTOLAKI S: Can we have that section
t oday?

TEGONI NG Yes.

APCSTCLAKIS: How long is it?
TEGONI NG Less than a page.
APCSTOLAKI S: Oh.

TEGONI NG A page or so.

2 » 3 3 % 3

APCSTCLAKI S:  So just for purposes of
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clarification, geonetric mean neans that you take,

say, the nmedi ans of the experts, multiply and take the

end root.

MR, TEGONI NG  Yes.

MR. APOSTOLAKIS: Ckay. Arithnetic mean
nmeans you take the nedian of the experts -- or the

nmeans of the experts, add them up and divide by N

MR TEGONING Yes. O the various
paranmeters of the distribution, either the fifth, the
medi an, the 95th or the nean.

MR. APOSTOLAKI S:  Yes.

MR. TEGONI NG Because we've got estinmates
for each of those.

MR APCSTOLAKI S: Sone characteristic
val ue.

MR TEGONING Right. Right.

MR. APCSTOLAKIS:  Yes. And then you find
some distribution for the expert value fitting a curve
or sonething. And mxture distribution neans that
from what the expert gives you, each expert, you
produce a distribution and then for each dianeter you
add up the probabilities and divide by NN This is the
NUREG 1150 appr oach.

MR, TEGONI NG  Yes. Yes.

MR. APOSTOLAKI S: Very good.
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MR. TEGONING Yes. Yes. And, again --

MR. APCSTOLAKIS: | really want to see
t hat section.

MR. TEGONING And we'll provide that.
Again, | apol ogize. Due to the schedule and --

MR. APOSTCLAKIS: No, that's fine.

MR. TEGONING -- due to the scheduling of
t hese nmeetings, we've been trying to give you t he nost
up to date version

MR. APOSTOLAKI S:  You know, | spent hours
trying to figure out why you guys didn't do that when
NUREG 1150 did it, when the seismc study didit. The
seismc study says in fact that working with the
percentile ties is wong. You didn't want to hel p ne,
t hough. Okay, now | understand, and it's inportant to
see that the m xture distributionis at | east a higher
percentile than the geonetric nean, higher nunbers in
general, because the mxture distribution contains
expert-to-expert variability and uncertainties of the
experts. And | renenber when we were review ng 1150
we had | ong discussions about these things, what it
contains and Steve Horac gave us a long spiel there.
And then the seismc study confirned that. So that's
very inportant to bear in m nd.

MR. TEGONI NG But the interesting thing
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and part of the results that we' ve been |ooking at
fromthe beginning is not only the nean val ues but
evaluation of the confidence bounds. And what's
interestingthereis the m xture distributions, if you
conpare with the geonetric nean when you consi der the
95 percent confidence bounds, you get a pretty good
correl ation there.

MR. WALLIS: Well, despite all this, sone
nai ve person |i ke ne | ooks at the nunbers down at the
bottom there and says, "These are pretty big pipes."”

MR, TEGONI NG  Yes.

MR. WALLIS: What rationale you' re going
to use, those are pretty big pipes you ve got down at
t he bottom

MR, TEGONI NG  Yes.

MR. APOSTOLAKIS: Yes. That's why the
choice is, what, 207?

MR WALLIS: Well, they're pretty -- 24.
Nunbers above 20 | ook pretty hairy to ne.

MR. FORD: Rob, could you just satisfy ne
on one thing?

MR, TEGONI NG  Sure.

VR. FORD: Looki ng through your
presentation you don't tal k about future performance,

the end of six years. Tell me again, for instance,
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fl ow assi st occurs in the carbon steel pipingin BWs?

MR, TEGONI NG  Yes.

VR. FORD: My well increase in
probability, they go to power uprates. How i s that
fed into this sort of rationale? |s a plant-specific
anal ysis that is done at a | ater date?

MR. TEGONI NG  Well, again, when we did
the elicitation, we | ooked at different tine peri ods,
and those sort of longer-termtrends that you would
get from predicting either probablistic fracture or
ot her types of predictions, were included in those
trends. | don't sunmarize in here just because for
the nost part there were no strong tine dependencies
that were predicted by the experts.

MR FORD: | saw nothing in any detail on
FACin the station report. This is why | bring it up.

MR TEGONING Yes. No, FAC was -- and |
don't -- maybe you can clarify in terms of what sort
of detail you're looking for, because FAC was
definitely a prom nent mechanism that was discussed
for -- again, it's a snall subsection of piping. It's
really only the feedwater piping and steam piping in
BWRs that are really susceptible to FACin the primary
side system But that was certainly an inportant

consideration. And we discussed as a Panel quite at
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length the relative nerits between | GSCC | i kel i hood of
failure versus FAC |likelihood of failure.

If you | ook at Appendix L, | believe,
which has the detailed results, there's a lot nore
system type discussion that's provided in that
appendi Xx.

MR FORD: This definition of the TBS wi |
be very much plant specific.

MR, TEGONI NG No.

MR FORD: Well, this is what puzzles ne,
because it's got to be, it should. | nean if you' ve
got a plant that's on hydrogen water chemstry --
we' re tal king about BWRs -- those curves are going to
shift dramatically as to whether a specific plant is
on -- all the plants are on hydrogen water chem stry
now but --

MR TEGONING Yes, but we considered the
effects.

MR. FORD: And your past performance has
been based on normal water chem stry.

MR. TEGONING But we have perfornmance
based on both, and that was another explicit point in
the elicitation is we |ooked at the difference in
operating experience as a function of the various

mtigation steps that had been done over the years to
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account for |GSCC cracking and the effectiveness of
those mtigation strategies.

So, no, that was a very -- we had very
| engt hy di scussi ons about that as well. W |ooked at
data, both pre and post sort of early '80s tinefrane,
| ooked at different trending, |ooked at what plants
were generally doing out there to mitigate for | GSCC
and, again, the explicit instruction that was givento
t he experts was when you consi der |1 GSCC, you consi der
| GSCC as it exists now, not as it existed back in
1980. So there was one instance where we had to be
very careful because the operating experience is
clouded by a lot of data based on pre-mtigation
| GSCC.

And that's where the experts really earn
their nmoney. O course, sone of themweren't paid,
but that's where they were really inportant because
they had to distinguish between what part of the
operating experience was nost inportant and what was
nost relevant to current-day estinates.

MR. VALLIS: Well, |I'mwondering -- you've
had your time, according to the schedule. You seemto
be about a third of the way through it.

CHAI RVAN BONACA:  And let nme just make a

correction to the record before | turnto Dr. Shack --
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or it's actually Dr. Apostolakis is the one that is
| eaving this session here. So nowthe record is
corrected.

MR APCSTOLAKIS: So now that we're
runni ng out of time --

CHAI RVAN BONACA:  We're running out of
ti me because --

MR. APOSTOLAKIS: -- you turn it over to
me so | will be going.

CHAI RVAN BONACA:  We're running out of
ti me because we heard your presentation rather then
their presentation.

MR. ROSEN. So that you will |ead us out
of the problem

CHAI RVAN BONACA: That's the reason why
we're runni ng out of tinme.

MR WALLIS: Well, it seens to nme these
are inportant conclusions here. Are you giving us
conclusions in this page or are we still discussing
al | about the nethods you enpl oyed?

MR. TEGONING |I'mgiving you results that
were used as a starting point by NRRfor selecting the
transition break size, not concl usions.

MR. APOSTOLAKIS: Maybe | missed it, what

do you nean by nmean with 95 percent confidence?
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MR TEGONING Well, when we did the

geonetric nean aggregation, we also --

MR. APCSTOLAKIS: Can you point to the
figure and show us which one woul d that be?

MR. TEGONING These bars represent
confidence bounds. So this value represents
essentially where this bar would i ntersect, tento the
m nus fifth.

MR. APOSTOLAKIS:  So you would go to the
curve | abel ed nmean?

MR. TEGONING Yes, with 95 percent
confi dence.

MR. APCSTOLAKIS: Show ne the 16? \here

MR TEGONING It's between here and here

MR WALLIS: It's the red bar there.

MR. SHACK: You go to the nean curve and
you go to the arrow bar on the mean curve, go to the
top of it.

MR. TEGONI NG This represents the upper
confi dence boundary.

MR. SHACK: And then you can draw
i nt erpol ati ons between those points.

MR. APOSTOLAKIS: So at the point where

the straight lineintersects with the tento the m nus

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

56
five? kay.

MR. TEGONI NG  Yes, essentially. Let ne
nove on. | don't think we need to tal k about neans.
These show essentially the sane thing, but they' re the
PWR results. And, again, |'ve chosen to show here
just the adjusted geonetric mean and the adjusted
arithnetic nean results. The m xture distribution
results, if |I plotted them |ook very simlar to the
adj usted arithnetic nmean results.

MR  APOSTOLAKI S: Now, the m xture
distribution will have a nean value but it will also
have a 95th percentile.

MR, TEGONI NG  Yes.

MR APCSTOLAKIS:  And where is that? Oh,
it's over there, ten.

MR TEGONING That's it. W didn't
devel op confidence intervals for the m xture.

MR APOSTOLAKIS: No. For the mxture, it
doesn't make sense to do that.

MR. TEGONING W could, but we didn't.
W coul d use boot-strapping or something to do that.
W just didn't.

MR. APOCSTOLAKIS: No, this is good enough.
So, essentially, the m xture distribution defines the

six to ten range.
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VR. ABRAMSON: Just a point of

clarification. The mean of the m xture distribution
is always equal to the arithmetic mean.

MR, APOSTOLAKI S:  Yes.

MR ABRAMSON:  However the 95th
percentiles will differ.

MR WALLIS: Well, | note that one of the
nunbers is 31, soif you wanted to be ultra-super risk
averse, you nmight pick the biggest pipeinthe system

MR TEGONING Yes. And that nunber is
essentially a threshold. |If you look at the
arithnetic nmean, you start to get -- | mean the shape
characteristics you get nuch nore of a plateau with
the | arger break size.

MR. WALLIS: It's interesting that you can
come up with a nunber 31.

MR APOSTCLAKIS: And these results are
adjusted. Now, inny view, if I were witing this,
woul d report a m xture distribution, and I woul d say,
"These are adjusted because this is our professional
opi nion. Thank you very nuch. |[If you want to see
variations, go to H" That's what | would do.

MR. WALLIS: He's telling us this is what
was given to NRR | think that's significant. This

is what he gave --
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MR. APCSTOLAKIS: No. The NRR has a whol e

NUREG, | hope, right?

MR. TEGONING NRR has a prelimnary --

MR BARRETT: NRR had the whol e NUREG and
Rob was attached to it.

MR. APOSTOLAKI S: He was Appendi x A

(Laughter.)

MR. TEGONI NG Appendi x R

MR. KRESS: Wth respect to Gahanis
coorment, if | wanted a bi gger nunber, | could use 97-
97 or 99-99.

MR APOSTOLAKIS: | know but 95 is sort of
the one that's used traditionally.

MR. KRESS: Yes, for no apparent reason.

MR.  APOSTOLAKIS: Thirty is kind of
curious. Thirty-two is the biggest pipe you
considered, is it?

MR TEGONING Well, the 31 is in there.
It's just nmeant to essentially be you get no reduction
if you use the 95th. Wth the 95th percentile, you're
essentially at a doubl e-ended guillotine break at the
| argest pipe in the plant. So that nunmber's a bit of
a m snomer.

MR APCSTCLAKIS: It seems to ne what

nmakes sense is to report a m xture distribution graph.
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Because if we go that way, as | said earlier, you
m ght say, "Well, gee, | want to be conservative
Tel | ne what the highest nunber any one of the experts
reported and I'Il go with that.” | nean supposedly
we're putting sonme rational thinkingintothis, and in
my view, that's in the mxture distribution

MR. ABRAMSON: This is a conment about

that. As | said, it's controversial about whether you

want to use the m xture distribution or the geonetric
nmean, and we tal k about that in detail in the report.
What | feel in the report is that it nmakes sense with
the kind of data we have and the kind of situation
that the geonetric nean makes a | ot much nore sense
than the m xture distribution.

As far as conservatism is concerned, |
think what you should do is use the best npst
appropri at e net hodol ogy you have for aggregation, and
then if you want to be conservative, put the
conservative on top of that. And you can do that in
several ways. One, for exanple, you could use the
95th percentile instead of the nmean or you coul d use
a confidence bounds or some other neasure of
variability. | think it's a mstake to use as an
argurment for the mxture distribution that it gives

you |l arger results, nanmely nore conservative ones.
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MR. APOSTOLAKI S:  That's not the argunent

MR. ABRAMSON: Wl |, that sounds |ike what
the argunment is that you're making. | think if you're
going to use the m xture distribution, you shoul d use
it because in your best professional judgnent it's the
best way to aggregate. But you should not use it --
the fact that it is --

MR. APOSTOLAKIS: It doesn't give nme --

MR. ABRAMSON: The fact that it gives you
nore conservative results is a benefit, but that
shoul d not be your main reason for using it.

MR APOCSTOLAKIS: It doesn't even do that.
The geonetric mean of 95-95 is 14, so that's not ny
reason.

MR. WALLIS: The nmessage |'mgetting
Ceorge, is that there's an argunent about whi ch nunber
shoul d be used; therefore, |I've got to be careful how
| use any of the nunbers.

MR. APOSTOLAKIS: Okay. The m xture
distribution, in nmy view, reflects uncertainties due
to expert variability and individual expert
uncertainty. It was used in the NUREG 1150 routi nely,
it was used in the seismc studies and so on.

MR. POWERS. George, one of the things

that you can agonize over is nunber nmanipul ation,
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which is not the word | would use if | weren't on the
record, but it seems to ne that's not what the
conclusion that NRR canme to. They cane to a rather

i nteresting conclusion that says very interesting all
this stuff on your pipe break frequency. Wat |'m
going to do is say the largest pipe attached to the
main coolant pipe is ny break frequency. And
interesting conclusion because it does not exactly
follow fromany of this expert elicitation that |I'm
aware of. Did the experts in the course of doing this
come to the conclusion that it's really this attached
piping that's the nost vulnerable? | nean did they
drive this conclusion or is this creativity -- a
creative interpretation, and I nmean that in the very
best sense, by the way, on the part of NRR?

MR. TEGONING Well, no. Frankly, 1"l
just say flatly, no. | think it's well known, and it
was docunented and stated in the elicitation as well
that it's very well agreed upon in the conmunity that
the largest pipes, the coolant piping is robust
pi ping. There are a nunber -- and the fact that it is
large, relatively thick-walled, norelikelyto exhibit
| eak before break, there's a nunber of reasons why
that piping is robust, as well as it's proven over its

lifetine to be robust.
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MR. PONERS:. So all this agonizing over

nunbers neans nothing. The fundanental physical
phenonenon here, the fundanmental physical insight is
that the main piping is robust and it's the attached
pi ping that's vul nerabl e.

MR. ROSEN. |s that what you just said?

MR TEGONING No. |I'mnot saying it's
vul nerable. |'mjust saying conpared to the |argest
pi pi ng --

MR. APOSTOLAKIS: Yes, it's less likely.
It's nmore |ikely.

MR. TEGONING -- it's nore |ikely.

MR. APCSTOLAKIS: Now, if you |l ook at the
argurent, though, the NRR gives in their statenent of
considerations, | think it's an excellent application
of defense-in-depth in fact, both rationalists and
structures. The stopping point is the result here,
six to ten inches. Then they have a list of all the
assunptions and what's | eft out, which Rob al so showed
us on his second slide, | think. Then they said based
on all these things that are m ssing and based on the
fact that the expert elicitation came up with six to
ten, we have to do sonething bigger -- choose
sonet hi ng bigger, and then the issue of the |argest

attached piping cane in and they said, "WlIl, gee,

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

63

that's great. Fourteen inches for PWRs makes emni nent
sense to us." So this was their reasoning. |It's not
that they ignored everything that was done here. |
nean they started but these guys did a good job, |
nmean Rob and Lee and their coll eagues, in |listing what
is mssing and various sensitivity studies and so on.

MR WALLIS: Wll, they may have done a
good job but it seens to nme that that idea that these
nunbers that you're agonizing over are the starting
point is not correct. It is supporting information to
the decision that was made that's really based on a
very phenonenal | ogical kind of point of view

MR APOCSTOLAKIS: | don't know, Dana. |If
t hose guys had cone up with a range of ten to 18
i nches, | don't think those guys woul d say, "No, we'll
go back to 14 because --

MR WALLIS: Well, | think instead of
specul ati ng about why NRR nade t he deci si on, why don't
we let themtell us why they made the deci sion.

(Laughter.)

CHAI RVAN BONACA: Wl |, there's a section
on transition break size --

MR. APCSTOLAKIS: But the other point,
though, is | think Dana is raising a very inportant

point, which | tried to raise earlier. The other
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thing is let's not forget that the SRM says pick the
nmean frequency of the distribution. So if one were to
go with the SRM then the stuff that these guys did
acquires trenendous significance because now you go
with the curve they have. | don't know how you coul d
do that when they also tell you, "W left a |lot of
things out." So that creates a problemthere.

CHAI RVAN BONACA: The followi ng slides
tal k about what has been left out. | think they're
important. W may have to nove --

MR APOSTOLAKIS: No, but this is the real
issue. Are we reviewing this work in the context of
50.46 or inits own right?

MR. TEGONING And | woul d argue that
you're doing both. You really need to do both.

MR. APOSTOLAKIS: You're probably right.

MR. WALLIS: But it should certainly stand
inits ow right.

MR APOSTOLAKIS: It should. It should
st and.

MR, WALLIS: It shouldn't be warped by
sone consi deration of 50.46.

MR APOSTCLAKIS: So what do we do next?
So, okay, now --

CHAI RVAN BONACA: W' re novi ng ahead,
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George. You're ten mnutes past the tinme and you have
to manage this next seven or eight --

MR. WALLIS: M nus so nany m nutes.

MR TEGONING |I'mgoing to turn it over
to Gary Hamrer now of NRR and he's going to --
al though | think George sort of outlinedthe rationale
to get us back on tinme pretty el oquently.

MR. APCSTOLAKIS: Whul d you pl ease when
you give nunbers tell us exactly fromwhich figure or
tabl e you got themfronf

MR. HAMMER. Yes, | will attenpt to do
t hat .

MR. APOSTOLAKI S:  Thank you very nuch

MR. HAMMER: Yes. Thank you, Rob. And,
yes, I'm Gary Hammer with the O fice of NRR and the
Di vision of Engineering. As Rob said, we wanted to
use the expert elicitationresults as a starting point
to give us sone i dea about what it is we're | ooking at
in terns of sone of these frequencies, pipe sizes.
And what you see, as he said, is that there are a
range of pipe sizes which correlate to the frequency
that we're trying to target, whichis ten to the m nus
fifth per cal endar year.

And as he indicated, there's a |lot of

uncertainties, bothin the process of the elicitation
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and in variability and sone of the things that have
been di scussed here already. And those are sone of
the things that we i ndeed have al so been thinking. |
heard a | ot of things being said that sounded very

famliar to some of our own internal discussions.

And we felt like the selection should
acconmodat e sonme of these vari ous consi derations. And
t here are consi derations, as Rob nenti oned, which do,
ultimately, we think, inpact the selection, at |east
potentially. Because they weren't specifically
considered inthe elicitation process, and those woul d
be cat egori es of active LOCAs and | ow gener at ed LOCAs.
And then, finally, we think that we need to consider
the actual configuration of the plant, anything we
know about specific operating experience that coul d be
brought to bear on the final selection.

Regarding the other considerations not
addressed by the Expert Elicitation Panel, Rob hit on
these briefly, if | could go into just alittle nore
detail. You have the topic of active LOCAs. As it
was nentioned a little earlier, we think those are
generally small-break LOCAs from stuck open val ves,
failure of seals and gaskets. Those valves and seal s
and gaskets don't end up being that large. | think we

had a question just the other day, "WlIl, what about
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the loop isolation valves?' Those are the biggest
valves we can think of. They're actually in the main
coolant lines. |If you failed the seal on those,
however, that wouldn't even be as big as the TBS t hat
we're | ooking at because you're looking at a valve
that's basical ly backseat ed in its nor ma
configuration, and if you had the seal blowout, it
woul dn't be that big.

They are a higher frequency than pipe-
break LOCAs. It is sonething that --

MR. WALLIS: Don't those big val ves,
excuse me, have sone bolts in themin the way they're
put together? So they could -- if there was sone
overtorqui ng of the bolts or sonething, that would be
a cause for --

MR HAMVER  Yes, but --

MR TEGONING We covered those in the
elicitation. Those types of failures were considered
in the elicitation.

MR WALLIS: | know, but those val ves
actually if they popped would give you a break which
is conparable with the break of the major pipe.

MR. TEGONING To the pipe size that it
was attached to, right.

MR. WALLIS: Ckay. So | was hoping that
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your --

CHAI RVAN BONACA: Are we tal ki ng about
| oop installation val ves?

MR. TEGONING If the whole casing failed,
you woul d get that.

CHAI RVAN BONACA: The loop installation
val ve, sone plants have them nost plants don't.

MR. HAMVER: Ri ght.

CHAl RVAN BONACA: (kay. But that's
consistent with the thought process that they will be
pl ant -specific, and that may cause the consideration
of different break size because you have a certain
conmponent there.

MR. ROSEN. Did you cover reactor cool ant
punp bolting, the bolts that hold the halves of the
react or cool ant punp together?

MR TEGONING Yes. That was all covered
in the elicitation. The only thing that wasn't

covered was, again, nmechanical operation of the

val ves.

MR. ROSEN. Wen you say it's covered,
what do you nean? | think I know what you nean but
I'"'m --

MR. TEGONI NG It means that we di scussed

piping and non-piping contributions to the LOCA
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frequencies. W devel oped failure scenarios for each
of those conmponents. They were discussed --
identified, discussed and then evaluated by the
experts. So that's what | nean by consi der ed.

MR. ROSEN. So in that discussion sonmeone
tal ked about, for instance, boric acid corrosion of
the bolts that holds the cool ant punp together.

MR TEGONI NG  Yes.

MR. ROSEN:. And that has the operating
experience of corrosion of those particular bolts.

MR. TEGONI NG And we provided operating
experience of especially in primry systens bolts that
had failed. And there was a realization that any bolt
failure would need to be a conmon cause type of
mechanism and we discussed various conmon cause
nmechani sms, from boric acid corrosion to systematic
overtorquing to some nmintenance error. And we
devel oped these failure scenarios that we then
provi ded back to t he experts and asked themto assess.

MR. ROSEN. | asked you a very specific
guesti on about the reactor cool ant bolts, you answered
it. Can you apply that same answer to the manway
bol t s?

MR. TEGONI NG  Yes. Yes.

MR. ROSEN. Because those are very | arge
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breaks if the bolts unzip.

MR. TEGONING That's right.

MR ROSEN: In other words, one fails or
two fail and then the rest start to fail.

MR. TEGONING That's right. And when you
get up to the Category 5 we call them in the
elicitation results Category 5 and 6 type LOCAs,
they' re | arge-break LOCAs, manway fail ures becones a
contributor to those break sizes. It's still not as
big a contributor as a piping failure, but, yes, it
factors into the final nunbers.

MR. SHACK: In a sense, are you saying
it's less likely or it's an 18-inch hol e?

MR, TEGONING It's less likely.

MR. SHACK: Ch, you still think it's |ess

likely.
MR TEGONING | don't think so. That's
what - -
(Laughter.)
MR TEGONING That's what the elicitation
results --
MR. ROSEN. That's what the experts think.
MR. TEGONING That's what the experts
t hi nk.

MR. ROSEN. Now, it would be wong, would
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it not, for me to say that | can buy what the staff
has done by taki ng a bi gger break than the elicitation
because I' mworried about the kind of breaks we just
di scussed? That woul d be double counting it, wouldn't
it, fromyour point of view? You say you've already
taken into account, and if | were then to say, "Wll,
you need nore nargi n because of those kinds of regs,"”
that's doubl e counting.

MR. TEGONING Yes. It depends on how you
ook at it. If this were -- if we were going to do a
ri sk-based rule that was primarily going to be based
on devel opnent fromthe elicitationresults, you could
argue that it is double counting. However, when you
factor in other considerations, and, again, |ike Bill
had said, if you don't necessarily believe that the
elicitation nmay have accurately considered those
t hi ngs and you want to all ow yourself some increased
margin, then it's not necessarily double counting. |
don't want to get into how the staff had used these
because | don't believe they double counted the
results in any way.

MR.  APOSTOLAKIS:  Wen in doubt, you
shoul d doubl e count.

(Laughter.)

MR. ROSEN: Wen in doubt, double count.
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MR.  APOCSTOLAKIS: W are regul ators.

Def ense-i n-depth. Wuld you pl ease proceed.

MR. HAMMER. (Ckay. So, in genera, we
found that they're limted in size at |east by the
size of the associated pipe. And they're certainly
not larger, at least we couldn't find anything that
woul d be | arger than the | argest attached pi pe, which
we'll discuss alittle later on, and that becones a
consi derati on.

There's another type of |oad, heavy drop
| oads that Rob nmentioned a little earlier. There has
been sone work done on that, and |'ve got there in the
first bullet there were a coupl e of studi es done back
in the "80s and then nore recently with the generic
safety issue. Therein you'll find estimtes of
various type of accidents due to load lifts,
frequenci es of those types of things that can occur.
And from that they estimate the probability of
occurrence of danmage to various safety equipnent
that's based on an estinated average nunber of lifts
that are made at the plants.

However, when you | ook into that, though,
you find that a lot of those lifts are made during
shut down conditions, so they woul dn't specifically be

of interest to us for this so much. Very fewlifts
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are made during power operations, and they tend to be
a little lighter. You're not lifting things |ike
their reactor vessel head and these kinds of things.
So you're not getting into sonething that | ooks |ike
it would be very significant in terms of the
contributionto LOCA at |least at the ten to the m nus
five |evel

Then t he ot her thing that we've spent sone
effort on, and Rob can help nme here if we want to go
into some great detail about it, because they have
been sponsoring a study on seismcally induced LOCAs
over the past few nonths, and so it is sonething that
we considered. It wasn't specifically addressed in
the expert elicitation. As you're probably aware, a
seismic event at the ten to the mnus fifth per year
frequency is a fairly | arge magni tude eart hquake. It
would vary fromplant to plant. Sone plants have a
gquite a bit higher than the SSE, sone a little |ess.
Less so, | think all of themare probably at |east in
t he SSE ar ea.

And what we found in general is that we
woul d expect that sone plants -- and this is based on
sort of a generic study with some conservative
nodeling -- we would expect that sone plants m ght

have a higher failure frequency, especially if they
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havE degraded piping. However, what we found was
that, generally, for undegraded piping, we're not
expected to have a significant effect in this
frequency range. And if you have small flaws, it's
essentially equivalent to the undegraded condition.
You're just not affecting the response of the system
or the failure node for a small flaw. However, for
sonme |larger flaws, and certainly for the worse flaws
that are possible, we would see an unacceptable
increase in failure probabilities.
MR. PONERS:. This sequence of coments --
MR HAMMER: Now, this is, like | said --
MR. POWNERS:. This sequence of coments
makes -- | nean I'mnot -- |I'mvery confused by it.
It says if | have very tiny flaws, it doesn't affect
the probability, and if | have very big flaws, it does
in a dramatic fashion. There nust be then sone
intermedi ate flaw that does affect the distribution.
MR HAMVER: It is actually a multifarious
ef fect, obviously, and there's a conti nuum You could
have varying load |l evel s and various flaw |l evels, and
it would be, like | said, a nultivaried effect. And
it was this area where you could have this spectrum
that we were actually worried about.

MR. TEGONING W explicitly | ooked at
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that. 1'mgoing to just say and then you can junp in,
Bruce, we did a case study, we |ooked at -- by flaw
si zes here, you specifically mean fl aws that you woul d
| eave in due to current Section 11 procedures that you
woul dn't have to repair. So for those types of flaws,
gi ven the nature of the piping, essentially you see no
increase in failure probabilities to those |evel of
degr adat i on.

For worst-case flaws here, what we did is
we actually |ooked at the Dwayne Arnold safe and
cracking, which is about the worst thing that we've
ever seen in service. Now, obviously, if you eval uate
that extrene, you are going to see big increases in
failure probabilities at that type of -- if that pipe
woul d have been hit by an earthquake at that time, it
likely -- much greater increase |likelihood of rupture.

W did do a third thing here that Gary
hasn't captured is we | ooked at distributions of
darmage that are nore representative, and where we got
that informationis there's quite a bit of information
for 1 GSCC cracki ng about the sizes and fl aws, types of
flaws that they found when they've gone in and done
t hese augnmented inspections and then they reported
t hese and then gone ahead and repaired them So we

| ooked at those distributions which you would argue,
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if anything, are slightly conservative, because these
are flaws that they found and then repaired. And when
you conpare undegraded versus degrading for those
types of distributions, you can get up to maybe
guarter of magnitude increase in failure probability.

So still significant but not as significant as you
woul d get if you | ooked at these worse-case flaws from
something |i ke a Dwayne Arnol d.

MR. BI SHOP: The point | wanted to make --
this is Bruce Bi shop again -- and, again, it's on Page
4 of SECY 04-060, that we did in fact, |ike Rob said,
we did in fact discuss the rare events like the
seism c events, water hammers and various events |ike
that. It isn't that we didn't discuss them it's just
t he concl usi on was that based on our experience, even
if you have flawed piping, typically, |ike Rob said,
the failure probabilities can increase by as nuch as
a factor of ten but not less than a factor of 100 is
what we've seen in all the PFM cal culations we've
done, even with degraded pi ping that has fl aws and you
somrehow m ss those flaws and they continue to grow.

The consideration you always have to
remenber, though, is what's the probability of that
event occurring during a given year and when you

factor that into it, the only event that really
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appears to be significant is the water hamer event
because we do have experience with water hamers
occurring, so the frequency is not 1E to the m nus
fifth. It's maybe like 1E to the mnus two, in that
range. And when you factor that into it, the net
effect is mybe to double the frequency of the
undegr aded pi ping due to water hammer.

So there is an effect there. | know in
the Risk-Infornmed | SI Programwe have in fact run into
situations where that's been the controlling
nmechani sms for doing an inspection. So we do take
that into account, but, again, it's not a factor of
ten or 100; it's a factor of two, typically, which we
believe is within the scatter of the estimates to
begin with.

MR. APOCSTOLAKIS: Well, what is your
bottom I i ne concl usi on?

MR. PONERS: Nothing that's been said has
hel ped ne at all on these two bullets. It seenms to ne
that you've got something that nust truly have to do
wi th your probability of detection of flaws. Are the
two bullets telling me you just didn't worry about
t hat ?

MR SHACK: Well, no. You need a

probability of occurrence of flaws too. | mean, you
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know, the --

MR APOCSTOLAKIS: What is the bottomline?

MR. SHACK: The probability of occurrence
of flaws in stainless steel PWR piping is pretty |ow
So unl ess the conditional probability of failureis --

MR. PONERS: |It's adequately done with a
probability of detection, because if it ain't there,
|"mnot going to detect it.

MR. APCSTOLAKIS: |Is your bottomline
conclusion that seismcally induced LOCAs wll not
change the frequenci es?

MR HAMMER: | think the bottomline that
we' ve kind of come upon right nowis that since it's
a flaw sensitivity problemand it becones an issue of
being able to detect and nonitor and take adequate
corrective action for the fl aws, as necessary, so what
we're going to dois conplete our confirmatory studies
and we'll publish the work that research is currently
got ongoing, and then we'll ultinmately issue gui dance
on what has to be done for the |licensees to ensure --

MR APOCSTCLAKIS: | find the last bullet
very strange: Licensees need to ensure inspection.
Vell, vyes, licensees need to conply wth the
regul ati ons, they need to be good guys. | don't know

what it neans in the context of revising the rule
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They need to ensure i nspection plans are adequate. |Is
there any possibility that they don't need to ensure
t hat ?

MR HAMMER: This isn't really in the
context of existing regulations so much. There m ght
be necessary inprovenents to the inspection plans in
order to ensure that you don't have a break |arger
t han --

MR APOCSTCLAKI'S: | don't understand this.

MR WALLIS: How did this consideration
af fect your choice of pipe size?

MR. APOSTOLAKIS: Right, exactly. That's
t he questi on.

MR. HAMVER. Well, what we would argue is
that specifically for the seismc consideration we
really wouldn't have a specific consideration on the
TBS because of the way this has fallen out. And I
think, see, if you have undegraded piping, then you
don't have a significant effect. It's really these
| evel s of degradation that we're worri ed about, and we
want to be able to detect themand then that sort of
elimnates it as a | arge consideration.

MR WALLIS: Well, certainly, the experts
when they did their work | ooked at the probability of

flaws in pipes?
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MR. APOSTOLAKIS:  No, because they didn't

consi der seismc --

MR WALLIS: Not with seismc but when
they did their other --

MR APCSTOLAKIS: Ch, the other stuff,
yes.

MR. WALLIS: So you should be doing the
sanme sort of thing.

MR, TEGONING | think the point we're
trying to nake here is if you have a TBS of like 14
inches or 20 inches, seismc considerations are not
expected to be significant with that transition break
size. However, if we would have used the elicitation
results as they stood, six inch, ten inch, then
sei smi ¢ woul d have had likely a nuch nore significant
--  wuld have had a nore significant risk
contri bution.

MR PONERS: And it seens to nme they're
goi ng on and saying, "We're comng to this concl usion
and we're not going to consider degradation of that
piping in comng to that concl usion because it's the
smal|l sizes that don't affect it and the big ones
we're going to detect and fix."

MR. APOSTOLAKIS: That's right.

MR. PONERS:. Ergo the bottomli ne.
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MR. APOSTOLAKIS: That's right.

MR. TEGONING That's right.

MR POAERS: It seens to ne it would have
been easier to say on the slide than --

MR, WALLIS: Is that what that says?

MR. PONERS:. Yes. That's what that says.
We're going to blow off piping degradati on and we're
going to cover it on our In-Service Inspection
Program

MR. APOSTOLAKIS: W're not going to cover
sei sm c events.

MR. PONERS: | think that's what it says.

MR. APOSTOLAKI S:  This confirms again that
you can't separate all this stuff from the final
deci sion, and the final decision is define the TBS,
what does that do to you, what does it do to the pl ant
and so on? Because | nmean in the determnistic world,
you assume the biggest pipe breaks, you cover
everything, small flaws, |arge flaws, whatever. Now
t hat you want to be risk-infornmed, you have to agoni ze
over all these things.

MR. HARRI SON: Dr. Apostol akis?

MR, APOSTOLAKI S:  Yes.

MR. HARRI SON: My nane is Wayne Harrison

|"mgoing to speak for the rest of ny group |ater on
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today but | want to put on ny South Texas project
licensee hat and speak to that last bullet. | think
fromthe comment, the |licensees would tell you that
i nspection plans and in-service inspections and so
forth are designed such that we expect to find flaws
such that we have no breaks. And we don't say no
breaks | arger than the transition break size. W're
| ooking for any flaws and it's not dependent upon the
si ze.

MR. APOSTOLAKI S:  The whol e point of the
DBAs was to give you ~-- it was really an
i npl enent ati on of defense-in-depth, right? So, yes,
we'll do the best we can not to have flaws and this
and that, but in case the | argest pipe breaks, here's
what you have to do. Now you go to this conforned
world and all of a sudden things change.

CHAI RMAN BONACA: VWhat about this summer?

This sumrer had the crack right through, | nean we
didn't see it. | mean they didn't see it. | wasn't
t here.

MR. RANSOM You'd have seen it.

MR. SHACK: Well, | think it does inpact
the notion of a risk-informed i nspection because in a
risk-informed inspection the |argest dianmeter pipe

always falls out of the inspection plan because it
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doesn't contribute to risk. The inspections of the
| ar gest pi pes are al ways def ense-in-dept hinspections.

MR. APOSTOLAKI S:  Right.

MR. SHACK: And you're saying that you
need t hose def ense-i n-depth i nspecti ons essentiallyto
mai nt ai n your confidence in your assunptions here. So
you do want to watch the argunment that when you go
t hrough your risk-informed inspection plan you put
some floor on it that covers your defense-in-depth
consi derations for this |arge-dianmeter pipe.

CHAI RVAN BONACA:  That's right. And those
are provisions that -- why don't we nove to the water

hammer? We just heard that that's a much nore |ikely

event .

MR HAMMER. Al right. Yes, on water
hamer we --

MR APCSTCOLAKIS:  Well, M. Chairman, what
do you want to do? | mean we're behind here.

CHAI RVAN BONACA: Wl |, | think we have to
hear this. | think --

MR APOSTOLAKIS: No, we'll hear it but do
you want to continue until we're done or stop?

CHAI RVAN BONACA: | think so. Let's try
to see if we can do it by 10:30, around 20 m nutes.

MR. HAMVER. ~(kay. On water hammer, it's
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anot her consideration that we wanted to take, and
we're talking only about the primary system and the
breaks that could occur there. So while there have
been a lot of water hanmers in other systens, you
don't expect water hammers to occur during nornal
operation because the systemis filled with water.
There aren't voids, things of that nature that can
normal Iy occur. However, during a small-break LOCA
accident, thereis a scenario that we were consi dering
t hat woul d i nvol ve condensati on-i nduced wat er hanmer
involving a situation where during the snall-break
LOCA the water |evel drops below the top of the hot
coal legs and gives you a squatter steam interface.
Then due to the cold injection water, you would form
a slug which would then trap a void and a cl assi cal
condensati on i nduced water hamrer scenario.

It's possible that you could get very
| ar ge pressures fromsuch an event which m ght rupture
a pi pe, which could create a bigger LOCA, so this was
of particular interest tous in that regard. This was
reported in the NUREG CR 3895. Professor Giffith
fromMT did some scal e nodel testing and showed t hat
the effect was possible.

In operating plants, we think it's

actually in a narrowrange of small-break LOCAs. It's
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pl ant -specific somewhat in that regard, and, like I
said, it requires alevel drop anp in conbination with
havi ng a high enough pressure to drive the slug with
sonme | arge velocity.

So what we would Iike to do on this is
devel op sone screening criteria that we woul d provide
tothe licensees in a reg guide, and this would al |l ow
i censees, hopefully, to denonstrate that they' re not
susceptible to this type of event.

MR. WALLIS: Wat | heard from an expert
behind me was that this could doubl e the frequency of
pi pe breaks? It seens to ne -- |'msurprised that
you're not focusing on that. You seemto be focusing
on what |icensees need to do. That doesn't sort of
affect the choice of transition break size, does it?
The water hamrer doubl es the frequency. Maybe that
affects ny choice of transition break size.

MR. BI SHOP: That information came from
wor k that was done for the pipes. M contribution to
the Expert Panel was to take the results that were
based on seven plants that had done risk-informed ISl
studies and in several plants where there mght be a
possibility of a water hammer and sonme degradati on
goi ng on sinmul taneously, that increased the frequency

by about a factor of two and that would be high
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enough, okay, that we would go out and do an
inspection to nmke sure that there is either no
degradation going on or we would nake corrections
consistent with what you were saying, okay, to
elimnate the water hammer or reduce the probability
of having a water hamer.

MR. WALLIS: So what you're saying is if
the Iicensees do certain things, then we don't need to
worry about certain increases in this frequency. 1Is
that what we're | earning here?

MR. APOSTOLAKIS: | guess now | don't
understand what the DBA neans anynore. | really
don't. W're defining a frequency. W said anything
below that, | nmean a diameter corresponding to a
frequency, will be treated as a DBA, traditional or
Appendi x K analysis. But since we're not sure about
the frequency, we will also establish some prograns
and so on to nake sure that flaws don't exist and al
that. What's the idea of a DBA then? | nean what is
the idea of doing all this conservative analysis for
di aneters smaller than that? Now the program becones
an essential part of the regulation, and Regul atory
GQuide 1.174 says that defense-in-depth neans no
excessive reliance on programmatic activities, right?

That's one of the first bullets.
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MR. BARRETT: GCeorge, this is Rich Barrett

agai n.

MR APOSTCLAKI S:  Yes.

MR. BARRETT: | think that | don't believe
it would be considered excessive reliance on
programmatic activities if you were to take into
account prograns that are part of the licensing basis
of these plants and prograns that are in fact being
i npl enented every day in the plants. | nmean we do,
whether tacitly or explicitly, we do rely in all of
our regul ations on in-service inspection, in-service
testing as a way of assuring that the licensing basis
i s maintained throughout the life of the plant.

| think what we' re doing here, and | think
this is a very inportant point that we probably
haven't made, and that is that this whole rul emaking
is a set of increnmental steps. Wen we enact this
rule it's an enabling rule, and that has certain
inmplications. It will take away certain fetters on
the licensees in ternms of what they can propose to the
staff, in terms of changes to t he desi gn and operation
of the plant, but it will not in and of itself nake
any changes to the design and operation of the plant.
So the question is do we have a sufficient -- and this

is a legal question -- do we have a sufficient
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technical basis to justify the action that we are
taking in publishing this as a proposed rule?

This is a first step to propose and enact
an enabling rule. The second step is for a |licensee
to adopt the rule, and then there's a whole set of
third steps which are for that |icensee to propose
specific changes in the operation and design of the
plant. And that's what risk-infornmed |icensing
process, by and | arge, which nay or may not involve
generic invol venent on the part of owners' groups and
others. So we're tal king here about having sufficient
basis to enact an enabling rule.

That basis is in the selection of this
transition break size, which, in effect, does define
the limt of the design basis accident, is, first of
all, the elicitation process, which included sone
phenonena but not others. And then the consideration
of other phenonena, sone of which are sufficiently
wel | understood but they do not affect transition
break size, others of which, seismc and wat er hamer,
will involve sone statenent on the part of the
licensee at the point in which they adopt the rule,
some statenent as to whether or not they fall within
t he paraneters that woul d nake t hem accept abl e.

Now, what are t hose paranmeters? For water
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hamer and for seisnmic, those paraneters are you have
to be -- those screening criteria are yet to be
defined and will be in the reg guide. Wat we're
doing here is we're sinply stating what are the
techni cal concerns that are still open? Now, the
technical concerns are these |larger than sone
threshold flaws which could affect the seismc
capability for sone plants in high seismc zones.
Those concerns may in fact be resolved by the
conformty research work that continues, but they may
not be.

MR APCSTOLAKIS: But if | take all the
probability of these flaws and fold them into the
anal ysis, would | come up with a break. The frequency
of ten to the minus five per year would lead to a
| arger diameter? Because this is conditional on the
flaws existing, right? |If the flaws are |arge, then
you get this condition. |If | take the probability of
the division of the flaw sizes, won't that affect the
choice of the dianmeter? You say no.

MR, BARRETT: Yes.

MR APCSTOLAKIS: Wuldn't that be a
better argunment and then say this is our best judgnent
now, and on top of it we're going to nmake sure there

will a programto make sure that the flaw sizes wll
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remain snmall rather than say we are relying on the
pr ogr anf?

MR BARRETT: Well, we would --

MR. APOSTOLAKIS: The probability is a
risk-informed thing. Because the thing that bothers
mne a little bit in the whole logic of the thing is
that | see the current |arge-break DBA, LOCA DBA as
the ultinmate defense-in-depth. |If everything else is
wrong, we really don't know what we're doing, and you
have this bi g break and you have conservati small over
t he pl ace, so now when we becone risk-infornmed, we're
going to say, but now this is not the ultimte
protection. This is now-- if this programis good
and if that program is good, then it's okay. And
there is a philosophical question there with what

def ense-i n-dept h means anynore.

MR. BARRETT: Well, | would say it
differently. In the case of the water hamrer, we're
aski ng | i censees to descri be for us t he

characteristics of the plant, and if you wanted to go
into detail, we have soneone here who can tal k about
t he characteristics of a plant such that they woul d or
woul d not susceptible to this particul ar wat er hamrer.

And there my be plants that are

susceptible and cannot reference this rule, but we

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

91

believe that, by and large, plants will be able to
reference this rule and will be able to pass these
screening criteria. In the case of the seismc,

think our feeling is that when Research, when the
O fice of Research continues this that they're doing

and when they begin to do it in a nore realistic

fashion, and I hope Rob is shaking his head yes, that

this issue may in fact not be as big an issue as it

appears to be right now But we don't want to put a
proposed rul e out based on that assunption. So at the
nmonment, we feel that in order to publish a proposed

rule and to be reasonably certain that all of these

issues are covered, we're putting this interface
requirenent inthere so that alicensee has to address

it.

MR VWALLIS: Well, R ch, what you seemto
be saying is if the plant cannot prove that they won't
have a water hamer, then they can't wuse this
transition break size. That's extraordinarily
difficult because there are all kinds of ways to get
water hamrer. This is one way. | don't think that
should be in the rule at all. Water hamers have
al ready been considered inthe elicitation. You can't
now put something on top of that. What it said was if

they can't show that they don't have a water hammer,
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they can't use the transition break sizes.

MR. LANDRY: Graham Ral ph Landry fromthe
staff. That's really not what we're saying here. W
have to separate two different water hamer effects.
One is the water hamer that can induce a break, and
what we're tal ki ng about here i s a wat er hamrer caused
because you've had a break. Now, this is a very
narrow range that we're talking about here. You
already had a small-break LOCA and now you have to
have very specific conditions prevail whichw |l allow
a condensation-induced water hanmmer to then occur --

MR. WALLIS: To make a bigger break?

MR. LANDRY: -- to nmke a bigger break
t han what you al ready have.

MR, WALLIS: But then if they can't show
this, they can't use a transition break size?

MR. LANDRY: Well, they would have to | ook
at the screening criteria and deternine are they
susceptible to a condensation-induced LOCA

MR. WALLIS: Wen you put cold water into
a hot systemwith steaminit, there are all sorts of
ways you m ght conceivably create a water hanmer.

MR. LANDRY: But this is looking at the
condensati on-i nduced water hamer in the cold |eg.

Now, the screening criteria are going to be very
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specific. You have to have a very particul ar break
size such that you have a water l|level in the pipe.
You can't have a conpletely voided pipe, and you
cannot have a water-solid pipe.

You al so have to have the systempressure
hi gh enough t hat when you create the water hanmer, the
pressure to the water hamer is sufficient to cause
damage. And that is typically going to be at |east
ten to 20 at nospheres and above. You're also going to
have to have a very specific velocity range for the
fluid in the pipe and you're also going to have to
have a pipe L over D ratio high enough --

MR, VALLIS: | understand what you're
saying if you can showthat. |'mjust concerned about
this holding up the use of the transition break size
for sone |licensee.

MR. LANDRY: No. W're saying that a
licensee that wants to use the transition break size
can |l ook at the screening criteria and determ ne do
t hese screening criteria include their plant or do
t hey exclude their plant? Now, if they include their
plant, what is the probability of this precise break
size occurring? Now, it's only on a very, very narrow
range of break size. |It's not over the whole break

si ze range.
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MR. WALLIS: Ckay. So your anticipation

is that they'll be able to show that they neet this
criteria.

MR. LANDRY: Yes.

MR WALLIS: Ckay.

MR. APCSTOLAKIS: kay. So can we nove on
now to the actual selection?

MR HAMMER. |'Ill try to nove al ong as
fast as | can.

MR. APCSTOLAKIS: And please don't go |line
by i ne.

CHAI RVAN BONACA: We're way beyond tine,
so let's get to the sel ection process.

MR. HARRI SON: Dr. Apostolakis? | just
want to nake real brief in one of the key points that
we' re goi ng to nake when t he Westi nghouse Group speaks
-- this is Wayne Harrison again. | just wanted to
address your defense-in-depth and we need to keep in
front of us that we still have to be able to, froma
ri sk-informed perspective, be able to mtigate the
event all the way up for breaks beyond the transition
break size up to the doubl e-ended. So we need to keep
that in front us too. The defense-in-depth is stil
there for us.

MR. APOSTOLAKIS: Can you pl ease not go

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

95

over these line by line. Wat is the inportant
nmessage of this slide?

MR, HAMVER: All right.

MR, APOSTOLAKIS: It's 14 for PWRs, 20 for
BV\RS.

MR. HAMMER. Let ne try to condense it
down. | think the last tinme we discussed this with
you fell ows was back in late October and we had told
you then that we had picked some TBS sizes of 14
i nches for PARs, 20 i nches for BWRs, and this includes
necessary adjustnents that we felt |ike were needed
for uncertainties, and it includes the pipes of nost
concern, which are the attached pipes. And,
specifically, we wanted to consider the pressurizer
surge lines which have a lot of thernmal fatigue and
BWR f eedwat er |ines which have nore significant flow
accelerated corrosion. And so we felt |ike we
captured that by picking those sizes. And the next
| arger sizes are the --

MR. SHACK: But, again, those were
specifically considered in the elicitation.

MR. HAMMER: Yes, they were, Bill, but you
could argue that a 14-inch pipe is not a 14-inch pipe
is not a l1l4-inch pipe. |Indeed a 14-inch pipe m ght

have nore degradation because of sone specific
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envi ronnment al consi deration, such as fatigue, than a
size in that range maybe conpared to a ten-inch pipe.

MR SHACK: Well, | nmeant but a
pressurized surge line, they did a system by-system
analysis, and the surge line didn't conme up
particularly high, | suspect because although you're
going to get thermal fatigue, it's hard to rupture a
pi pe. You can get cracks, you can get failures, and
they're different.

MR HAMMER. Right. | guess we're
attenpting to capture sonme variation fromthe average
based on specific piping that we know about.

MR. APOSTOLAKI S: But thernal fatigue has
caused piping failures in the past.

MR. WALLIS: But not surge lines.

MR APOSTCOLAKI S:  What kind of failure
occurred there. | don't renmenber whether the whole
t hi ng broke or whether there was a --

CHAI RVAN BONACA: They got a big one.

MR WALLIS: Right.

MR. HAMVER Right. Okay. The next
| ar ger pipe --

MR WALLIS: | don't understand this,
though. This is a prelimnary TBS strategy? You're

not going to argue forcefully for a certain val ue

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

97

today or is that comng up in the next presentation?

MR HAMVER: It's com ng up

MR WALLIS: It's coming up in the next
presentation?

CHAI RVAN BONACA: W'l see. W'l see.

MR WALLIS: 1'mconcerned about this
bei ng prelimnary.

MR. HAMVER: Next slide. W're attenpting
to finalize what we're doing. So we're selecting the
TBS as the largest size, large pipe attached to the
main loop. For PWRs, this is fairly easy to define.
It usually comes up as the surge line, and you' ve got
a well defined hot and cold leg, which are very big
pi pes. For BWRs, you have a nmze of piping and not a
very well defined |oop. The |oop essentially goes
out si de contai nment through a steamcycle and back
t hrough the feedwater. You al so have a | oop of a very
large pipe in the recirculation loop. So it |ooked
like a logical definition for BWRs would be the
| argest of either the RHR or the feedwater pipes
i nside containment. And that's around 20 inches.

MR APCSTOLAKI S:  What does the | ast
bull et nean, TBS is actually defined?

VR. HAMVER: Ckay. Because the

elicitation results that you sawearlier in the curve
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are in terns of pipe dianmeter --

MR. APOSTOLAKI S:  Yes.

MR HAMMER -- and the TBS is nore a
concept of flow of area as we want to apply it in the
rule. And this --

MR. APOSTOLAKIS: Let ne follow the |ogic
here. Six to ten was the original, you picked 14.
Then what is the rule going to say? |It's going to
give a flow rate?

CHAI RVAN BONACA: Doubl e- ended break of
t he 14-inch.

MR HAMVER: It will essentially give you
a flow area based on that size pipe, tinmes two.

MR. APOSTOLAKIS: So you take the 14-inch
di aneter, you find the equivalent area and then you
double it and do what?

MR. SHERON: Now, Ceorge, let me -- if |
could explain. The way this works is that you pick --
there's an artificiality still about this. W pick
the | argest pipe, let's say it's 12 i nches, 14 inches.

MR. APOSTOLAKI S: Right.

MR. SHERON: When the licensee has to
anal yze for that break, they have to postul ate that
break occurring around the |loop. And so what they

have to assune is they have to find the worst
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| ocation. So they have to assune a break in the cold

leg of that size, which is the equivalent of 12

inches. Well, what you get is an offset. You're
assumng that the pipe still has a guillotine rupture
but doesn't conpletely offset. It offsets such that

t he area for discharge, okay, com ng out of both ends
of the pipe is the equivalent of 12 inches dianeter.
So you have twice that area for discharge.
Under st and?

MR WALLIS: Seens to be a strange
rational e? You've already |earned that big pipes

don't break and now you're going to assunme that they

have a 20-inch hole in thenf It's a very strange
rationale. | would think that you'd consider the
smal | pipes to break and do all that stuff. But then

saying that the big pipes that you' ve proven are not
going to break are now going to have a 20-inch hole in
t hem seens a very strange extrapol ation.

MR. HAMMVER: Well, you can get a little
lost in trying to come up with the mechanistic
argurment |ike that about why would there be a hole
here or there or sone other place. Essentially, it
comes from breaking in a double-ended guillotine
fashion a pipe of this size.

MR. WALLIS: But what the expert said is
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a ten to the mnus seven chance of the main piping
breaking. Didn't they include in that it having a 20-
inch hole init?

MR. TEGONING Well, again, partial
failures of bigger piping is included in the smaller
break di aneter frequencies.

MR,  VWALLIS: But it's not a big
contributor to that smaller break dianeter.

MR. TEGONING It depends on the plant.
It depends on the plant and the expert. For BWRs,
actually, if you look, the main partial failures of
the recert piping was a significant contribution for
smal | er pipe failures, yes.

MR WALLIS: Is it in PWRS?

MR. TEGONING Not as significant for
PWRs, but for BWRS --

MR, WALLIS: Really, a 20-inch hole in the
main circulation piping is a contributor?

MR TEGONING It can be

MR, WALLIS: Ckay.

MR. TEGONI NG  Agai n, when you're | ooking
at characterizing a break size, given that you' ve got
-- | mean these, again, are large ruptures. Again,
there's a good bit of wuncertainty if that |[|arge

rupture is going to result in doubl e-ended guillotine
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break versus a 20-inch hole.

MR WALLIS: Well, that's what bothers ne,
this uncertainty. Then it's likely to ne.

MR. ROSEN. This is very troubling to ne.
| don't understand this.

MR. SHERON: There is an anount of
defense-in-depth, let necall it non-mechanistic here.
One way we coul d have defined this is we should have
said -- we coul d have sai d you break the | argest pi pes
-- you break the pipes that are attached to the
pri mary cool ant, whi ch neans you woul d only postul ate
a 12-inch break in the hot leg. The break you would
postulate in the cold | eg would only enconpass nmaybe
an RHR drop | i ne or whatever, smaller size. You would
not be postulating -- and the hot | eg break i s not the
limting break, typically, for a pressurized water
reactor as an exanple. So you would be defining a
break that is much, much smaller.

I n other words, the Conmi ssion told us to
pick the break size at the ten to the mnus -- as a
starting point, ten to the mnus fifth, but they
didn't say take it to the point where you only
postul ate a hot |eg break of a surge line and a cold
leg of adropline and the like. W still interpreted

that to nean that we should still be requiring
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licensees to | ook at that break being promul gated
around the loop to find the worst location. It's an
artificiality, it's a defense-in-depth, if youwant to
call it that.

Anot her way you could interpret it, | mean
as George said | think at the Subconmttee neeting,
you could take this best estimate approach and just
apply it through the whole spectrum okay? Wy pick
a transition break size?

The only difference really is the degree
of conservatismthat goes into the anal ysis nodel
Agai n, as Wayne said, regardless of what break size
you pi ck, the systemis still requiredto mtigateit.
The only thing that's going to be different is that
for the larger or the lower probability breaks, you
will not have as nmuch margin in those mtigating
systens that you currently have. That's the only
difference. But you still will have a systemthat has
been anal yzed and capable of mitigating the event.
What you're not assuming is that you have 20 percent
on decay heat, that you had a single act of failure
that occurred. You're still assum ng that you have a
| oss of off-site power, for exanple. You don't have
t he hi ghest peaking factor at the sanme tine you have

t he highest burnup. |It's that kind of margin.
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MR. APOSTOLAKIS: | think we're going to

come back to this the rest of the day. On 14, the
next slide, the only bullet that naybe you want to
mention is the first one.

MR. HAMMER: Ckay. And we tal ked about
that alittle earlier about the power uprate condition
effects.

MR. APOSTOLAKIS: Ckay. So then we
covered it. Thank you very much

CHAI RVAN BONACA: Wl |, we haven't covered
it enough, okay? Because this is dear to ny heart.
| want to hear about this and that. This rule is
going to lead to power uprates and I'mtrying to
understand howthey' re going to control this. | would
like to listen and hear about this.

MR HAMMER Yes. And we think that there
will be a need for licensees to explain why their
future uprate conditions don't significantly affect
break frequencies. That's the key thing.

CHAI RVAN BONACA: That's the whol e
resolution. Just ask themand they will tell you.

MR. SHERON: No. |It's required that they
will be required -- as R ck said before, once a
i censee decides to use this rule and nake a change to

their plant including an uprate, obviously they need
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to get a license anendnent to go to a higher power
level. That |icense anendnment has to be reviewed by
the staff. Part of the staff review, and wl|
probably be incorporated in the reg guide, wll be
that they need to | ook and say what conditions in the
pl ant have changed such that they are now outside the
bounds, for exanple, of the paranmeters in the expert
elicitation. |If there are things |ike tenperatures,
pressures, whatever, that go beyond what was assuned
in the expert elicitation, we are requiring the
licensee's application to do a detailed anal ysis of
what that nmeans with regard to how that m ght affect
t he break frequency.

MR. WALLIS: How can they do that?

CHAI RVAN BONACA: The power uprate rul e,
t hough, is not --

MR. SHERON: At higher tenperatures, you
may be nore --

MR. WALLIS: How can they do that? Then
they have to convent the sane Expert Panel ? The
Expert Panel doesn't give a formula for cal culating
t hese frequencies. Howis the Iicensee supposed to
cal cul ate thenf

MR. BARRETT: | think that realistically

what you're going to find is that if, for instance,
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PWRs decide to use the | atitude provided by this rule
to start proposing power uprates, it's probably going
to have sone sort of an owner's group effort in which
they would look at the elicitation, look at the
current inspection, inspection requirenents, any new
kinds of limtations they would like to put on the
i nspection requirenents. This is sonething that would
be | ooked at generically by the staff, I'msure, with
full participation by the ACRS. This would be a
i cense anendnment process that would start with sone
sort of a generic -- | think that would be the case.
MR. BI SHOP: Sonebody asked the question
about how woul d you assess -- the way the Expert Panel
did this, okay, is the break frequencies are driven by
t he degradation nmechani snms, and you | ook at the
pot enti al degradati on nechani sns and certainly if you
have stress corrosion cracking which is very
tenperature dependent and you're changing the
tenperature, obviously that would factor in. |If
you're limted by sonme sort of vibration phenonmenon or
sonmething like that and you're increasing the flow
rate, okay, obviously that's an eval uati on you can do
to say would that have a chance of taking break
frequenci es?

But when we were doing this we also -- we
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took the degradation nechanisms we knew and then

sonmebody poi nted out, okay, but we typically get a new
degradati on nechani sm about every seven years, SO we
tried to put factors into the Expert Panel because |
know we di scussed this, how do you account for that?
So there are factors, typically at |east a factor of
two, | would say, factored into that already to
account for the next unknown degradation nechani sm
where you don't even know what the effects m ght be.

Sol thinkalittle bit of that is already
considered in that all owance, and we know t hat I think
nost panel nenbers that were famliar with plant
experience knew that, okay, we are going to be making
changes in the operating conditions, that we're going
to be going to plant uprates, and | think put an
all omance in there for sone of that to occur. Now, if
it was adequate or not is another question, but |
think at least it was di scussed and consi dered by the
Expert Panel nenbers.

MR. APOSTOLAKI S:  When sonebody requests
sonme application for a power uprate, can you ask for
this kind of thing -- can you bring risk into it?

MR. SHERON:  Yes.

MR APOSTOLAKI S:  Frequency?

MR, SHERON: Yes. [t's 1.174 and we
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i ssued a risk 2001-02, which I just happened to have
read last night. And if you renenber, that emanated
out of the Calloway situation with Electrosleeving,
and what we didis we told -- intherisk, we told the
industry that there -- basically, it says there are
two conditions for assuring adequate protection. One
is presunption that you neet the Conmi ssion's rules
and regulation. The other is no undo risk. And the
staff has the authority and obligation to ask
guestions about risk. Even if all the rules and
regul ations are being net, we can still ask questions
about risk on that.

MR. KRESS: Let nme ask a phil osophi cal
guestion about that second sub-bullet. It seens to ne
i ke you' ve devel oped a sort of generic distribution
for frequencies of pop rank sizes, and now you're
asking a specific plant to alter that generic
di stribution based on sonet hing he's going to do. But
how do we know that specific plant has that
distributionin the first place? It's a generic one.
We're not even asking himto say, "Look at this
generic distribution and say now does this generic
distribution apply to your plant?" There seens to be
a disconnect in going fromgeneric distribution to a

pl ant - specific application of t hat generic
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distribution, and ' mnot quite sure | understand how
that's dealt wth.

MR. WALLIS: That's why they have the
bottom bul I et .

MR BARRETT: Well, | think that could be
astepinthereg guide, couldn't it, where it says in
the reg guide that the first thing the plant has to do
is come in and say that the generic distribution is
valid for their plant for these reasons.

MR. SHERON: And the other thing, by the
way, is that we have already had a neeting with the
industry a couple weeks ago and | believe they're
taking on the initiative of devel oping an eval uati on
guide, and | would strongly inmagine that they would
want to address this in their evaluation guide. In
ot her words, they woul d propose to devel op sone net hod
for showi ng howthe | i censee woul d eval uat e or propose
a nethod that they would evaluate the effect of an
uprate on the pipe frequency. And we woul d obviously
be interacting with themin the devel opnment of that.

VR. BARRETT: These are inportant
guestions, and this is the reason the rule is witten
the way it is. The actual rule has in it a prescribed
change process and incorporates in it the criteria,

very simlar to Reg Guide 1.174 in which is a risk-
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i nformed process will be used for the revi ew of these
proposed changes. This is the first step and do we
believe there's an adequate technical basis for this
first step, which is the enabling rule? | think the
answer is yes.

CHAI RVAN BONACA: Ckay. Thank you.

MR HAMVER Well, let nme summarize real
qui ckly.

MR. APOSTOLAKIS:  No, please.

(Laughter.)

MR APOSTOLAKI S: W understand what's
goi ng on.

CHAI RVAN BONACA:  Yes. Thank you very
much. We'll take a break now until the five of 11 and

then start again. W're running about 40 m nutes
late. W have to try to catch up

(Wher eupon, the foregoing matter went off

the record at 10:42 a.m and went back on

the record at 10:57 a.m)

CHAI RVAN BONACA: kay, let's get back
into session and we have the second part of the
presentation which has to do with the proposed rule
for risk-inform ng 10 CFR 50.46. This time Dr. Shack
is really the lead and the other tinme | was wong.

And you have a schedule, if you could try to stay
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within those tines. That will push the neeting to
about 12: 30 whatever, to that point.

MR. SHACK: We will stay within --

CHAI RVAN BONACA: Thank you.

MR COLLINS: That was a directive, | take
it. | may begin then?

MR SHACK: Yes.

MR. COLLINS: M nanme is TimCollins and
I'"'mwith the OFfice of NRRand |I' mhere to di scuss how

t he proposed rul e conforns with the Comr ssion's SRM

There's no -- you've asked for this presentation,
right? | understand that you all have copies of the
SRM?  Ckay.

What | intend to do is walk through it,

par agr aph by paragraph, and di scuss basically what we
saw as the key points in each paragraph and how the
rul e packages addresses each of those key points.

So the first paragraph basically says go
do a rule and get it done in six nonths. Wll, we're
trying to neet that six nmonth schedule by the end of
Decenber to get the package to the Conm ssion

Second paragraph. The key nessages that
we saw in this paragraph were that we should use the
estimates from the Expert Elicitation Panel in

conjunction wth other relevant information in
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determning a transition break size. That we should
| ook for a break size that corresponds to a frequency
of about 10°° for reactor year, that we should require
the use of a Reg. Guide 1.74 approach with enphasis on
the word "require"” and that breaks larger than the
transition break size should not be treated as design
basis exits.

| think it's clear from the previous
presentation that we took into account the expert
elicitation process and ot her consi derations. W also
tried to stay in the range of break sizes that
corresponded to 10°°, that will be a point that will
be debated forever, | expect.

As regards the use of Reg. Guide 1.174
approach, we've assured its wuse by including the
criteria and the guidance fromReg. Guide 1.174 right
inthe rule. And sometines in the rule we use what |
call a nodified version of Reg. Guide 1.174 criteria.
For exanple, we use efficiently small for the criteria
for changes in CDF and LERF when the Reg. GCuide
actual ly has plots of CDF versus baseline. W didn't
think we wanted to put plots in the rule.

MR. SHACK: Now, why did you feel that was
necessary to put that in the rule?

MR. COLLINS: To put the --
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MR. SHACK: The Reg. Guide 174 process

type as a rule rather than -- you know, it's an
enabl ing rul e when they conme i n and propose a change.

MR. COLLINS: Right.

MR SHACK:  You know.

MR. COLLINS: Well, | point to the
| anguage in the SRM The second sentence in the
second paragraph says "the staff shoul d use or require
the |icensees to use the approach and gui dance i n Reg.
GQuide 1.174." So we say require the licensee, well,
that neans put it inthe rule. That's why we did it.

MR. SHERON: The other reason too, |
think, and |'m probably practicing |aw wi thout a
license right now, but ny understanding is that you
know, in a regulation you have to put certain
requi renents as opposed to we can't sit there andrely
on Reg. Quides and then go off and regulate via the
Reg. Guides. Ckay?

| f you remenber on 50. 55A we ran into that
probl em where we were endorsing code cases in a Reg.
GQuide and the attorneys basically said that is de
facto, you are inplenmenting -- you're changing a rule
wi t hout going through the Adm nistrative Procedures
Act and a rul emaki ng process. So we can no | onger --

| mean we can endorse code cases to a Reg. Quide, but
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licensees still have to cone in and get individua
approval fromthe Staff. They can't just use them
like they can the rest of the ASME code until that
Reg. Guide is incorporated in 50.55Ain that footnote.
And | think it's the sanme type of logic that we have
to put the criteria in the regulation.

MR. COLLINS: There's also sone things in
the third paragraph, the SRM encouraged us to put the
Reg. Guide 1.174 in the rule as well which I'm going
to get to now and unl ess there are ot her questions on
par agr aph 2.

MR. PONERS: Well, the paragraph dealing
with 10° probability it seens to cause the nost
heartburn. You have used the expert elicitation plus
other relevant information. And you end up with a
gualitative change in the approach in that you're
focusing on piping hanging off the nmain cool ant
system And then with a sonewhat | arge break size
than I would derive fromthe expert elicitation, but
you can maybe argue that, based on the things that the
elicitees did not consider.

Then you t oss on that the double fl ow area
on top of that. Doesn't that cause a little heart
burn with the spirit of the SRwW

MR. COLLINS: It depends on which heart
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you're tal king about. Sone of the people think that
we're too conservative. Ohers think we're not
conservative enough.

| think this is one of the main reasons we
need to get this out for public corment, so people can
gi ve us their opinions on have we gone too far, have
we not gone far enough?

MR. PONERS: Well, | guess |I'munder --
guess what |I'm trying to understand is why your
sel ection plus the double flow area, that conbination
of things you think is consistent with the idea of
something like 10° and the expert elicitation?

MR. COLLINS: W believe that the expert
elicitation provides a broad range of val ues that you
coul d argue are 10° Renenber, we're |ooking for --
what we really want is the mean of the LOCA frequency
fromall contributors. Wat we have is the nean of
t he subj ective judgnment inthe elicitation process for
sone fraction of the contributors.

Now we have to turn that into a val ue of
10° as the nean value for all contributors. And the
real mean frequency, not just the nean of the experts
judgnent. So we're not sure how to do that, okay?
The nost inmportant considerations that we have in al

of this process are got to nmaintain adequate
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protection of the health and safety of the public. W
have to maintain stability in the regul atory process.
Those are the nost inportant things we have to do in
t his whol e thing.

And since we don't know howto do an exact
association with this 10°° mean value, we have to do
t he best we can and that's what we tried to do.

MR. PONERS:. | nean what you see fromthe
expert elicitation in broad view is that the
probability of rupture kind of is about the sanme for
range of pipe size up until you get sonewhere around
6 to 10 inches, sonewhere around there and then it
starts dropping off fairly sharply.

And t hat | eads you to say okay, well, it's
t hese pi pes hangi ng of f the mai n cool ant systemand so
let's focus our attention there.

And everything is fine up to this point.
W got a range. | can always find those pipes, one of
themthat will fit sonebody's -- sonme expert's range
and throw a little uncertainty on it to us, a few
epistemics and alliatories in there and you got one of
t hose pi pes.

Then you go on and you say yeah, but |'m

going to actually specify this as double the fl ow area

whi ch seens to cone out of the blue sonme place.
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MR. COLLINS: It's not quite out of the

blue. The Comm ssion did say that we should continue
to use the existing requirenments for design basis
breaks. And that is the inplenmentation practice for
exi sting design basis breaks.

MR. SHACK: But you coul d have used

equivalent hole sizes from the elicitation than

corresponding to the double flow area. | mean what
they gave you was essentially a flow area -- they
expressed it in terns of a dianeter in the

elicitation.

MR WALLIS: Did they use a single throw
area?

MR SHACK: That is a six-inch dianeter
fl ow area.

MR WALLIS: That was not clear when we
were showi ng these figures this norning or maybe |
didn't listen clearly enough, but | assume that when
a pipe breaks it breaks into two pieces and that there
are two ends to it.

MR. SHACK: They weren't |ooking at pipe
breaks. They were | ooking at flow size.

MR  WALLIS: But it says here break
di aneter 10 i nches and a pi pe breaks, it has two ends.

MR SHACK: On the other hand, Graham it
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could be a big pipe --

MR. PONERS: |If I'mgoing to break a surge
line, I"'mreally not going to care about the fl ow out
of one of the other ends.

MR. WALLIS: So when it says threshold
break dianeter, what does that nean? Does it nean a
pi pe which breaks in two or is it an area they're
tal king about? O did the experts know?

MR SHACK: It's a hole size.

MR WALLIS: It's a whole size, so in a
break --

MR. SHACK: Here's one of the experts --

MR WALLIS: It's pi r2.

MR. BISHOP: This is Bruce Bishop. W had
a lot of discussion on this and one of the things we
decided after all the discussion is that all those
frequenci es and break corresponds because there was a
break size and a flow rate because sone people felt
nore confortable estimating frequenci es based on fl ow
rates.

O her people with a PRA background felt
nore confortable on the break size. And so the flow
rates were always given for doubl e-ended breaks to be
consistent all the way down fromsnall -- fromthe

smal | est break LOCA to the | argest break LOCA
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So the frequenci es al ways corresponded to
a doubl e-ended break si ze.

MR WALLIS: So it's double ended.
There's no argunent about doubl e- ended.

MR. BI SHOP. The expert panel -- that's

what the expert panel considered in their frequency

estimates.

MR VALLIS: It nmakes a factor of 2
difference. It seens to be inportant to understand
t hat .

MR. DENNING The other thing I don't
understand is when we |ook for the worst break
| ocation, we recogni ze that could occur in one of the
large pipes and then we artificially give it the
doubl e area in one of the |arge pipes.

MR WALLIS: If it's in the search line,
as ny colleague points out, you don't really care
about what's coming fromthe pressurizer.

MR. DENNING No, no, | agree. But what
| was thinking when | heard that they were talking
about looking at the largest pipes to, but not
i ncluding the big main coolant pipes, | was thinking
we were excluding those frombreaks at all, but we're
not. \Wen we | ook for the worst area, the worst

| ocation, we're going to take it and it could be in

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

119

t he mai n cool ant pipe and we're goingto give it tw ce

t he area.

MR. LANDRY: This is Ralph Landry fromthe

Staf f again.

Graham we do care what's coming fromboth
ends of the pipe if it's a pressurizer surge line
because you have prinmary cool ant on both ends of the
pi pe. The pressurizer holds 2,000 cubic feet of
primary cool ant, so you do care.

MR WALLIS: You' ve lost that. You've
lost it all.

MR. LANDRY: \When you take it as a doubl e-
ended guillotine rupture of a surge line, you're going
to lose it. It is was a pipe such as an ECC |ine
which did not have primary coolant from both
directions, you would only care what was com ng out
one end, but when you look at a surge line, you do
care what's comng out of both ends because you're
| osing inventory.

MR. VWALLIS: You've lost the inventory
from the pressurizer as soon as you've broken that
pi pe. You only care about how it cones out.

MR LANDRY: You haven't lost it
i nstantaneously. If it's a snmall pipe break, you're

going to lose it, but that does affect the transient.
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MR. WALLIS: Yes, it does, but you've

essentially lost all the stuff in the pressurizer when
you break the pipe. |It's never going to get back into
it.

MR. LANDRY: That's correct.

MR ROSEN: And it has effects on the
cont ai nment response.

MR. LANDRY: Right.

MR. PONERS: These seemto be a very --
don't argue with any of the coments, but it seens a
peculiar way to -- | nmean it seens to ne, you're going
to have a challenge in doing it this way to clai mthat
you're in conpliance with the clear |anguage of the
SRM

MR WALLIS: Well, the SRM says not hi ng
about doubl e-ended or single-ended, does it?

MR. PONERS: What it says is maintain the
standards of the way -- sonmething -- the way we've
done it in the past. But it seens that they nade a
gualitative | eap here.

MR. COLLINS: And | adnmire the leap. 1've
got no troubles with the | eap, but it seens to ne that
that leads to a different way of evaluating things
just to -- in the nane of realism

MR. SHERON:. If | could just add a little,
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interns of the Staff's thought process, okay? If you
remenber, | think we told you that one of our ground
rules in trying to get a rule out in six nonths was
that we were not going to forge any new ground in
terms of nethods or create new data or anything and
what we deci ded here was that in picking this break
size, this transition break size, okay, and then
| ooking at how the |icensees woul d anal yze breaks
above this transition break size, we basically said
we're going to keep everything the sane. In other
wor ds, we woul d expect that they would analyze it the
same way they do breaks currently.

Al we've done is we've made the breaks,
t hat design basis break sizealittle smaller, but for
goi ng above it, it's just going to be the sane way.
W will assunme a doubl e-ended guillotine. Cbviously,
if we had nore tine, we could have thought this
t hr ough.

We coul d have said, can | assune, that
t hese breaks will manifest thensel ves only as splits,
you know, in the pipe so it's only a one-ended, it's
a one-sided break, you m ght say.

Do you postulate it on the top of the
pi pe, on the bottom you know, on the side? That has

big effects, at |least on the snaller size breaks when
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you have separated fl ow.

MR SHACK: Let ne take a different
approach. | mean the reason we're changing this rule
at all is we think there's some benefit to changing it
and you know, are we going to nmaxim ze the benefits
from changing the rule by picking the |argest
transition break size we can possibly justify rather
t han a somewhat snaller transition break size.

Go back to the | eak before LOCA break. W
had all sorts of uncertainties in whether we'd have
pi pe breaks, but everybody agreed -- as John O Brien
used to say we had those evil pipe restraints, you
know. But the uncertainties we had in the pipe break
frequencies didn't bother us too nuch. W went ahead
and did | eak before break and gave themrelief from
t hat .

It doesn't seemto be any thought in this
t hi ng of ki nd of maxim zing the benefit we're going to
get fromthe rule.

CHAI RVAN BONACA:  But what ki nd of benefit
are you tal king about?

MR SHERON: Well, first off, | would
point out that we didn't pick the | argest break size
that we could justify. | mean we didn't go into it

wi th that approach. W went in and we said what is a
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break size that we feel we can technically defend at
this time, based on all the information we have in
front of us and the fact that we have a limted period
of time in which we can develop this justification and
you heard that this norning.

MR. SHACK: | would argue |ike Dana, it
seens to ne that you' ve sonmehow interpreted this to
really come up at the highest possible end of the
break size as you could get out of the elicitation.

MR SHERON: | think we would have a hard
time. | mean we could be in here tal king about an
ei ght-inch break and then we'd probably be asking,
guite honestly, a lot of questions about what about
this, what about that? Wy didn't you pick this?

MR. ROSEN: You can't win. You can start
with that prem se.

(Laughter.)

MR. SHERON. What | would point out is
that at the last neeting we had with the industry, |
nmean one of the chall enges we gave themis we said --
because | think you'll hear later this norning that
they would believe that there should be a snaller
transition break size.

The question we have put to themis what

is the safety benefit that is derived froma snaller
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transition break size. ay? Instead of analyzing a
12-inch break, you analyze an 8-inch break using a
best estimte nodel, okay? Wat does that buy you?
W don't know. We have no information right now from
the industry in terns of what is that safety benefit?
How wi || they use that? Al right?

If they use it and they say you know,
we're going to show you that the risk is going to go
way down or qualitatively we're going to make the
plants a lot safer, | think the Staff nm ght be very
receptive to say yes, if picking a snaller transition
break size nakes the plant safer, overall, we're
receptive to it. |If picking a smaller transition
break size just says that they're going to crank out
nore nmegawatts and make nore noney, we're not that
receptive. That's put in a nutshell.

CHAI RVAN BONACA: That's why they asked
t hat question about what benefits.

MR. SHERON. We put a nunber out there, as
Timsaid, we want to get this rule out there. W want
to get coments in fromall the stakeholders. W want
to hear what the benefits are, what the detrinents
m ght be and then you knowwe' Il decide if it needs to
be changed.

MR. APOSTOLAKIS: But it's not the |argest
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possible. | mean they still have to worry about the
i nconpl et eness of the expert.

CHAI RVAN BONACA: Absol utely.

MR. SHACK: We went through the argunents
there. W kind of agreed the active LOCAs weren't a
big deal. The seismc LOCA 1've got 10 ° for ny
occurrence. | have to have a crack in the first
pl ace. That's another probability. By the tine
multiply those probabilities together I'm not sure
that 1've thrown a whole | ot away there. It seened to
nme -- you can al ways argue over just how good -- an
elicitation is only an elicitation. |If we had the
truth, we wouldn't be eliciting.

MR. APOSTOLAKIS: But you have to add sone
def ense-in-depth, right?

MR. SHACK: We have defense-in-depth. W
are going to mtigate all pipe breaks.

MR. APOSTOLAKIS: So you are saying
def ense-in-depth on the frequenci es are not necessary?

MR. SHACK: You know, if we were going to
say there was going to be nothing beyond the
transition break size, | have a transition break size
t hat | ooked about 48 inches, you know.

(Laughter.)

But since you are going to mtigate
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everything --

CHAI RVAN BONACA: We don't know exactly
how we're going to mtigate it.

MR. APCSTOLAKIS: It's the perenni al
guestion of how nuch defense-in-depth is enough?

MR. SHACK: | don't want to hold up the
di scussi on here too nuch.

MR APOCSTOLAKIS: But that's the heart of
the matter.

MR. ROSEN.  And how many of the things,
the classic things we've done for nmitigation are we
going to do? Are we going to continue to do all of
those things as well as we always have done themin
t he past?

MR SHACK: | would be willing to mtigate
-- I"'malways willing to -- if I'"'msure that what |'m
doing actually adds to ny safety. The reason we're
doing this rule in the first place, | think, is at
least there's a conviction that this doesn't
necessarily lead to an opti num safety status for the
plant, the current rule with the large break as it
st ands.

MR APOSTCLAKIS: | think it reduces the
burden of |icensees in sone areas and i n sonme cases --

MR. SHACK: That's anot her argunent for
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it.
That's okay. W don't mnd --

CHAI RVAN BONACA: | don't have a probl em
with that. | amasking you to distinguish on the
benefit because our task is one of focusing on the
safety issue.

MR. SHACK: |'monly working on decreasing
overal I risk

MR WALLIS: | find this all very, very
puzzling because if the whol e purpose of this rule is
to optim ze the size based on what's the nost safety
benefit, then we need to have argunents which justify
that safety benefit and we haven't seen a damm thing
about it.

MR, SHACK: It's comng. |It's comng. W
have a presentation | ater on.

MR. VWALLIS: W haven't seen anything
gualitative about --

MR APOSTOLAKIS: W will, we will.

CHAI RVAN BONACA:  Correct.

MR. APOSTOLAKIS: Not quantitative.

CHAI RVAN BONACA:  Maybe we will, if we
have the tine, right?

(Laughter.)

MR. APOSTOLAKIS: By 10 o' cl ock tonight,
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that's very inportant.

(Laughter.)

MR. COLLINS: So now we can go to the
third one.

MR APOSTCLAKI S:  Should we have that?

MR. COLLINS: Those are ny notes. The
third paragraph. It says nunber 3.

MR APOSTCLAKI'S:  Nunber 3 is the third?

MR COLLINS: Yes, nunber 3 is the third.

(Laughter.)

MR. ROSEN. Are you going to tell us about
the security thing?

MR. APOSTOLAKI S: Let the nan proceed.

CHAl RMAN BONACA: Let's go.

MR. COLLINS: On paragraph nunber three.
W think the key points in this paragraph, that the
rul e should not be narrowy focused and the scope of
changes allowed should not be limted in any way
except as to nmeet the safety principles of Reg. CGuide
1.174 and to naintain security capabilities. W think
this paragraph is pretty clear and we didn't
intentionally, at any rate, preclude any particul ar
type of change in the rule.

W addressed the requirenent to constrain

in areas needed to satisfy the safety principles of
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1.174 in the nost direct way we could think of. W
put themright in the rule. This is what | made
reference to earlier.

As far as security is concerned, we sent
a meno to the Conmission in October, Cctober 22nd, |
believe it was that where we stated that we thought
that security considerations could be better handl ed
on a nore global basis, since the need to review
security i nmpacts any change you make to t he pl ant, not
just those that are associated with this voluntary
alternative rule. So we thought that that ought to be
handled nore globally elsewhere and we haven't
included anything in this package to specifically
address security.

MR. ROSEN. So there's no | anguage in the
rul e that addresses security?

MR. COLLINS: That's right.

MR. ROSEN. That's consistent with what we
did with the operator nmanual actions thing in fire
protection area.

MR. SHERON:. Let ne explain that we do
address security. W wll address it, | should say,
as part of any change and that is that we have -- we
are putting in place a process right now where we wil |

have a screening criteria devel oped, so any license
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amendnent that cones in, whether it's related to 5046
or sonmething else, will be screened, first by the
proj ect manager.

If it trips any of the screening criteria
that are developed, then it wll go to a special
committee which M. Brach chairs, Safety Security
I nterface Advisory Panel. And that is also staffed
with nenbers from MENSR and they wll nmake a
determ nation as to whether a proposed change could
af fect plant security or whether -- and vice versa,
actually, whether a security-related change m ght
af fect plant safety.

If they believe it does, thenit will get
a much nore thorough security or safety review from
that aspect. In other words, the Staff will nake a
very consi dered decision onits acceptability based on
security considerations as well as safety.

MR ROSEN. | think that's a good pl ant.

MR. SHERON: So we have a process in place
to catch all that and 5046 changes will fall under
t hat .

MR. ROSEN:. A nobst unfortunate acronym
t hough.

MR. SHERON: It's an unpronounceabl e

acronym
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MR. ROSEN.  ASAP?

MR. SHERON: How do you pronounce it?

(Laughter.)

MR. ROSEN. | thought it was intended to
be unpronounceable. Anyway, | think that's a good
plan. It puts it all in the right -- all in one place

for whatever application, with the people who are
i nvol ved, who have know edge of the topic.

MR. SHERON: And we also, as Timsaid, we
told the Comrission that it may be nore appropriate if
we want to actually codify this in the regulation, it
may be better, in for exanple, either 5059 or 5073 or
part 73, | nmean. And we said we would take a | ook at
t hat .

MR. ROSEN. Good thank you

MR. COLLINS: Next paragraph, paragraph 4,
conmes after 3. The key points in 4, you see the
mtigation capabilities for beyond TBS LOCAs shoul d
still be required, but should be relaxed relative to
t he design basis events.

Mtigationcapabilities for beyond TBS and
changes to them shoul d be controlled by the NRC, but
the | evel of control should be graded based on safety
significance. That's the way we read this paragraph.

What we did in the rule, | think it's
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clear that we require mtigation, all the way up to
t he doubl e-ended guillotine break and | think it's
clear that the requirenments we have are rel ated
relative to the DBA. There's no single failure
requi renent, no |loss of off-site power requirenent.

By the way, Brian may have m sspoke
earlier. He said that it still required |loss of off-
site power. Beyond TBS, we do not require | oss of
of f-site power.

MR. SHACK: | thought there was a | ast-
m nute revision to the rule.

(Laughter.)

MR APOCSTCLAKI S: That the Conmttee had
not seen.

MR COLLINS: W allow the use of
nonsaf ety-grade equipnent. There's no specific
nodeling or input requirements and the acceptance
criteria, the |last proscriptive. Just coolable
geonetry.

MR APCSTOLAKIS: | wonder whether we
shoul d keep usi ng the words design basis events after
we do all these things. Now we are beginning to
dilute the nmeaning of DBA, aren't we?

MR. COLLINS: Abandoning the concept of a

DBA for regul atory purposes woul d not be a bad t hing,
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Ceor ge.

MR. APOSTOLAKIS: As you have argued in
the past. But really, this is a first step, is it
not? It says you do certain things beyond design
basis. W control not by voluntary nmeans and al
that, so we're beginning the dilution process, which
is--1'"mnot saying it's bad. But it makes -- so the
whol e issue here is whether we want the |license --

MR. COLLINS: Dilution has a pejorative --

MR APOSTOLAKI S:  Sorry?

MR. COLLINS: Dilution has a pejorative
sound to it, Ceorge.

MR. APOSTOLAKIS:  And who says | didn't
want to have that?

MR. PONERS: The chall enge, George, that
you face is your PRA technol ogy has to be upgraded
very, very substantially.

MR. APOCSTOLAKIS: | amvery busy these
days, but --

MR. PONERS:. |'m being generous in ny
vocabul ary t oday.

MR. APOSTOLAKIS: Al right.

MR. WALLIS: Wiile you' re on paragraph 4,
these capabilities for beyond design basis, the

mtigation capabilities, that's all left to a Reg.
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Qui de?

MR. COLLINS: Yes, pretty much.

MR WALLIS: Mtigation capabilities are
commensurate with safety significance is all going to
be spelled out in a Reg. CGuide?

MR COLLINS: Yes.

MR WALLIS: It's going to be expl ai ned
commensurate with the safety significance?

MR COLLINS: Yes, that's correct. W' ve
reflected in the Statenment of Considerations how we
are relaxing requirenents, no single failure
requi renent, no loss of off-site power requirenent,
nonsaf ety grade equipnent can be credited in the
analysis. W don't specify -- there's not required
i nput nodels for the analysis as there is in Appendi x
K. And the acceptance criteria is cool abl e geonetry.

MR. VWALLIS: | think you have not yet
specified what you <can require for mtigation
capabilities that sonething is going to be worked out,
it's going to be worked out in a rational way based on
requi renents conmensurate with safety significance.
It needs to be explained in sone basis.

MR. COLLINS: W have based on what we are
going to require. WE re going to require cool abl e

geonetry. W're going to inplenment it through
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gui dance - -

MR. WALLIS: That's a very general thing.

MR CCOLLINS: Well, that's what we're
requiring. GOkay, we're going to inplenent it through
gui dance given in the Reg. Guide which | think is what
you' re maki ng reference.

MR. WALLIS: |'m saying that that guidance
has not got to be whinsical. |It's got to be based on
bei ng cormensurate with the safety significance.

MR. APOSTOLAKIS: |Is that pejorative too?

(Laughter.)

CHAI RVAN BONACA: Ckay. The next
par agr aph defines this actually.

MR COLLINS: There's one nore item here
in the SRM that | haven't -- yes, it does. Next
paragraph, it's in there.

On paragraph 4, there is a requirenent
that the NRC controll ed changes cormmensurate with t he
safety significance of the changes. And the way we
intend todothat intheruleis to have consequenti al
changes where |icensees may make those without prior
staff approval provided they have a process approved
by the Staff, like in 5069.

MR. ROSEN:.  Wien you tal k about that in

t he subcomri ttee, one of the suggestions which | nmade
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was an annual report of inconsequential changes, has
t hat been i ncorporated?

MR COLLINS: | don't think so.

MR. ROSEN: WAs there a reason it was not
i ncor por at ed?

M5. MCKENNAH: This is Eil een McKennah
fromNRR. At the time -- we have put a section in the
St at enent of Considerations that we sent to you where
we di scussed this concept and asked for comrent as to
t he benefit of having the report.

W haven't actually nodified the rule to
put the |l anguage in there, but we're | ooking -- partly
it's a question of who are the users of that
i nformati on because the reports our Staff have access
to the records. Qher people may have only access to
the report. So we're asking for the benefit of having
reports of the inconsequential changes.

MR. ROSEN. Well, | thought that the
benefit would be that the Staff would have ability to
say no, this change which is inconsequential in this
report, as is reported in the annual report, we don't
think is inconsequential.

M5. MCKENNAH: As | say, that is a
possibility, but as | said, since we require

docunentation of the changes also, the Staff has
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access to that information.

MR. ROSEN. You don't require that it be
submitted, right?

M5. MCKENNAH  That's correct.

MR. ROSEN. So you have to go out to each
pl ant and ask them for what inconsequential changes
are going to be nade over the |last year and inspect
t hat .

M5. MCKENNAH: |If that's what we wanted to
do, yes, yes.

MR. COLLINS: W're trying to bal ance the
| evel of oversight that's associated with the | ess
significant itemns.

MR SHERON: That's consistent with what
we do with 50.59. The licensees nake 50.59 changes
and the Staff, but I think the project nanager usually
goes out about once a year and does an audit of the
50. 59.

MR. ROSEN. Does 50.59 no |onger require
an annual report?

It used to.

MR COLLINS: Eileen?

M5. MCKENNAH. Eil een McKennah. It
requires at | east a two-year frequency of the reports.

MR ROSEN:. O the witten report. But
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this doesn't.

M5. MCKENNAH  That's correct.

MR. ROSEN. That's very curious.

M5. MCKENNAH: As | said, | think it's
something we really hadn't thought of at the tinme and
you know -- but we wanted to at least invite the
comment on it and t hen dependi ng on t he conent we nay
add that at the final rule stage.

MR. ROSEN. Ckay.

MR. COLLINS: Ckay, so changes other than
i nconsequential, that is, potentially consequential,
woul d receive a risk-inforned review by the Staff.
And the rigor of that review increases with the
significance of the proposed change, just like 1.174
requires right now.

The fifth paragraph? This paragraph
repeats t he nessage of maki ng requi renents
commensurate with safety significance and it also
specifies that for the beyond TBS LOCAs, the rules
shoul d include a high level criterion of maintaining
cool able geonetry and also that the rules should
i nclude a requirenment for containnment integrity. And
it alsoindicates that the capabilities for beyond TBS
should be provided in a perfornmance-based nanner

consi stent with the approach taken at 50. 69.
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And finally, it suggests, dependi ng on how
you read it, that we include a requirenment of severe
accident mtigation strategies in the rule.

So the rule clearly has the high | evel
criterionto nmaintainquanti-cool abl e geonetry, again,
transition break sizes, and it also has a specific
contai nment integrity requirenent.

And we believe that the acceptance
criteria of cool able geonetry is, in fact,
per f or mance- based. W don't prescribe howit's to be
nmet. You can use nonsafety equi pnent. You can use
realistic analysis nmethods. You can use realistic
i nputs, best estimate inputs and the |icensees can
even propose inplenentation criteria for cool able
geonetry, if they w sh.

As regards the suggestion on severe
accident mtigation strategies, in developing the
rule, we considered requiring |icensees to place
gui dance on the nmitigation of beyond TBS breaks into
their SAM3s, but when you |ook at the SAMGs, they
really focus on actions that will be taken by the
control room operators based on direction that they
receive fromthe technical support center after core
damage has already set in or core damage i s i mm nent.

But we really think the focus of this rule ought to be
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on preventing core damage for the beyond TBS breaks.

And then for such -- large break LOCA
events are very fast events. And to keep the core
cool you've got to get a lot of water in there really
fast. And if we have to interact with -- the
operators would have to interact with the TSC because
they're using the SAMzs, we just don't think it's
feasible froma time perspective.

And so we'd -- there would have to be a
fundamental change to the scope, the phil osophy and
the inplenmentation of the SAMacs if we wanted to rely
on themfor beyond TBS LOCAs and we just didn't think
that nade a |lot of sense. So we decided not to do
t hat .

MR. SHERON: The other piece of this, by
the way is that we still have the EPGs in place and
when we | ook at those, you know and the EPGs, the
enmer gency procedure gui delines are what the operators

actually use. They're synptom based, so they do

provi de that when we call it, you know, | don't care
how | got this loss of coolant, I'mgoing to deal with
the synptons. |I'mgoing to initiate whatever | need

to cool the core.
W believe that basically covers that

aspect of acci dent managenent, you m ght say. W | ook
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at those, for exanple, when |icensees do an ECCS
analysis, if they take credit, for exanple, for

operator actions, we obviously during our review,
convi nce oursel ves that these actions are feasible and
can be taken in the anpunt of tine that's specified.
So they are, in fact, factored into the review, to

sone extent.

Wiile we didn't exactly, as Timsaid, we
didn't see a way we could get to the SAM&x because it
just didn't apply in this case since this action is
still required to be mtigated. W think that we're
covered with the EPGs.

MR. SHACK: We'd like to finish in 10
m nut es.

MR. COLLINS: Paragraph six. Paragraph
six, | think the min nessage here is just a
r ei nf or cenent t hat t he over si ght shoul d be
commensurate with the categorization. | don't think
there's anything else new in this paragraph that we
haven't al ready di scussed.

So unl ess you have a specific question on
sonmething in that paragraph, 1'Il just goright by it.

Par agraph seven, | think the key points
here were we shoul d use existing processes where

possi bl e, but if necessary, include a change process
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in the rule. Except for inconsequential changes, we
use the existing processes of 50.90 and Reg. GCuide
1.174. And we've elevated the status of Reg. Guide
1.174 by putting it in the rule, but the process
itself is the sane.

For inconsequential changes, we couldn't
use 50.59 because in a risk-informed world, 50.59 does
not include acceptance criteria for the netrics that
are used in risk-inforned evaluations, things |ike
delta CDF, delta LERF and inportant considerations
i ke howuncertainties are treated and how def ense-i n-
depth is treated.

So we would have either had to change
50.59 as part of this package or just put a process in
this rule and we just put a process in this rule which
basically took off in 50.69 and said |icensees use a
Reg. @Quide 1.174 type process on your own. I|If we
approve your process, then you can neke your
i nconsequential changes w thout our prior approval.

Par agraph eight. This paragraph points
out that regulatory stability should be an inportant
consideration in the rulenmaking. It also says,
however, that if we do need to reverse changes due to
new i nformation or analysis, that backfitting should

not be required and that we ought to make sure that
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i censees are aware of that.

Okay, so we've nodified the backfit rule
as part of this package to preclude any reversibility
considerations, to facilitate any reversibility
considerations. And in the selection of the break
size, | don't think the termstability was nenti oned,
but that was a mmj or consideration that we had, that
we didn't want to pick a break size which two or three
years down the road we're going to be changi ng again
because opi nions of experts can change.

So we built in, I think we built in a
margin to -- with stability on our m nds.

As far as keeping licensees aware of the
potential for backfitting, | think it's clear in the
rule, it's clear in the SOC and we don't plan to make
phone calls to everyone.

Ni nt h paragraph basically says that the
rul e should encourage the use of best estimte
nmet hods, but should not require the use of best
estimate nmethods. | think it's just generally
understood that the rule is structure that the nore
realistic your analysis nethods are, the nore
flexibility you' re going to have in the changes you
want to make. So | don't think we need to go any

further than that.

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

144

And we have not included any requirenents
that you' d have to use best estinate nethods, snal
breaks, |arge breaks, any breaks.

Paragraph 10 says to risk inform the
operating plants first and do future plants separately
and nore closely. Wll, we can do anything nore
slowy and we're definitely going to risk inform
This rule does not address anything but operating
plants and if we inadvertently constrain sonme future
pl ant condition by what we've done in the operating
plant rule, we can certainly do it in a future plant
rul e.

MR. APCSTOLAKIS: I'msorry. On paragraph
seven, it says you should follow the existing
regul ations and guidelines and nentions Reg. Guide
1.174.

MR. COLLINS: Right.

MR. APCSTCOLAKIS: In the presentations
we' ve had and | see we have a whol e presentation | ater
about tracking the cunul ative change in risk, 1.174
requires you to be tracking the cumul ative period or
risk due to changes, but you are actually requiring
the licensees to track the cumul ative changes in the
context of this rule, right?

So you are really going beyond what the
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Comm ssion is saying, aren't you?

MR COLLINS: Well, | don't think so.
Steve, do you want to?

MR DINSMORE: Hi, this is Steve D nsnore
fromthe Staff. One way to read 1.174 is that the
curmul ative increase from all risk-inforned changes
what soever should not exceed 1 tines 10° W
actually interpret that to nean the cunul ative risk
i ncrease fromany particul ar set of changes or any set
of related changes. So | think our interpretation is
alittle nore flexible.

| think both interpretations could be
taken from 1.174. The actual individual Reg. Cuides
arealittle nore specific in that they say you should
| ook at the cunul ative risk increase fromthe rel ated
appl i cation.

MR KRESS: So we need to be creative in
how we choose the types of changes we make? Break
themup into snmaller and smal |l er pieces?

MR. DI NSMORE:  No.

MR. APOSTOLAKIS: That's the bundling
i ssue, that you can't really do that. You can't break
it up into nmany, many pieces.

MR. SHACK: Down to five mnutes, Ceorge.

MR APOCSTCLAKI S:  What ?
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SHACK: We're down to five m nutes.

APOSTOLAKI S:  For what ?

SHACK: To finish this.

2 % 3 %

COLLINS: |I'mon the |ast paragraph,
| believe.

MR. SHACK: You just nmay go back agai n.
VW' re never sure.

MR. COLLINS: This paragraph tal ks about
separating the loss of off-site power fromthe |ess
than TBS breaks and what it would nean here. The
Comm ssi on basi cally says we can do that in a separate
action. So this rule | eaves the |oss of offsite power
as part of the LOCAs that are |l ess than the transition
break size. Larger than the transition break size, we
can nove | oss of off-site power. This initiative is
for the design basis accidents.

That's nmy spiel. Are we within the tine
frame?

MR. SHACK: W're on tine. M. Bishop, do
you want to nmake a comment?

MR APOSTCLAKI'S:  You can't make it from
t here.

I don' t under st and, is this a
presentation?

MR. SIEBER. No, we are expecting a
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presentation fromSteve Dinsnore and Brian Thomas and
then M. Harrison.

MR. SHACK: |Is this a question or conment
on this presentation or is this the thing we had
schedul ed for somewhat |ater?

MR SIEBER |'d rather do it l|ater when
we have it schedul ed.

MR APOSTOLAKIS: There's no later. |Is
there a later?

MR. SHACK: Later in this presentation
series of presentations.

MR DINSMORE: Hi, this is Steve D nsnore
fromthe Staff again. How nmuch tine do you --

MR SHACK: You have 20 m nutes.

MR. DINSMORE: Twenty m nutes.

MR APOSTCOLAKIS: That's a |ot.

MR. SHACK: We'll have no problens if you
take a little bit I|ess.

MR. DINSMORE: (kay. These are two issues
that the ACRS has expressed interest in before and so
we're back to explainit alittle nore.

The two issues are, the first is that the
rule requires the licensee to estimate and track the
curmul ative inpact on risk of all changes related to

the redefinition of large break LOCA and the second
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one which is related, but they're not conpletely
dependent is the rule prohibits conbining the risk
i mpact of unrel ated changes.

Now when we do a change in risk i npact for
changes, the way you do that is you run the PRA
wi t hout the change. You redo the PRA with the change
and you subtract the two. So this slide, you can | ook
at it over a five-year period. The licensee nmakes 100
changes. Twenty of themare due to 50.46 and 80 of
them are due to other reasons.

After five years, the first bullet says
the change in risk that you're reporting has to
include all 20 changes. The second bullet says you
can't include directly in that change inrisk estimte
t he other 80 changes. They're indirectly in there so
far as if you inprove the risk provide at the plant,
the risk inmpact to the first 20 would probably be
approved, but you can't directly put themin there.

MR. ROSEN: Now is this consistent with
your current practice for people doing 1.174 type
applications? Do you make them go through the sane
process?

MR DINSMORE: Yes. Sonetinmes -- we have
to have confidence that the total inpact of all the

rel ated changes are less than 10° If we believe
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that they don't have to do the cal cul ati on every tine,
we m ght not ask themto do the cal cul ation.

MR. SHACK: But they have to have a
tracki ng process?

MR. DINSMORE: They woul d have to be able
to answer the questions we ask.

MR APOCSTOLAKIS: But wait, the cumul ative
change doesn't have to be less 10 "°, does it in the
current applications? Each tine you approve, you have
to bundle the rel ated changes and then you say okay,
this now has to be less than 10°°>. But in the period

of three years, they request six changes, the sumcan

be greater than 10° But 10 "° is the current

approval .

MR. DINSMORE: No. The 10°is --

MR. APOSTOLAKI S:  No.

MR. DINSMORE: Yes. Let's skip ahead
here.

MR. SHACK: He's telling us the practice,
George. You may be telling us the theory.

MR APOCSTCOLAKIS: Well, what's witten in
t he gui de has to nean sonet hi ng.

MR DINSMORE: Well, this is the cleanest
one. |If you look at the one in the mddle here,

1.175, in-service testing, the cumul ative inpact of
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all the risk-informed |IST program changes, initia
approval plus later changes should conply with the
accept ance gui del i nes.

That's cleanly said. The others in the
other guidelines, it's less clear, but that's what
we' ve been inpl enmenting.

MR. APCSTOLAKIS: And the acceptance
guideline is 10°?

MR. DINSMORE: Right, yes.

MR. KRESS: It certainly, George, seens to
nme like this is an interpretation that the ACRS never
made when we said we like 1.174. | think our
interpretation was that you coul d have changes as | ong
as bundl ed changes didn't exceed the 1.1095 and you
can approach your way up tothe limts. And then, as
you approach it, you got nore and nore trouble trying
to get it in the reg. and that's always been our
interpretationandthisis adifferent interpretation.
| don't know how we arrived at this.

MR. DINSMORE: If you look at the first
one here, Reg. Guide 1.174, it says the cumul ative
i mpact of previous changes -- which is what | was kind
of indicating earlier that we could interpret this to
say if you take all your risk-informed changes and you

add them t oget her --
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MR. KRESS: This just doesn't make nuch

sense.

MR. APOSTOLAKIS: It says available. It
doesn't say that nunerically they have to be | ess than
somet hi ng.

MR RUBIN:. This is Mark Rubin. There may
be a msinterpretation here by limting cunul ative
changes. These are only tightly related activities.
There certainly would be multiple tech spec changes.
Each of themwould be 10 ° at the maxi mum all owed

delta. But if you have a programthat is very related

MR. APOSTOLAKIS: Let's stop there. Each
run can be 10°, so if | have three of them the tota
will be 3 tinmes 10°°?

MR RUBIN |If each nunber was at the
limt, say they came in for each -- in practice,
al nost never are they at the limt.

MR. APOSTOLAKIS: But if they were.

MR RUBIN. |If they were.

MR APOSTCLAKIS: A cunul ative would be
what ?

MR RUBIN. Well, they're not usually
i ndependent, but if they were truly independent, then

it would be 3 tines 10° but in fact --
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MR. APOSTOLAKIS: So this is the way we're

interpreting it?

CHAI RVAN BONACA: And | woul d di sagree
with the interpretation. Wat you're setting here is
a standard that says 10 * is really the goal and |
could be planning on how expanding all ny margins
there, if | have 10 to acconplish a | ot of wonderful
things, nothing to do with safety, okay, eroding that
marginal 10* | think is inconsistent with --

MR. KRESS: But you could interpret the
statenent that as you approach that limt and needs
nore regulatory scrutiny as being a cost benefit

scrutiny, lots of the safety scrutiny, |lots of others

t hi ngs.

MR. APOSTOLAKI S:  The gui de basically says
t hat --

MR KRESS: It said that because of that
probl em

MR. RUBIN. This was di scussed extensively
when 1.174 was first put together and we had the sane
concern that was just mentioned by the Conmmittee and
we indicated we'd be following it closely and in fact
we're not seeing changes at those limts, but we do
| ook at the cumul ati ve change of past applications to

give us a sense of where the collective risk of the
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pl ant may be changi ng, nay be going to. But the point
M. Dinsnoreis trying to nmake is that within specific
very tightly related prograns, those prograns are
of ten assessed as a coll ective bundl e of changes. |If
it's an I ST programthat cones in, that will be at a
10° limt. An ISl program the ILRT, the type A
tests that -- the test that is done --

MR APOSTCLAKI'S: That's consistent with
my view and | think Tonis.

MR. KRESS: That's all right.

MR WALLIS: Before we have a debate on
this again, 1'd like to say | Ilike the bundling
because we're told that this act is supposed to
improve the risk state of a plant and all you're
argui ng about is ways to in-shop to nake the risk to
the plant worse. And | thought there ought to be sone
incentive for these guys to inprove the risk state of
a plant by bundling these changes in sonme way.

MR. KRESS: W're not arguing with that.

MR. APOSTOLAKIS: W're not arguing with
t hat .

CHAI RVAN BONACA: It's a license to creep.

MR. WALLIS: License to creep, right.

MR APCSTOLAKIS: No, it was never

i ntended to be that.
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MR RUBIN. In fact, all the changes w I |

be considered as a bundle within the context of
50.46A. So all the changes will be considered as a
group, some nmay well be safety inprovenent, some nay
be smal | increases and as a group, we'll be | ooking at
the cunulative limt that's described as sufficiently
small in the rule.

MR. KRESS: Let nme ask about bundli ng.
Does bundling have to be a sinultaneous effect?
Suppose | conme in with a change that drops nmy CDF
delta CDF by 4 tinmes 10 °, decreases it. And then
later on | nake a related change, based on the rule
because I'mnot going to nake all the changes at the
sane tine and | said this is related. Now | can nake
this change and it's going to 4 tines 10 increase
because |'ve already had this previous change.

MR RUBIN. Well, M. Dinsnore actually
has a slide on that later in his presentation.

MR. DINSMORE: The rule actually requires
you to conbine those two; the rule requires you--

MR KRESS: At the sane tine.

MR DI NSMORE: Cunul ative. It requires you
to credit the early -- inthis case, if you' ve nade a
risk inprovenment earlier on but you could not have

made because of 50. 46.
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MR. KRESS: As long as they're rel ated,

they don't have to be simultaneously or even --

MR RUBIN. That's correct.

MR KRESS: -- close in tine.

MR RUBIN. That's correct.

MR. DINSMORE: That's right.

MR. APOSTOLAKIS: Wiy didn't you take the
geonetric average of all the changes?

(Laughter.)

CHAI RVAN BONACA:  All right, let's nove
al ong.

MR. DINSMORE: | think the tech specs that
the control of the cumulative risk increase in tech
specs is that you're not allowed to run them at the
same tinme. Now, |'mnot quite sure where | am

MR. APOSTOLAKI S: Keep goi ng.

MR DINSMORE: Well, this is just a
definition of cumul ati ve change that m ght answer your
guestion --

MR. KRESS: Let ne ask you anot her
guestion about cumul ati ve changes. Suppose | have two
changes whose effect on the nmean CDF, they're rel ated
changes, and they conpletely of fset each other.

All changes within mean CDF are not

equi valent. One of them nmay have a nuch bi gger effect
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on the uncertainty. One of themmay an effect on
def ense-in-depth, where the other one doesn't. Are
you dealing with all delta CDFs as equival ent to each
other if they're rel ated?

MR DINSMORE: We woul d deal with the
curmul ative inpacts so that it would be both --

MR KRESS: You deal with --

MR. DINSMORE: -- the earlier change plus
the later one. Normally at this point in tinme we have
not been. The only time we've been kind of concerned
about the difference in uncertainty is if you're
addi ng seismc changes to internal event changes.

MR KRESS: So that | could do
programati ¢ changes to of fset the hardware changes?

MR. DI NSMORE: W --

MR. RUBIN. That woul d not be significant
programmati ¢ changes that would be controlling risk;
that would not be within the context of the guidance
of 174 --

MR. KRESS: There not significant if
they're one tinmes 107°.

MR, DINSMORE: Well, that's pretty
significant change in CDF for a change in hunman
actions.

MR. RUBIN. That sort of offsetting change
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woul d probably not be well received.

MR. SIEBER.  Scrutiny, | think.

MR. DINSMORE: Well, the reason you do the
delta risk calculation is to conpare it to an
acceptance criteria which is generally 10° So we
have to know what we're going to conpare to that. And
what this second bullet is, or this second set of
bullets is, to do that again you have to calculate a
CDF t hen you have to -- a before CDF and then an after
CDF.

And the way it's set up right now, vyour
before CDF you would calculate by taking all the
changes out, including the benefits, and all the
m nuses. You'd cal culate your CDF, you put them al
back in, you'd cal cul ate another CDF, you'd subtract
those two and that's what you're conparing to the
gui del i nes.

MR. KRESS. So this process, to ne,
inplies that the object of the ruling is to make sure
that the plants don't deviate too far fromthe current
I i censi ng basi s.

MR DINSMORE: Yes, well deviate too far.
The reason the delta CDF risk guidelineis thereis to
define how far you could deviate without a great dea

of concern. So, it's to track and to nonitor the
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deviation and try to keep it below a | evel that would
gi ve us concern

MR. KRESS: So that a very good plant from
the Fed point has a low risk status if you believe
PRA. Is constrained to not make -- it doesn't get any
benefit fromthat |owrisk status.

MR DINSMORE: Well, it does insofar as
it"srisk profile is real |ow and so the changes that
it makes woul d probably not | ead to as | arge i ncreases
as the plant which was already kind of --

MR. RUBIN. Let ne supplenent that. They
woul d get full benefit of their | ower starting point
for just the point that M. Dinsnore indicated, the

charges, hardware, setpoint changes, core power and

thermal limt changes would all be starting from a
much | ower quantification, i ndi vi dual cut set
sequences.

And the changes to the plant would have
correspondi ngly | ower inpacts on risk so they could do
nore to the plant to start with than the plant that
was pushing the limts in the first place.

MR. KRESS: That's certainly a debatable
point. They're saying that the delta depends on the
absolute value and I"mnot so sure | buy that in the

PRA spec.
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MR. DINSMORE: Well, | said there's sone
relation -- but okay, these are the justifications, |
guess there's still some di scussion about that so |'l]l

skip these unless you want to tal k about them

"1l just try to define, well, what the
proposed i npl enentationis right nowis that they nmust
estimate and track cunul ati ve changes and risk from
all related changes. Changes that cause cunul ative
risk increase to exceed sufficiently small would not
be permitted and if the cunulative increase exceeds
the sufficiently small guidelines following PRA
updat es or other changes to the plant.

In other words, if you' re doing other
stuff out there, and you inpact the risk fromthese
changes, and it excess the sufficiently smal
gui del i nes, the |li censees nust take appropriate action
whi ch we haven't conpletely defined yet.

MR. KRESS. Are you going to have any
problems with deciding what related to --

MR. DI NSMORE:  Yes.

MR. KRESS: | might want to cone in and

make a change that could or could not be construed to

be associated with this. | would say |'"mgoing to
leave it -- I'mgoingtonot -- if it's anincrease in
CDF, I"'mgoing to put it off sonmewhere el se.
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MR RUBIN. At this point, the way we're

viewing it as, as a related change is when you could
not nake, if you weren't incorporating the 50.46A
authority.

MR. KRESS: Al npbst any change you can nake
as long as you can formthe 174 --

MR RUBIN. Mst of themwe think will be
clear. Sone of themw |l probably be fuzzy.

MR APOSTCLAKI'S: The first bullet there,
why not? WII not be allowed. Wy not? 1Isn't the
purpose of all the regulations is to nmake the plant
safer?

MR RUBIN. Wy not is partly because we
don't want to -- when 174 was witten, there were
cautions in there. The way the change request was
di scussed about allowing plants to create new
vulnerabilities is significant accident sequences.

By trading off other risked inprovenents
to these old -- you didn't want them to create new
vul nerabilities. And because we didn't want themto
create new vulnerabilities, you can't infinitely
trade off pluses with mnus. W wanted to control
that. And in 1.174 the control was with every
application we would think about it, but if we thought

it was too great a trade off, in other words you can't
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-4

say well, I"'mgoing to increase 10 in this area

4 in some other

because | can do ny decrease to 10
ar ea.

MR. KRESS: Doesn't this go agai nst what
| just heard, that the plants with |ow risk status
woul d benefit greatly because the deltas would be --
they'd nmake nore changes to get the sane anount of
delta. Now that seens -- this seens to go agai nst
that because | would |ike to make sone changes to ny
plant to get down there so that | can have this
benefit. But you're saying no, no, I"'mnot going to
| et you do that.

MR RUBIN. W're not saying they can't do
it. W think it's a great idea if they want to
i nprove safety in their plant in a bunch of unrel ated
areas. W applaud themfor it. As far as this
criteriainthe rule, the intent here as M. D nsnore
has indicated was to prevent driving risk up
inordinately in the areas related to 50. 46A.

W didn't want to create risk outliers.
W don't want to significantly increase the risk
profile in areas that derive fromthis rule authority.
We think 10°is a pretty significant delta COF. It's
the maxi mum allowed in 174. 1In fact, significant

changes to the plant that we' ve been seeing up at this
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poi nt usually don't conme anywhere near that in many
cases in order of nmagnitude.

So we think there's significant changes to
the plant that can be envisioned, that can be
i ncor porated wi thout com ng anywhere near this limt.
And there will be tradeoffs well wthin the 50.46
regi me that makes sense.

As far as unrel at ed changes, soneone wants
to offer substantial -- a new substantial enhancenent
i mprovenent in the plant that will drive risk down, in
the later slide M. Dinsnore has in his package,
you'll see that we will consider that on a case by
case basis. If a licensee wishes to propose an
unrel ated enhancenent and use it to tradeoff or buy
some additional 50.46A changes, we'll look at it.

It may make a | ot of sense in which case
the exenption would be granted. But as a nmatter of
course, we do want to have an upper limt of
acceptability for the group of 50.46A changes and
that's the E°.

CHAI RVMAN BONACA: | think it nmakes sense
to me because | coul d propose to i nprove significantly
i mprove the acceptability of the systemat the
expenses of nmy CCA, ECCS system They are two

different things and | still rely on ACCS, in ny
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the change in the rule for

def ense-i n-dept h.

And so this way 1'll be trading sone
unnmeasur ed defense-in-depth --

MR. APOSTOLAKIS: Al those goes back to
a point of reference which was the baseline CDF and
LERF at sonme point, right? And then everything el se
is considered a change after that. |If | inprove ny
auxiliary feedwater system and bring it up to the
| evel of SOC techs --

MR. KRESS: You've got a new baseline.

MR APOCSTCLAKIS: | have a new basel i ne.
They don't let nme do that. That's not ny baseline.
It's a change.

MR DINSMORE: |'msorry, sir, but
actually you're half right and half not right.

(Laughter.)

MR WALLIS: It seens to ne we have an
i ssue here, 1.174, which we can discuss at a |last tine
and sort it all out.

MR. APOSTOLAKI S:  \What ot her place? W
have to wite our letter.

MR, WALLIS: | think that there are bigger

i ssues than 46A that you've been tal ki ng about here.

MR DINSMORE: | think M. Rubin got ne to
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this last slide, but |I just want to be cl ear because
it's fairly inportant when they do the change in risk
calculation they use the current PRA. It's not --
we're not conparing to an old PRA. W're conparing to
the current PRA. They redo the calculation with the
whol e set of changes.

MR. APOSTOLAKI S:  What does cumul ative
mean? Cunul ative from --

MR. DINSMORE: Cumul ative fromthe -- the
curmul ative risk increases of all the changes that have
been all owed on your current plant.

MR. RUBIN. The calculation is very
sinple. You take the nost current PRA nodel. You
take the 50.46A changes out, calculate the CDFs and
LERFs and put them back out and there's your delta.
And we'l | be using the nost current PRA nodel to nake
the cumul ative termnation neet the limt. As far as
taking -- getting benefit for unrelated changes as
Steve was starting to point out earlier, you do get a
significant benefit because as you nmke unrel ated
changes, the risk profile of the plant will decrease.

Many of the accident sequences that the
systens that are related to 50.46A nay al so be driven
down. Consequently, the deltas may in many cases be

smal | er because of unrel at ed changes that were made to
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the plant. It won't be true in all the cases, but it
will be true in some of the cases. So there will be
some benefit to unrel ated changes that will buy them

nore authority, nore flexibility within the 50.46
ar ena.

MR. SHACK: Thank you very rmuch. W're
going to discuss the regul atory anal ysis.

MR. SHERON:. While Brian is getting set
there, | wanted to just give an introduction to this
on the reg. analysis.

| wanted to rem nd the Conmmittee that this
rul emaking is part of a much broader activity in the
Agency which is the inplenentation, the PRA
i npl enentation plan. |If you renenber, this is --
there were three options, Option 1, Option 2, Option
3.

Option 1 was we continue to process ri sk-
informed |icense anmendnents

Option 2 was we risk-informthe treatnent
requi renents.

And then Option 3 was -- we actually goin
and change part 50 and nmeke the part 50 regul ations
ri sk-inforned.

And this is actually -- thisis that third

option that we're doing here. So when you're | ooking
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at this fromthe cost benefit or if you want to cal
it -- that aspect of it, you need to look at it from
t hat broader context as well that there is a broad
benefit fromrisk-informng our regulatory structure
and our regulatory processes that needs to be
considered when Ilooking at just the individual
benefits of a particular rule.

MR THOVAS: |'mBrian Thomas. |'mwth
t he Fi nancial and Regul atory Analysis Gunp in NRR

| thinkit's inmportant to point out at the
very outset that traditionally when we do reg anal ysi s
we look at all the aspects of the cost and the
benefits that's associated wth the proposed
requirenents.

In this reg anal ysis, we opted not to do
that and I'll tell you why. Basically, as was said
before, this is an enabling rule, so |licensees nmay
voluntarily choose to apply this rule and they may do
so on a plant-specific basis.

For that reason, it's obvious that there
are various aspects of facility design changes,
operational changes that a |icensee could get out of
frominplenenting this rule. And for that reason we
believe that there's a wide variety of uncertainty

that's associated with this rule.
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The intent of this rule is really to
enabl e the benefit of giving the |icensee operational
flexibility and in so doing, the Iicensee, as | said,
could inplenent a wde variety of design and
operational changes. However, we do think that this
rul e does contribute to safety.

MR. APOCSTOLAKIS: As opposed to other
rul es?

MR. THOVAS: Indirectly contributes to
safety.

MR. APCSTOLAKIS: | thought all rules
contributed to safety.

MR THOVAS: The focus of this rule is
primarily flexibility in operations. W're not going
totry to --

MR. APOSTOLAKIS: | agree with you.

MR, THOVAS: W're not going to try to
guantify the safety contributions with regard to this
and that's --

MR. WALLIS: But you are taking measures
to limt the decrease in safety? That's what we' ve
been tal ki ng about for the |ast half hour.

MR. THOVAS: Right.

MR APOCSTOLAKIS: The rule itself won't do

anyt hing for safety.
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It may or may not. It's a subsequent
request .

MR. THOVAS: Froma regulatory anal ysis
standpoint, we'll get into exactly what's addressed in

the safety space at this point in tine.

MR. APOSTOLAKI S:  CGood.

MR. THOVAS: So the underpinning of this
rule is the flexibility in plant operations. Sone of
t he operational enhances that has been identified by
i ndustry, specifically the Wstinghouse Omers G oup,
and keep in mnd, we try to build on what's been
identifiedinour interactions with industry. Sone of
t hose enhancenents are power uprates --

MR WALLIS: Doesn't the first one dwarf
all the others? Maybe -- sure, managenent hel ps, but
you're not going to nmake nuch nobney out of diese
generator start times. You have a huge anount of
power uprate.

MR. THOVAS: Exactly, and that's why the
primary focus of the reg. analysis in this case is on
t he econom c benefits that cone out of power uprates.
The rest of the bullets here, as | said, we'll |eave
it uptoindustry to translate for us what that neans
in terms of the economic gain and in terns of safety

i nprovenents.
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MR. WALLIS: | wouldn't underestinmate the
third bullet.

MR. THOVAS. Granted, but again, we -- to
| ook at how you get there, what are the specifics of
a plant application on the part of a licensee that
woul d get us certain inprovenents in that area, we did
not get into the details.

MR. WALLIS: Very often three is the key
to one.

MR. THOVAS. True, true, even though we
felt that the benefits internms of the econonmcs is so
significant, the dollar figures in terns of cost
savings is so significant that when you tal k about
power uprates and extended pl ant operations to |license
renewals, it didn't really warrant that we even go
into the benefits in sone of the other areas.

| f you turn to the next slide, | think
al ready tal ked about this to sonme extent, safety
benefits will vary on a plant-specific basis.

MR. VWALLIS: | see that. | think we
shoul d stop saying that this rule is going to i nprove
safety, although we have a general feeling it wll
because we don't have real evidence for that and
you're making it clear that there isn't any.

MR. THOVAS: Right. | agree conpletely.
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Qur interactions with industry, you'll find that
industry will claimthat through --

MR. WALLIS: There m ght be sone --

MR. THOVAS: Deficiencies in operations
that woul d | ead to economes in their operation which
they think can --

MR  ROSEN:. | think it's unfair to
characterize the safety benefits when we have a
presentation later on that subject. | think it's
unfair now to characterize it.

MR. THOVAS:. Basically, building on what's
the driver of this being that it's the power uprates
and EDG t ech spec changes, the reg anal ysis, we pretty
much did a sinplistic reg analysis, if you will, by
just taking a broad brush approach at what are the
driving dollars, what is the balance in terns of
benefit, in ternms of cost savings to the industry?

So we used sort of a boundi ng approach in
our reg analysis due to the uncertainty, due to the
different |levels of participation that's antici pated
by licensees and due to not know ng what are the
degrees, the various levels of power uprates to be
achi eved on plant specific basis.

So basically we assune that all the PWRs

woul d take advantage of this rule and power uprates
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woul d be perceived as a good thing to do, a great
thing to do, very rewardi ng.

On this slide, basically, what you have
before you is just basically our fornmula for arriving
at the bottomline.

MR. ROSEN. But don't you recogni ze,
Brian, that sone plants won't be able to do power
upr at es because they'll be Iimted by secondary side?

MR THOVAS: Yes.

MR. ROSEN: You said all 69 plants will do
a power uprate, that's clearly not true.

MR. THOVAS: We're assuming that all of
t he pl ants woul d t ake advant age of the rule, but we do
have i n our backup slides sone scenari os whi ch we show
that you would have a nunber of plants that would
maxi m ze their power uprates application as well an
even |esser nunber that would have a |ower power
uprate application.

MR. ROSEN. Sonme plants will have zero
capability because they're limted by their steam
generators or turbine cycles.

CHAI RVAN BONACA: | think with the next
one you're showi ng that you' re evaluating a range, so

MR. THOVAS: That's right. W have three
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scenarios and only one scenario has all the PWRs
participating in using the rule.

MR. WALLIS: The nunbers are so big that
we don't need to quibble about themtoo rnuch.

MR. THOVAS: That's right. Based on a
formula, again, you see the bottom line as being
significant econom c gain. Again, wthout including
any quantification of safety. W see a --

MR, WALLIS: Wiy is the ROC interested in
econonic gains to the industry?

MR APOSTOLAKI S: Because that's what's
required.

MR WALLIS: Is it inits charter?

MR. THOVAS: That's right.

MR. APCSTOLAKI S:  Wen you do a regul atory
anal ysis, you have to consider that.

The question is why do you have to do a
regul atory anal ysi s?

MR. THOVAS: That's right.

MR APCSTOLAKIS: Because it's in the
books.

MR. THOVAS: Because it's policy.

MR APOSTOLAKI S: Not because it's
nmeani ngf ul .

MR WALLIS: It's interesting because --
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MR. APOSTOLAKIS: This is not meani ngful

at all.

MR. WALLIS: -- and the cost is to you.

MR. THOVAS: This is a voluntary rule and
on the outset we can recognize it's purely economic.
W really --

MR. WALLIS: Wiy don't you do all your

regul ati on based on economcs, it would make a | ot of

sense.

MR THOVAS: Here, here.

(Laughter.)

MR APCSTOLAKIS: | don't think this means
anything. I'msorry. | don't think it neans
anything. |If you want to save tinme, keep going.

MR. SIEBER Wll, you can go to the |ast
sl i de.

MR WALLIS: Don't you think $13 billion
nmeans anyt hing? You conme froma rich university and
$13 billion doesn't nean anyt hing.

MR. THOMAS: This is done purely for us to
be in concert with policy.

MR. APOSTOLAKIS: That's right.

MR THOVAS: It nerely gives us a data
point from which we can judge what's the inpact on

soci ety.
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MR WALLIS: | think it nmeans a great deal

because the public is going to think this is why
you're doing it.

MR. APOCSTOLAKIS: $700 million into $13
billion is what? 1Is it an order of magnitude plus
somet hi ng?

MR THOVAS: $13 billion.

MR. SHERON: We may be doing this because
| think -- | think there's a |l egal requirenent we have
to do it as part of a rul enmaki ng package.

What answer you get is probably anybody's
guess. As Brian said, depending upon what assunptions
you make. W don't know right now what assunptions to
make,you're right. Probably all the plants won't be
able to do a power uprate.

| imagine there are other benefits that
they' Il get, for exanple, changes in tech specs where
they don't have to neet rigid requirenents, for
exanple, on accurul ator pressures or levels. |If
they're out of spec, they don't have to take action
i medi ately. They might be able to take accurul ators
out of service. They can run with three instead of
four, so they don't need to have all four in service
or stuff like that.

They may be abl e to get sone rel axati on on
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di esel generator start tine. | imagine sone |icensees
may be able to do flux reduction, so they can get nore
life out of their vessel because they'll be able to
get hi gher peaking factors.

W just don't know yet how -- they're
going to have to anal yze their own plants and see what
the actual |limts are. M guess is sonme utilities are
going to go in there and they're going to start
j acki ng up the peaki ng factor and they're going to run
into a DMBR limt. And then they're going to have
figure out what to do. O they're going to realize
that they can't get a lot of benefit because they're
still goingto belimted by a steamline break in the
cont ai nnent .

W' re | ooking at this fromthe standpoi nt
of we believe there are safety benefits that can be
obtained from optimzing a lot of their safety
syst ens.

You shoul dn't be picking 600 pounds, for
exanpl e, set all the accumul ators, okay? Maybe if you
set themyou staggered them At different pressures,
you may wi nd up that even for small breaks you don't
uncover any snall breaks. Right now, you do. You're
l[imting small breaks, uncover the core. They nay be

able to set accunulators so that for any small break
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you don't uncover the core. | think that's a benefit.
So | think there's a lot to be seen.

MR APOSTCLAKIS: How sensitive are the
results of the choice of transition break size.

MR THOVAS:. |'Ill turn to ny contractor
assi stant over here.

MR. BAILEY: They're not.

MR. APOSTOLAKI S:  Who are you?

MR. BAILEY: |'mPaul Bailey. |'mthe
contractor supporting NRR

MR WALLIS: These are not sensitive to
transition break size? They're not sensitive?
That woul d nake a trenendous difference.

MR APOSTOLAKIS: If | read the
West i nghouse - -

MR SHACK: Let's let M. Harrison nmake
hi s presentati on.

Thank you very much

MR. KRESS: Let ne ask one question about
this presentation. For sone reason it strikes ne as
rat her strange because |'m used to backfit anal yses
that | ook at a rule change to inpose requirenments on
aplant and it's justified on the basis of the person
REMs that it's going to save related to the cost.

And this seens a little strange to ne
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because | don't see that kind of consideration in it
at all. 1t's not what |'mused to as a backfit in a
regul atory requirenent. So you know, it just seens

strange that | see any of this.

MR. SHERON: Because it's not requiring
anyt hi ng.

MR KRESS: | know, but this is the sort
of thing, | think the industry would do to see if they
want to nake changes, but not a regulatory body to
justify a rule. That's what bothers ne.

MR SHERON: As | said, we have to do
this, I think, as a legal requirenent. W have to do
a reg anal ysis.

MR KRESS: Yes, but |I don't think this is
a reg analysis is what I'msaying. |It's sonething
el se.

MR THOMAS: Like | said, it's a very
sinplified approach of the reg anal ysis backfit being
that this is voluntary.

MR. KRESS: Reg analysis, even if it's
vol untary, when you make it is supposed to be a reg
analysis and thisis not. It's a cost benefit to nmake
a change.

MR THOVAS: 51.09, the backfit does not

apply in this case.
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MR. KRESS: | know, but you don't have to

do a reg analysis, but you do it anyway. But what |I'm
saying is this is not a reg analysis. Even if you
didn't have to nake it.

MR SHACK: Let's nove on.

MR. SIEBER. Wy don't we just go to the
| ast slide.

We're finished here. W discussed it
enough. This is the end of it.

MR. WALLIS: Your analysis says that
industry is going to save billions. It's going to
cost the Agency tens of mllions. That's what it
says. That's the bottomli ne.

MR THOVAS: Bottomline is, the cost to
the Agency is negligible and the benefits --

MR. WALLIS: The cost to the Agency is

mllions --

MR. THOVAS:. -- when conpared to the
billions of dollars to the industry.

MR. WALLIS: And the cost to the Agency is
tens of mllions on page 4.

MR. THOVAS. There is a backup slide that
shows t hat.
MR WALLIS: | don't think that the

Agency's budget is so large that that's trivial.
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MR. S| EBER: It's all reinbursed.

CHAI RVAN BONACA:  All right, let's hear
from M. Harrison.

MR. SIEBER. Forty-seven slides.

MR APOSTOLAKI S: Forty-seven?

MR. HARRI SON: There's only 11 and | have
to only go over about 5 of them

MR, APOSTOLAKI S:  Ckay.

MR, HARRISON. All right, thank you.
First, | want to tell everyone | appreciate the
opportunity to be here today and make these comments.
| will be brief because a lot of the information
that's in here we've already discussed.

My nane i s Wayne Harrison. |'mfrom South
Texas Project and |I'm representing the Wstinghouse
Owers Goup. |I'mthe chairman of the Wstinghouse
Owers Goup Large Break LOCA Redefinition Wrking
G oup.

One of the things | did want to nention
was that this is very inportant to us, to the industry
and WOG has already committed substantial resources
about $2 mllion, to the project authorizations
wor king on this effort.

Another thing | wanted to say here is |

think it's inportant that we recognize this is our

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

180

only opportunity to redefine the | arge break LOCA
size. It's the window of opportunity. | think there
is an opportunity here to optimze safety and
operational benefits and goi ng back to sonet hi ng t hat
was said earlier, | think we would say when in doubt,
don't doubl e count.

MR. VALLIS: You're going to optim ze
safety benefits? Wuld you give us a nmeasure of them

and explain how you optim ze in sone way?

MR. HARRISON. |'mnot going to be able to
guantify that. |['ll come out at the outset and say
t hat .

One point of perspective | want to make
here -- | think that it's been tal ked about -- is

that the safety benefits on this are probably in
realistically quantifiably closetorisk-neutral, just
sinply based on the |arge break LOCA event frequency
itself, because you're probably tal king that when you
go core damage frequency -- CDF -- sonewhere in the
nei ghbor hood of m nus six absolute val ue one way or
the other for a delta CDF

So, that's just ny gut feeling for the
order of magnitude we're tal ki ng about, something 10°°
or sonething |ess.

MR. WALLIS: How can you have a
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safety benefit which is risk-neutral and is not a
benefit --

VR. HARRI SON:  There are
benefits though and that's what | wanted to poi nt out
-- even for the fuel utilization. W talked about
power uprates, but there's another effect of inproved
peaki ng factors that cones fromthe reduction in the
break size that you can have power burn-ups, which can
result in longer fuel cycles, which results in |less
thermal chall enges and | ess thernmal cycles on the
pl ant .

You coul d have fewer fuel assenblies that
require storage and transport. Now, | don't know how
exactly to quantify that, but that's definitely a
benefit to the public safety. |It's about four -- our
anal ysts tell ne it's about four to eight assenblies
per cycle. So, that's less fuel that we have to
handl e on-site; that's |l ess fuel that we have to store
on-site or in a repository.

MR. ROSEN. That's per 18 nonths at South
Texas out of typically 80 or so assenblies --

MR. HARRI SON: Yes sir --

MR. ROSEN. So, you're saying 10 percent
| ess per cycle per --

MR. HARRI SON:  Coul d be, could be --
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MR. ROSEN: Coul d be. Five to 10.

MR. HARRI SON: And agai n, again, per
pl ant, your mlage will vary.

CHAI RVAN BONACA: That's because you have
hi gher enrichments?

MR. HARRI SON: You'll be able to inprove
t he enrichnent --

CHAI RVAN BONACA:  Ri ght .

MR. HARRI SON: I nprove or increase the
peaki ng factor; burn the fuel |longer and so forth --

CHAI RMAN BONACA:  Yes, so it's as if you

were not --

MR. HARRI SON:  Ri ght.

CHAI RVAN BONACA: -- do sonething like
t hat because the cost may be going up, | -- that's
okay.

MR. HARRI SON: Anot her benefit that |
really don't know how to quantify for the power up-
rate i s the adverse environnental em ssions fromnon-
nucl ear generation capacity, and | don't know how you
guantify that, but it's a benefit.

So that's really the only thing | wanted
to -- | want to talk a little about the equipnent
safety that we tal ked about. Conceptually, when we

tal k about potential safety benefits onthis slide |'m
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tal ki ng about peak cl ad tenperature, primarily, and we
said what is the differences or difference between the
break size -- transition break size -- on peak clad
t enper at ur e.

It's not pronounced, but it does have an
ef fect, we've deterni ned, on the Wsti nghouse snal | 2-
| oop plants that, if your have -- there's a di fference
between if you have to postulate two tinmes the break
size versus if you have to postulate one tines the
break size. Wether it noves down on the peak cl ad
t enperature versus break size curve -- you're kind of
dependent upon that. But it's primarily it |looks |ike
it affects the 2-1oopers nore than it does the other
pl ant s.

MR APOSTOLAKIS: What would it be? |
nmean, can you give ne an idea of what the limt on the
peak cl ad tenperature could be i f we approve a certain
size?

MR. HARRISON. | don't have that at ny
fingertips. | can probably get you sonme information
on that from George --

MR. APOSTOLAKI S:  Roughly, do you renenber
roughly about? It doesn't have to be accurate.

MR.  HARRI SON: Probably 100 degrees or

SO.
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MR. DENNI NG | m ssed that. How is this

a safety benefit? The plant isn't changed at all.

MR. HARRI SON: | was saying for the 2-1oo0p
pl ants, we're tal ki ng about the transition break size
of why the benefits of having a smaller transition
break size is better for the 2-loop plants because
they will still be large break limted even with two
times the largest pipe and they don't get -- they
don't really get any PCT benefit at the new break
si ze.

MR. DENNING Yes, but | argue this isn't
a safety benefit at all.

MR HARRISON: It's an econom c benefit or
they would be able to have the sanme safety benefits
that we identified in the previous slide for increased
burn-up or the peaking factor will affect the increase
burn-up or --

MR. DENNING If you don't do anything and
you just change the snmall --

MR. HARRI SON:  Then we get not hing.

MR. DENNI NG There's nothing

MR. HARRI SON:  Not hing for that.

MR. SIEBER They would actually get
something, that it's already hidden into the

calculation, so you can't quantify it.
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| mean the marginis there. And it's just
because of the way you do the calc.

| have a question. Wen you nove from an
appendi x Kcalculationto arealistic calculation, you
get a pretty big benefit just by doing that.

MR. HARRI SON:  Yes sir.

MR. SIEBER  And that's probably bigger
than you get out of changing the transition break
size?

Is that true or not?

MR HARRISON: | don't know the answer to
t hat .

MR SIEBER If | wanted to get --

MR HARRISON: | think of the --

MR SIEBER If | wanted to get nargin,
that would be the first thing | would do.

MR. HARRISON: Right, but I think -- 1'd
have to defer to an anal yst, a safety anal yst on that
one because | can't -- | believe we're |ooking at
like, for changing the transition break size, peak
clad tenperature for a |l arge break, sonething 400 to
600 degrees.

MR. SIEBER. You get that out of --

MR. HARRI SON:  Qut of changing the break

size, but --
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VR. SI EBER:  -- by changing the

cal cul ation regi nen too.

MR. ROSEN. Well, 400 to 600 degree
reduction in the peak clad tenperature? That's
enor nous, right?

MR. SIEBER  Yes.

MR. ROSEN. Especially where we're nmaybe
hundreds of degrees away from the limt, the 2700
degree limt.

MR.  HARRI SON: That happens though
primarily in the large break LOCA. Wat that makes,
it makes a small break LOCA your nost limting event
for peak clad tenperature, so you still have to
consi der that.

MR. WALLIS: You can get an econom c
benefit. | don't see any safety benefit.

MR. DENNI NG Exactly, that's exactly it.
It just gives you an apparent nmargi n that you can take
back up by increasing the power. In reality, you' ve
undoubt edl y decreased safety when you' ve done that.
It's just that it's within sone acceptabl e regul atory
bal ance.

MR HARRISON: I'mgoing totalk alittle
bit about sone of the benefits like Brian was

nmentioning earlier and these are going to vary from
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plant to plant. These -- because it depends upon the
size of your containnent. |t depends upon the
capacity and the capability of your safety injection.
It depends upon whet her you cool with contai nnent
spray or you cool with reactor containnent fan
coolers. And all the plants are sonmewhat different.

W tal ked about contai nnent spray system
may not have to start automatically. Safety
advant ages of that are you won't have safety injection
to conpete with contai nment spray for refueling water
storage tank inventory, nore water to cool the core.
Wuld it clearly have effect on debris transport to
t he sunp and i ncreases your nom nal punp suction head.

MR WALLIS: Al of this should inprove
your CDF

MR. HARRI SON: It coul d.

MR WALLIS: | think that's the neasure of
safety benefit.

MR. DENNING | agree, that's real. Now
the question is would the utility nmake those changes?

MR. HARRI SON: | think the answer to that
is yes, if they could nmake those changes because ny
per spective on contai nment spray and |' mspeaking for
nmysel f, for many pl ants contai nment spray does not hi ng

but evil.
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MR. DENNING Especially if it goes off

when the --

MR. ROSEN: That's right, the containnent
spray inadvertent actuation is a very damagi ng event
to the economics of the plant, so if there was a
safety rationale for not having it automatically --

MR. HARRI SON: It does bad things too.

MR. APCSTOLAKIS: |I'msorry, | have to
understand that. Wy do you call it evil?
MR HARRISON. [|'ll use ny plant for an

exanple. South Texas does not need contai nnment spray
to mtigate steam line break or the design basis
accident, particularly if we were to credit the
alternate source term we don't need it for dose. So
here we have this systemthat automatically actuates
| think at 9 PSI or so in containnent.

So that if you do have sonething that
causes contai nnment spray to -- it's -- the only thing
you can do is sonething bad for us because we get
adequat e cool i ng fromreactor contai nnent fan cool ers.
It's water that could be going to the core. There's
just nothing positiveit's going to do for us, Ceorge.

MR. ROSEN. It conpetes the |oading tinme

MR. HARRISON: This is not true --
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MR. APOSTOLAKI S: That's not necessarily

evil.

MR HARRISON: Well, it is because --

MR. ROSEN. You're washi ng down the whol e
cont ai nnent .

MR. HARRI SON:  You' re washi ng down the
whol e containnent. So something that's -- Mirphy's
Law is going to apply. Sonething that was qualified
for it isn't going to work.

CHAI RVAN BONACA: But have we ever had
i ndustry spurious actuation of this price systen?

MR. HARRI SON: Have we ever had spurious
actuation? Not at South Texas, | don't think.

CHAI RVAN BONACA: Jack says yes.

MR SIEBER  Yes, there have been. It's
a ness.

MR APOSTOLAKIS: And we forced it on
8600.

MR. HARRI SON: And what's true of South
Texas can apply to everybody.

MR. PONERS: | want to point out that the
spray is the nobst effective way to elimnate
radi oactive aerosols in severe accident. It's of
overwhel m ng safety significance there.

VR. APCSTOLAKI S: You nean in 8600
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situation or in general?

MR. PONERS: At any plant, the spray is
t he best thing you' ve got going for you.

MR. HARRI SON: | think though if you have
t hat ki nd of source termgenerated in the appropriate
pl ace, |I'mnot advocating that you take spray out of
t he design, but you make spray a manually initiated,
so that if you needed in your severe accident
management you can actuate it manually.

MR. ROSEN. That's all your slide says, by
the way, right? It says may not have to start off
automati cal | y.

MR. HARRI SON: Exactly.

MR. ROSEN. It doesn't say anything nore
t han that.

MR. HARRISON: That's correct. More
effective use of accumulators, this is sonething we
need to quantify and we tal ked to the Staff about that
and Westinghouse is looking at doing this and we
talked -- Brian tal ked about it earlier on the, just
a few mnutes ago on staggering the initiating set
poi nt of the accumul ators.

Di esel generators' start times can be
i ncreased beyond 10 seconds. | think this is probably

nor e broadl y beneficial than some of the other effects
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because you're not -- it's not sonething that depends
upon peaking factors. |It's sonmething that depends
upon tinme sequencing of the accident and how big the
break is and so forth and this is a benefit to the
di esel, a safety benefit to the di esel s because you're
not having to -- they will be nore reliable for you,
reduces wear on the on-going testing and reduces need
for invasive troubl eshooti ng.

Again, | want to stress here that we were
doing sonme quantitative evaluations on this and
hopefully, we can cone back to you guys at a future
neeti ng and give you sone nore specific information.
| know you want to have -- | want to have it because
when | go back and tal k to my managenent committee and
nmy managenent, | need to tell themhere are your
safety benefits, how good it is and here are the
econonm c benefits and so forth. It's a conplete
package. | think they're there.

What we proposed is a transition break
si ze equal to the doubl e-ended break of a Schedul e 160
8-inch pipe which is 6.9 inch ID and you can see if
you take the double-ended break of that, that's
conparable to a single-ended break at the nobst RCS
branch connecti ons.

And that's a factor of five margin on 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

192

initiating event frequency over the E®° Conm ssion
gui dance for nom nal event frequency and we've taken
that froml think Table 3 in SECY 04-60.

MR, APOCSTOLAKI S: What SECY is that? |Is
that new reg we're revi ewi ng?

MR. ROSEN. No. That's the April version
of the elicitation.

MR. APOCSTOLAKI S:  Were did you go to get
this again? Explain to ne.

MR HARRISON: 1'Il show you a table and
a picture.

MR. VWALLIS: You got a table fromthe
elicitation?

MR APOSTCLAKI S: Wiere was the tabl e?

MR. HARRI SON: In the SECY paper. 04-
0060.

MR. WALLIS: Wiere does the pipe size cone
fronf

MR. HARRI SON. | picked the pipe size
because i nstead of just | ooking at the break sizes or
what we asked ourselves, well what pipe size, what
nom nal pipe size that you use in the real world
corresponds to this?

MR. WALLIS: How did you deternine the

margi n of 107°?
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VR HARRI SON:  Well, we used the

initiating event -- if you | ook here, the 8 inch is a
6.9 inch I D which corresponds to esti mated nean break
frequency from --

MR WALLIS: From where?

MR. HARRI SON:  From the SECY 04-600.

MR. WALLIS: That's not from an expert
elicitation.

MR- HARRISON: Yes sir. That was a
summary of the expert elicitation.

MR WALLIS: Is it a draft first or
somet hi ng?

MR HARRI SON: Yes. That's fromthe nean
frequency, yes. So that corresponds to E nean break
frequency.

MR. APOSTOLAKI S: Has that changed since
that tinme?

It has?

MR. POAERS: Yes. That version was an
earlier version, George. It doesn't include the over
confidence adj ust ment and t he ot her sensitivities that
we tal ked about. It would be closer to the -- in the
executive sunmary, the baseline.

MR. APCSTOLAKIS: Yes. | thought we

reproduced the calculations. W're using their
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baseline table. But it cane very close to what you
guys di d.

MR. HARRI SON: Let nme back up here. The
point I want to nake with this curve and this is a
simlar curve to what was shown earlier on the Staff's
presentation. It's simlar to the arithnetic mean,
PWR plot. But what you can see here, the point is
that the break frequency of the | argest attached pipe
which is down hereisonly alittle different fromthe
RCS | oop piping break frequency which is basically
ri ght here.

MR, WALLIS: | didn't get that inpression
at all. It seened |ike the |argest pipe seened to be
way bel ow all the others.

MR. HARRI SON: Well, actually, this is IE
" and 2E7’, so when you're talking about E’
frequencies, there's not nuch difference there, a
factor of 2.

MR WALLIS: It doesn't look |ike that at
all. Does it?

MR APOCSTCLAKIS: What is the --

MR HARRISON. |'msorry?

MR. WALLIS: That figure that they showed
us this norning, earlier this norning, really fell off

on the right hand end and yours is leveling off. Is
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this because of a bundling or sonething?

MR. HARRI SON: | think you can | ook at
their arithmetic mean. | think it's leveled off
simlar to this.

MR. PONERS:. All of these tabul ated val ues
don't recogni ze that significant list of things that
were not recognized or considered in the expert
elicitation, so how do you conpensate for that?

MR. HARRI SON: Well, I'mglad you asked
that. And the point I'"'mgoing to nmake with these two
charts. And I'm going to conme to your question right
after that, is that what we're recomendi ng i s that we
don't need to postulate two tines the |argest break
size, that one tinmes that and still nmove it to the
worse | ocation within the reactor cool ant system but
one tine the dianmeter of the | argest connected pi ping
woul d be, | think, a better application of an expert
elicitation.

Now for the uncertainty that you were just
asked about, | think the first and key thing, we've
nmentioned it before and | can't stress it enough is
that the requirenent to mtigate breaks beyond the
transition break sizeis still there as the backup and
that substantially conpensates for any uncertainty.

W talked earlier and M. Tregoning's
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di scussion and I'mnot going to go through all these
because they're the sanme points | think that he made
that much of the itenms of uncertainty were, in fact,
di scussed by the expert elicitation and accounted for
t here.

MR. APOSTOLAKIS: How long did it take

themto consider the unknown degradati on nechani sns?

MR HARRISON. 1'Il let Bruce --
MR. PONERS: | still need an answer to ny
guestion, this doesn't answer it at all. This just

says | don't need to consider all these things and --

MR. HARRISON: | think we're saying they
have been consi dered.

MR. APOSTOLAKIS: That's what the report
says.

MR HARRISON: It has been factored into
the uncertainty already and when in doubt, don't
doubl e count is the nmessage we're sending.

MR. PONERS: It's certainly not apparent
to ne.

MR. BISHOP: In the volum nous report, |
agree that it's not conpletely apparent, okay, of al
t he di scussions that were held by the expert panel.

CGeor ge asked t he questi on, okay, about how

do we take into account and | think -- the question
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was is in the next mechani sns what's the chance that
you think it m ght not have any precursors, you m ght
not have small |eaks or you mght not find a crack
during -- during your normal ISl or sonething to give
you an indi cation that there's somet hi ng goi ng on t hat
you could get in trouble to hurry.

| think what people typically did, okay,
is they put a factor of 2 to 10 on the current
frequency to account for that. And that's just based
on discussions we had when the expert panel was
tal king about this, how do you deal with sonething
like that? That was what we came up with and | think
-- speaking for nyself -- | put at least a factor of
2 onit. | don't renmenber exactly, but it was nore
than a factor of 2.

O her people may have put in a factor as
high as 10 is what | heard in discussions.

MR. APCSTOLAKI S: The eight inch, well,
actually 6.9, this is the nean of the distribution of
or the 95th percentile of the distribution?

MR WARD: That was the mean which had a
mean initiating event frequency about 2E°® | think
the 95th percentile was right at 1E°”.

MR. BISHOP: In the SECY paper, the 95th

percentil e tended to be about a factor of four greater
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t han t he mean val ue.

And so again, that's one of the reasons we
came up with a factor of five on the nmean value. W
t hought that that would cover that.

MR. APCSTOLAKI S:  The mean val ue of the
frequency?

MR. PONERS. You put up there a factor of
five margin. It |ooked to me, recollecting the
curves, that that ny | evel of uncertainty was alittle
tainted. And so a factor of five is not -- doesn't
strike me as any margin at all.

MR. BI SHOP: There was a factor -- like |
said, in the SECY 0460 paper, the table 3 showed the
difference between, for the PWRs, the difference
bet ween the 95 percent and the nean.

Agai n, the experts were asked to estimate
t he best esti mate val ue whi ch was t he nedi an val ue and
t hen the uncertainty affects the nmean val ue and agai n,
the uncertainty typically the mean val ue tended to be
about a factor of 2 greater than what we would call
t he best estimate nmedi an val ue and t he 95t h percentile
was about a factor of four or about al nost a factor of
10 higher than the 4 times 2, a factor 10 hi gher than
t he medi an val ue or the best estimte val ue.

So again, | think -- nowagain, there have
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been sonme m nor adjustnents, okay, nade in the -- like
this is an on-going process of the nunbers fromthe
expert elicitation with the adjustnents and so forth.
But again --

MR. SHACK: The eight inches would
correspond to the elicitation with the error factor
adj ustment at the 95th confidence | evel.

MR. BISHOP: That's right, that's right.

MR. HARRISON: | think the question is how
much margin do you need to -- and like 16 inch is the
| argest surge line | knowof. |It's an STP surge |line

which has a 12.8 inch inside dianeter. And that's
over two orders of nmagnitude over the SRM gui dance of
1E°.

MR WALLIS: | want sone clarification
here. Since these inside dianeters are very different
from the outside, the nom nal pipe sizes, when
Tregoni ng was presenting, was he presenting based on
nom nal pipe sizes or real areas?

MR. HARRI SON: | understand areas.

MR. WALLIS: So when he says a 12-inch
pi pe, he really neans a 16-inch pipe in ternms of
nom nal - -

MR APCSTOLAKI S:  You nean the inside

di aneter?
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MR. HARRI SON: That's inside dianeter.

That could be related to break area.

MR. APOSTOLAKIS: Okay. So the Staff is
proposi ng 14, right?

MR WALLIS: Wichis really 11 in ternms
of area.

MR. APOSTCLAKIS:  No, but the 14 is the
i nsi de.

MR. HARRI SON: W' re proposing the | argest
attached pipe. So for South Texas, it's the next to
l ast row --

MR SHERON: So for South Texas, that

woul d be a 14-inch outside dianmeter, 11.2 inch inside

di anet er.

CHAI RVAN BONACA:  No, that's not right.

MR, APOSTOLAKI S:  No.

MR SHERON. |I'msorry, 16. | amsorry,
26 inch.

CHAI RVAN BONACA: So when you report the
14 inches |ike you were saying before, you neant

really 11.2 inches?

MR. APOSTOLAKI S:  No, he neant 16.

MR. SHERON: We said the |argest attached
pi pe.

| think soneone on the Staff said gee,
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what's the largest attached pipe and soneone said,
gee, that's South Texas and we think it's 14 inches
and obviously it's a larger --

CHAI RVAN BONACA:  Sone of the nunbers that
you gave us -- |I'm confused now. I|I'mtrying to
understand now. W have an elicitation with break
size, nominal. Are those in the elicitation nom nal
pi pe sizes?

MR. SHERON: No, they're inside dianeters.

CHAI RMVAN BONACA:  So | shoul d conpare
really the inside dianeter.

MR. SHERON:  Yes.

CHAI RVAN BONACA:  And not what Menbers are
conti nuously quoting.

MR. SHERON. That's right.

CHAI RVAN BONACA: Ckay. Al right, so
when we say for nost PWR, the pressurizer line is 14
i nches, not South Texas. W really nmean 11.2 inches.

MR APCSTOLAKIS: It seens to nme that the
heart of the argunent is that there i s enough def ense-
in-depth in the fact that we are requiring nmtigation
of breaks larger than the TBS, so this choice can be
al nost purely risk based, | nean frequency based. |Is
that really what you're arguing?

MR. HARRI SON: That's part of it. | think
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t hat when you take two tines -- if you take this and
we were saying this is a doubl e-ended break, okay, so
that's equival ent basically to the single-ended break
of a 12-inch line which is 10 inches ID and if you
ook at the expert elicitation of what is the
initiating event frequency for a 10-inch break froma
ri sk perspective, you' re going to see that that has an
even greater margin to -- from a risk perspective
pi pe doesn't, of course, know what the flow area is.

CHAI RVAN BONACA: Let ne ask a question.
| need to ask a question because |I'm confused about
this too.

| " ve just heard the presentation here from
the gentleman from Westinghouse that said all these
things were really pretty much considered. But then
we had the presentation this nmorning from M. Hanmer
that listed over four slides all the things that were
not considered and those included all the active
LOCAs, dropped heavy |oads, seismc LOCAs with a
hamer and certain piping, etcetera, etcetera.

So what's the story? I'mtrying to
understand whether it's included or not included.

MR BISHOP: Since I'mthe one that nmade
the coment, let ne try to clarify. |In the Staff

di scussions they nmade the statenment that it was not
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considered in what -- what that inplies is that wasn't
di scussed. In the final nunbers, that was not
consi der ed because based on t he di scussions there were
a nunber of panel nenbers that actually provided
estimates for these rare events, like seismc events
and wat er hammer events.

W actually were provided input for that
and we di scussed it and the conclusion was that it was
not a significant contributor. So when the fina
nunbers were rolled up, it was not included because it
-- the feeling was that of the panel that that would
not significantly change the nunbers. So yes, it was
not consi dered, but it was discussed and there were --
and again, the point | made, the active conponent
failures were not included, but typically for the
| argest safety relief valve, that corresponds to a
transition break size, would not have any effect on a
transition break size greater than four inches.

MR. HARRISON: | think we're el aborating
on what Bruce is saying and what is said by the Staff
earlier. |If you look at the nonpipi ng conponents and
the active conponents, | think that we're, from what
| heard, we're in agreenment here that these things are
still within the existing design basis. 1In other

wor ds, they don't exceed the transition break size, so
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we would still be designing for those failures the
same as we currently do within our existing design
basi s.

MR BISHOP: | think it was a matter of
i nterpretation.

MR HARRI SON:  And for the seismc issue,
the -- our point was that the probability of the very
high loads is very low and when you -- and that
conpensates for the increased conditional failure
probabilities and I think the inplenmentation process
that Rich and Brian were tal king about would -- for
each plant that adopts this rule, you would | ook at
that and confirmthat to the Staff's satisfaction for
your plant in your |icense anendnent request.

Thank you.

MR WALLIS: Well, I"'mstill concerned
about the single and doubl e-ended thing. You go from
7-inch, you get 2E°® in your table. You ve got a 10-
inch, 2E7, well, the 10-inch single-ended break is
equivalent to a 7-inch doubl e-ended break. Certain
pi pes which attach to the main systemdon't really go
anywhere. They break -- you only care about single-
ended break. There are pipes where you really do care
about a doubl e-ended break. It makes a difference.

You can't just lunmp themall together. And it nakes
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a big difference if two 7-inches and one 10-inch --
maybe | have to require you consider the 10-inch
because it's only flowing one way essentially in an
accident. So | don't quite know how to make t hat
compari son

MR HARRISON: It is a difficult
conparison to nake. | think in |ooking at this what
we were a little troubled by, if you will, is taking
t he equi val ent of two tines across a sectional area of
a surge line and postulating that anywhere at the
worst point in the reactor coolant system --

MR. WALLIS: That's far |ess inportant
than the flow --

MR HARRI SON: Wi ch didn't seem
appropriate. Now I think in discussing the
i npl enentation of this with the Staff and we're goi ng
to be doing a lot of that and working, as Brian said,
on sone inplenmentation guidance, | think we would be
willing to say let's ook at the surge Iine and take
the surge line and take the actual effects of the
break of a surge line. That's not a limting event
for us.

MR. WALLIS: It's a single-ended break.

MR. HARRI SON: Well, you would take the

actual effects of that break, surge |ine analysis.
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MR. VWALLIS: Rather than doubling its

ar ea.

MR. SHERON. Could | read, excuse ne,
could I read fromthe SRMthat we got on July 1st?
This was paragraph 4. It says "licensees should be
required by regulation to retain the capability to
successfully mtigate the full spectrum of LOCAs for
break si zes between t he new nmaxi mumbreak size and t he
doubl e-ended guillotine break of the |argest pipe of
t he reactor cool ant system™

W're interpreting that to say is that
wherever you pick your transition break size, if you
remenber the Conmission said for transition break
sizes below-- | nean for breaks belowthe transition
break size, you do your analysis the way you al ways
have which is you assune a spectrum of break areas,
okay, up to that area, all right? And you postul ate
t hem around the |l oop to occur in the worse |ocation
and you do your analysis and you cal cul ate your clad
t enper at ure.

What this says is that for transition
breaks, for breaks above the transition, we have to
consider up through the double-ended gquillotine,
doubl e- ended, okay? It doesn't matter. W're going

to have to take that double-ended guillotine
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everywhere in the primry | oop.

MR WALLIS: Yes, that's fine. The
doubl e- ended pri mary | oop, you' ve got two holes if you
break apart.

MR. SHERON:  Yes.

MR. WALLIS: But if you break a surge
line, you ve essentially got one and a little bit.

MR. SHERON. W're only using that as a
surrogate to pick a break size.

Once you' ve picked the break size and |

don't care --

MR. WALLIS: Sone other space. | nean the

reality space, the surge line break is not the sane.

The doubl e-ended guillotine break --

MR. SHERON: The licensee can pick a surge

line and say fine, it's equivalent of a single-ended
break. But once |'ve picked that size of that surge
line, in this case it's 12.8 inches, the Conm ssion
says take that --
MR WALLIS: That's fine. W m ght

recoommend that you take a surge line, but only a
singl e-ended break of a surge line to get your
approval and area. Move it around a little, but you
woul dn't nove two surge |line areas around the | oop

MR. SHERON: Well, the Comm ssion says we
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have to mtigate up to the doubl e-ended guillotine, so
you're still --

MR. SHACK: Grahamis arguing for the
desi gn basi s acci dent.

MR. WALLIS: Yes, the design basis, the
transition break area.

MR. SHACK: W all agree that above --
you're all still going to have to deal with the
doubl e- ended gui |l |l oti ne break.

MR WALLIS: Yes.

MR SHERON: But bel ow that, at 12.8
i nches or bel ow, the Comm ssion said do it the way you
normal ly have done it, all right? The way we've
normally done it is we have postulated that break
around the | oop --

MR, WALLIS: Brian, the thing is what do
you use to calculate this nysterious area which
appears on the main |oop sonehow? Do you use one
times the cross sectional area of the surge line or
two times.

MR, APOSTOLAKIS:  Two tines.

MR. WALLIS: That's independent of the way
the --

MR. KRESS: You guys have to realize that

real ity space and desi gn basis space are two different
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things and there is no rational way to | ook at design
basi s space and choose the way it's inplenmented. It's
all a kind of judgnental defense-in-depth thing --

MR, VALLIS: W're tal king about an
equi val ent area of a transition break size and that's
a new rule and has nothing to do with the way you' ve
been doing stuff in the past.

MR KRESS: Yes, it does. W're stil
deal ing in design basis space.

MR. POVNERS: Tom isn't the spirit, at
| east, of the SRMto say |ook, our technology is an
under standing, are vastly inproved. Let us nove in
the direction of greater realism and even though we
may not be able to take a conplete step here, let's
take a partial step?

MR. KRESS: That's exactly right and these
peopl e are nmaking a partial step.

MR WALLIS: You still have to define this
nmysterious area, this transition break size is an
area. Wiat area is it? Is it twce --

CHAI RVAN BONACA: | think we can have this
di scussi on when we go to letter witing.

MR KRESS. This is a letter witing
di scussi on.

CHAI RVAN BONACA: W have peopl e waiting
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for us for the nmeting and we have to take lunch in
bet ween for the next neeting.

MR WALLIS: Ckay, that's it.

MR SIEBER. Are we done?

MR HARRISON: |'mdone. | can be done.
| think I nmade ny key things. One thing | will say,
| think we'll be com ng back to talk to you guys with
some nore specific information on quantification.

CHAI RVAN BONACA:  All right, let's take a
break for lunch. Since we're running so |late, take
like 45 minutes. |Is that okay? Forty-five mnutes.
So we get back at quarter of one, quarter of two,
gquarter of two.

(Wher eupon, at 12:58 p. m, the neeting was
recessed, to reconvene at 1:45 p.m)

CHAI RVAN BONACA: W are back into
session, and the next itemon the agenda is the
technical basis for potential revision of the
pressuri zed thermal shock. Dr. Shack will |ead us
t hrough t he presentati on.

MR. SHACK: Ckay. W had a subconmittee
neeting on that this week. | think nost of the
committee nenbers were in attendance, but we're going
to go over sonme of this material again today for the

benefit of those who weren't.
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MR. POWNERS: M. Shack, before we get

started, I'lIl nmention that, first of all, Nathan Su
is definitely not part of the Probabilistic Assessnent
Branch of Sandia National Laboratories. Donnie
Whitehead is. | have no idea what Donni e Witehead
actually does on this project, but | do work with him
so anything | have to say on this shoul d be understood
with a reasonabl e anpbunt of doubt, as the Conmttee
usual | y does.

MR. ERICKSONKIRK: My nanme is Mark
Ericksonkirk. 1'Il be leading the first part of the
briefing, which will be the project overview, as Dr.
Shack suggested the contents for that yesterday. And
then after that, we'll go over the high points of the
final conmrents we received fromour peer review
committee just recently.

MR. PONERS: And hopefully it will be nore
accurate than the author |istings, right?

MR. ERI CKSONKI RK:  Hopeful ly, so, yes.

MR. SHACK: How are you going to |aunch
your time, Mark?

MR. ERI CKSONKI RK:  I'm pl anni ng on getting
t hrough this as quickly as possible, so you can pick
on sonebody else. No. | have 15 view graphs here on

the overview, so half an hour, 45 m nutes max.
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MR. SHACK: You get 45 m nutes.

MR. ERI CKSONKI RK:  Okay, good enough.
Ckay. So what I'lIl be covering in the next 13 view
graphs --

MR. APOCSTOLAKIS: What is integrated
systens?

MR ERI CKSONKI RK:  That's our thermal
hydraul i cs contractor. See, ny title slide is — but
| did get ny new nane right, so there.

MR APOSTOLAKI S:  Even your nane.

MR. ERI CKSONKI RK:  No, ny nanme is G eg.

MR. APOSTOLAKI S:  Shouldn't there be a
space between Erickson and Kirk?

MR. ERI CKSONKI RK:  No, check ny driver's
license. You know how hard it is to get the
Depart ment of Mbtor Vehicles to not put a space there?
That took a while.

CHAI RVAN BONACA: That's conj oi ned.

MR SHACK:  Onwar d.

MR. ERI CKSONKI RK:  Onward. You're wasting
my 45 mnutes. GCkay. W're going to talk about the
scope of the analysis we perforned and focus on the
factors that contribute, nost significantly, to the
vessel failure probability, those being material

factors and transient classes. W will also highlight
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factors that we believe suggest that these findings

can be applied with confidence to PWRs in general. W
will propose a reference tenperature-base screening
criteria, screening limts. | tried to elinmnate the

use of the word "criteria," so | don't ness it up,
that are consistent with reg guide 1.174 gui dance on
LERF. W'll conpare the state of operating PWRs at
end of license with those proposed screening lints
and di scuss conservati sns and non-conservatisns that
remain inthe cal cul ati ons fromwhi ch we derived t hose
screening limts.

So the scope of our anal yses, first we
focused on performng three plant-specific analyses
using one vessel from each of the three mmjor PWR
manuf acturers. W then worked on generalizing those
results to apply to all PWRs. As | said, we have a
frequency limt of 1 tinmes 10 to the mnus six. |It's
consi stent with gui dance on LERF. And on the basis of
that limt and the three plant-specific anal yses, we
proposed a revision to the PTS screening limts for
NRR t o consi der.

So first off, we're going to | ook at what
material factors control vessel failure. The first
statenent is perhaps obvious, that in order to have

any hope of correlating or predicting the failure
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frequency of a vessel, we need to know the toughness
properties at the flawlocations. And so in order to
characterize those toughness properties, we use a
reference tenperature approach, and that's useful
because a single reference tenperature tells us what
t he t enperat ure dependency and t he scatter
characteristics are of all the fracture toughness
neasures that we wuse in our calculations, as
illustrated in the figure at the bottomof the slide.

So in order to know what reference
tenperatures to pick for these netrics, we need to
know where the flaws are. And so that's illustrated
on the next slide, where the big blocky thing is ny
attenpt to showthe interior roll-out of a vessel, at
| east schematically, so you can see the axial welds
and the circ welds. You see that there's a |ayer of
stai nl ess steel cladding overlaid onit, and then the
red squiggly lines indicate that the axial and
azi mut hal variations of fluence.

So some observations on where the flaws
are. We've got enbedded weld flaws that popul ate the
fusion lines, so the axial flaws contain only axi al
wel ds and the circ flaws contain only circunferenti al
— yes, that's it. The circ welds contain only

circunferential flaws.
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W have a popul ati on of surface-breaking
flaws associated with the cladding | ayer because our
destructive i nspections and our physi cal under st andi ng
showed that if you were to get a particularly severe
| ack of inter-run fusion between the cladding weld
beads, you could have a surface flaw. Because the
cladding weld beads are laid down only in a
circunferential direction, all of those flaws are
oriented only circunferentially. And then, finally,
the plates have a flaw population that's distributed
t hroughout their volume with no preferred orientation
and that's what we simulate in FAVOR

So in order to construct our reference
tenperature netrics, we use this information to guide
us. And so we said okay, well, let's take the axi al
wel ds for exanple. Wat's going to control or be the
worst case for a flawin an axial weld? Well, it
would be, it would certainly happen at the maximm
fluence | ocation along the axial weld, and then you'd
need to figure out -— so say the naxi mum fl uence
| ocation is there on the axial weld, just for exanple,
and then you'd need to figure out what enbrittlenent
properties to associate with it, so you can choose.
It's either going to be the plate properties or the

axi al weld properties, the worst of the two, sothat's
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what we pi ck.

And as you can notice fromthe schemati c,
the placenent of the axial welds can have a
significant influence on their fluence | oading.
Sonetimes they're near the cross, sonetinmes they're
near the peaks, and that needs to be accounted for.

Conversely, for circunferential welds and
for plates, because both of those effectively go al
the way around the vessel, you can be very sure that
the circunferential welds and the plates will always
see the maximum fluence in the vessel. So in
cal culating, say, the reference tenperature for the
circ weld, you just need to know t he maxi mum fl uence
in the vessel. And then you figure out, then you
calculate the enbrittlement, |I'm sorry, the RTNDT
irradiated at the maximum fluence using the plate
properties and the circunferential weld properties and
again, pick the highest, because it's going to be
controlled by the | east material. And then for the
pl ates, again, just calculate the RTNDT at the max
fl uence because the plate is always going to hit that
and pick the maxi numvalue. And that's really al
this slide says, so |l'll bypass the math, but the math
is a representation of how we do what | just said.

And in doing that, we can now | ook at the
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results from the probabilistic fraction mechanics
calculations. On the vertical axis over on the left-
hand si de, we've got through-wall cracking frequency
associ ated, a through-wall cracking frequency caused
by the axial weld flaw popul ation plotted versus the
reference tenperature for the axial weld. 1In the
m ddl e graph, we've got the through-wall cracking
frequency for the plate generated by the flaws in the
pl ates plotted versus the reference tenperature for
the plates. And on the third graph, the through-wal
cracking frequency associated with the flaws in the
circunferential welds plotted versus the reference
tenperature for the circunferential welds.

And one thing | would note in passing is
that all of these reference tenperatures can be
conmput ed based on information that's avail able and
docketed by each of the plants. So we're not
requiring anything new of the |icensees here, other
t han perhaps nore el aborate cal cul ati on.

The take-away point from this graph is
that the through-wall cracking frequency fromeach of
t hese wel d popul ations is reasonably consistent from
plant to plant for reasons that I'lIl go into in just
a mnute. The other thing to take way is that the

axial weld flaws are dom nating the through-wall
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cracki ng frequency, sinply because they tend to be the
| argest and they're axial-oriented. Then the plate
flaws contribute the next portion, but that's at an
equi val ent |l evel of enbrittlenent. That's 100 tines
| oner, and that's because the plate flaws are snaller
than the weld fl aws.

And then third and alnost negligible
contributiontothe through-wall cracking frequency is
made by the circunferential weld flaws, not because
they're smal | but si mply because they're
circunferentially-oriented. So we'll get back to
these graphs inalittle bit because it's on the basis
of these lines fit through our results that we derive
a through-wall, I'm sorry, that we derive reference
tenperature limts that are consistent with the
t hrough-wal | cracking frequency Iimt of 1times 10 to
the m nus 6 events per year.

But before | go there, just a couple of
slides on why the through-wall cracking frequencies
for, you know, three, what | think people would regard
as being different plants nade by different
manufacturers with different materials in themand so
on and so on and so on show such remarkably consi st ent
behavior in the frequency of through-wall cracking.

And that's in large part due to the fact that the
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transients and the transient «classes that are
controlling, that are contributing the nost to the
t hrough-wal | cracki ng frequency are pretty consi stent
fromplant to plant, and that point is nade on this
slide and on the next slide.

First, we observe that it's primary side
failures that dom nate risk. Seventy-five percent of
the risks of the through-wall cracking frequency or
nore in all of these plants comes from either the
nmedium to | arge dianeter pipe breaks on the primary
side or stuck open valves on the primary side, and
then they reclose later. You can notice from | ooking
at the graphs that there's a crossover in these two
that, at lower levels of enmbrittlenent, it's the
primary side. |It's the stuck-open valves on the
primary side that may later reclose the control
because, at the | ower | evels of enbrittlenment you need
that re-pressurization in order to derive the crack
t hrough the wal |, whereas when you crank up the | evel
of enbrittlenent and get out the very high | evel s of
enbrittl ement approaching the 1 times 10 to the m nus
6 limt, then you find that the pipe breaks are
dom nati ng because, in that situation, |'msorry, at
those high levels of enbrittlenment, pretty nmuch

getting a crack going is all you need and it will go
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t hrough the wall.

The other thing to note fromthis is,
unli ke in the previous anal yses of pressurized t her nal
shock, the main steam ine break and, indeed, al
secondary side events are making a rmuch snall er
contributionrelativetothe primary side breaks. And
the reason for that is sinply that, in a secondary
side break, the mninum tenperature in the prinmary
can't go below the boiling point of water at the
pressure of the break |ocation. And that keeps the
t oughness of the material high enough to, in large
part, resist frequent crack initiations and through-
wal | cracki ng.

The other thing I'd note, which is
i ndi cated by the parenthetical comment under the main
steam ine break, is that there, and | won't go into
details here unless asked, but there are various
conservatisns in our nodel of main steam ine breaks,
the nost promnent of which is the npbst severe
steamline breaks are breaks which occur inside
contai nment. However, even for a break inside
cont ai nnment, we've nodel ed the m ni numtenperature as
bei ng 212 degrees Fahrenheit, which is to say we don't
account for the beneficial effect of the break inside

cont ai nnment, pressurizing contai nnent and del ayi ng t he
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boiling point of water to sonmething |ike 450 or 460
degrees Fahrenheit.

So that's a 30 or 40-degree conservatism
that, if we were to include it, would drive the
t hrough-wal | cracki ng frequency contribution to main
steanl i ne breaks —-

MR. PONERS: You nmean 240 or 2607?

MR ERICKSONKIRK: Yes, I'msorry. |I'm
sorry, yes. Wuld drive the main steam ine break
contribution even | ower than we're show ng.

MR PONERS: And the notivation for not
i ncluding this?

MR ERICKSONKIRK: |'m not sure | could
speak to why we excluded it originally. Maybe Dave
can?

MR PONERS: Well, we would have had to
have added sone type of containnment nodel, coupled
with RELAP. Basically, that would sinplify the
anal ysi s.

CHAI RVAN BONACA:  That rai ses a nunber of
i ssues then regarding the steam ine break during the
subconmittee neeting that | think they're going to
|l ook at. The first one is the generalization.
know, for one, the behavior of the steamine break in

a B&Wplant is critically different fromthe one, just
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si nply because of the huge inventory of water in the
st eam generators of those plants, and B&W not havi ng
any steam generator inventory. So, therefore, you
have a much nore rapid cool-down. | was told that
this cool -down that they assunmed anyway bounced t hat
valve, so | think the cool-down rate for the B&Wpl ant
is much nore severe.

The ot her issue that | just brought up was
the concern that it was a steamine break is because
you have cool-dowmm and then you have the re-
pressurization of the plant. And it was assuned,
after TM, no credit for the operator to shut off a
hi gh-pressure injection. And the reason is that they
have no synptomrated procedures. It was 1980. W
were very concerned about the operator sinply not
taking action. But | was told during the presentation
that re-pressurization doesn't count, doesn't matter
anynore. So those issues | just brought up, and |
think it's good we have it in the record.

MR. ERICKSONKIRK: Yes. | think we
certainly intend to respond to your conments with
better explanation and docunentation. Since you
brought it up again, | did want to throw this up
These are, on the top, tenperature transients, and t he

bottom pressure transients for mai n steanline breaks
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at hot-zero power, and the nunbers are just the
transi ent nunbers in Cconee, Beaver, and Pali sades.

And the thing | wanted to point is that
the small er inventory in Cconee rel ative to Beaver and
Pal i sades indeed does lead to a very rapid initial
cooling rate, which you al nost can't see here because
it's right at the tip of nmy cursor. So, indeed,
Cconee does cool off very fast initially, but because
the steam generator boils dry so very, very fast, it
can't cool down the primary anynore. So, in fact, the
cool -down rate in Cconee i s much nore gradual over the
Il ong haul than in Beaver and Palisades, and that's
consi stent --

CHAI RVAN BONACA: Actual Iy, because you
assune isolation of the water.

MR. ERI CKSONKI RK:  That's right.

CHAI RVAN BONACA: Wl |, okay. The
original calculation didn't have that.

MR. ERI CKSONKI RK:  Yes.

CHAI RVAN BONACA: Ckay. And what is the
second, the pressure of what, primary systempressure

VR. ERI CKSONKI RK:  Primary system
pressure.

MR. SHACK: It mght also be useful to
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plot that graph as a conditional probability of
failure, as well as a through-wall, so you' d know how
much was due to the fracture nechanics and how nuch
was due to the frequency of the events.

MR ERI CKSONKIRK: Yes. In order, the
graph, though, | think the graph you're referring to
is this one. You can only do -- and |'ve gotten
nmysel f caught in this before, so I'mnot going there
agai n; bad experience. You need to find -- | think we
can do that, and that would be a useful conparison
But you need to do head-to-head conparisons of
i ndi vi dual transi ents to conpar e condi ti onal
probabilities. You can't add up all the conditional
probabilities fromvarious transients without waiting
by the frequencies, or the PRA people start to throw
things at ne, and | don't |ike that.

So, anyway, Yyou're absolutely right.
There are differences between the two plants that we
need to --

CHAI RVAN BONACA:  Most of all, | nean, |
think, as | suggested the day before yesterday, it's
good in the report to have historical perspective.

MR. ERI CKSONKI RK:  Yes.

CHAI RVAN BONACA:  You know, isol ation of

wat er was unassuned. So you had a cool -down and as

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

225

rapid as the beginning to the end.

MR. ERI CKSONKIRK: Al the way to the end.

CHAI RVAN BONACA: And so that's the
guestions that Tom Burl ey has asked.

MR. ERI CKSONKI RK:  Yes.

CHAI RVAN BONACA: He was thinking out of
menory as | did.

MR ERI CKSONKI RK: And t hat woul d
certainly be nore severe, and that illustrates the
point very well, so we'll include that.

kay. W already nade, or | already made
inthe last slide the first point here regarding the
transients controlling failure to, generally, the
secondary side breaks are rmuch | ess danmagi ng t han
primary side sinply because you can't drive the
tenperature in the prinmary anywhere near as cold as
you can when you have a prinmary side break. The ot her
point to nake is that, while we've nmade what we feel
to be reasonabl e and appropriate credits for operator
action, in the end, when you | ook at the transients
that are dominating, that are making the |argest
contribution to the through-wall cracking frequency,
operator action «credits have relatively small
i nfl uence on those results.

For exanpl e, a pipe breaks on the primry
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and no operator action credits whatsoever. And for
t he stuck-open valves on the primary, while we did
make operator action credits, the operator has to act
very rapidly and then can only prevent re-

pressuri zation under hot-zero power conditions. So
the net effect on the transients that contribute to
t he t hrough-wal | cracki ng frequency is, again, snall
And as we said, operator actions influence nmain
steam i ne break, but they're just not severe enough to
count.

So this is areally short summary of why
we believe our findings can be applied wthout too
many reservations to PWRs in general, the first being
a point | made that transients that contri bute nost of
t hrough-wal | cracki ng frequency have approxi nat e equal
occurrence rate and approximtely equal severity
across plants. Operator actions don't count for rmuch.

O her factors that contribute are t he PARs
that we're regulating have very sinmlar designs,
simlar oper ati ng pressures, simlar vesse
t hi cknesses, and so on. Qur sensitivity studi es have
shown t hat the cal cul ati onal nodel s we use are robust
to credi ble changes in the sub-nodel s and paraneter
i nputs subject to sone reservations, which may be

di scussed | ater, hopefully when |I'm not up here.
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W have many conservatisns left in the
nodel, and I'Il provide a list of those. W do have
two equivocations that we put forward regarding the
general applicability of these results, and one is
with regard to forgings that are prone to sub-clad
cracking. If those were taken to very high
enbrittlement levels, we would suggest that the
licensee or interested parties would be well advised
to do a nore detail ed anal yses than we' ve done here.

And, al so, our analyses have been
performed on vessels that are in the range of eight to
nine inches thick. And that's as thick or thicker
than all but three vessels in the PWR fleet. As you
go up to thicker vessels, you get a systenmatic
i ncrease in t hr ough- wal | cracki ng f requency.
Fortunately, the three very thick vessels are the
Paul o Verde vessels, and they all have fairly |ow
levels of the radiation enbrittlenent. So in
principle, there's a limtation there, but, because
the Paul o Verde vessels aren't very enbrittl ed,
don't think it's a practical one.

Again, nmore fornmulas. The fornulas shown
on this viewgraph are sinply the equations that were
fit to the through-wall cracking frequency results

that | showed before. And so we're proposing an
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estimation fornula, if you will, that says the total
t hrough-wal | cracking frequency is equal to the sum of
the through-wall cracking frequency produced by the
axi al welds, by the plates, and by the circunferenti al
wel ds.

And t hen we can use this formul a together
with the 1 tines 10 to the minus 6 linmt on through-
wal | cracking frequency to derive conbinations of
t hese various reference tenperatures that are either
above or below the 1 tinmes 10 to the mnus 6 limt.
So, for exanple, if we want to derive the acceptable
limts on reference tenperatures for a plate-wel ded
pl ant, we al ready said that the circ weld contri bution
is very small, so, for purposes of illustration, you
can just set that to zero.

And that |eaves us with two variables in
t he equation: reference tenperature for the axial weld
and reference tenperature for the plate. Set the
total through-wall cracking frequency to your proposed
[imt of 1 times 10 to the mnus 6, and then just
sinply set it up in a spreadsheet and plug in val ues
for reference tenperature axial weld and cal cul ate
what the value is for reference tenperature plate to
get youto 1 times 10 to the mnus 6 total. And if you

do that again and again and again, you trace out
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failure low sides that |ook Iike this, which, as one
of my colleagues in NRR pointed out, is effectively a
box with the corner cut off.

Be that as it may, these are now | ow si de
of constant through-wall cracking frequency. And
we' ve highlighted the | ow side associated with the 1
times 10 to the minus 6 limt in red, so that woul d,
effectively, become the proposal for your new
screening limt. So that's to say that for plate-
wel ded plants, reference tenperature of the axial
welds has to be below 210 degrees, reference
tenperature for plates needs to be below, | think
that's |ike 475 degrees.

For forging plants, since they don't have
axial welds, you don't need to worry about that
Ref erence tenperature for the circ weld is 460, which
is too high to matter to anyone. And, again,
reference tenperature for the forging is the sane as

reference tenperature for the plate, and that's about

375.

So t hen the question, of course, cones up,
wel |, where are the plants that are operating today
relative to that limt? So we use the information

that's available in ARVID to cal cul ate these vari ous

reference tenperatures for all the PARs that are
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currently in operation. This shows the results of
that assessment at end of license or 40 cal endar
years, and, as you can see, the plate-welded plants
are, generally, a bit worse off than the forging
pl ants but none of themhave a failure frequency above
1tines 10 to the mnus 7 events per year, and none of
themare within even, | think, 60 degrees Fahrenheit
of the screening criteria, screening limt. [|'m
trying not to use the word criteria.

| f you go up, if you crank up fluence to
ECLE and, of course, in doing that, you have to assune
constant fuel loading, the plants all nove 10 to 20
degrees Fahrenheit closer to the screeninglinmt. The
hi stogram here shows the estimated through-wall
cracki ng frequency for the popul ation of all the PWRs
made out of rolled plates and all the PWRs nade out of
forgings out to 32 effective full-power years or EQL.
And you see that, by and |l arge, certainly, the nmean of
the distribution is very far from1l tines 10 to the
mnus 6 limt. And even when you go the upper bounds,
the plate vessels are nore than an order of nagnitude
away, and the forge vessels are |ike four orders of
magni t ude away.

So nowt he question ari ses shoul d soneone,

coul d sonmeone take the limts that are proposed and
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just use them straight out, or should you add sone
sort of a margin termto it? And that's obviously a
j udgnent that doesn't get nade by ne, although, I|ike
everybody else, I"'mentitled to ny opinion. But |
woul d propose and, indeed, one of our reviewers, Dr.
Mur |l ey, proposed that an appropriate way to nake t hat
j udgnment woul d be to sit and get a piece of paper out
and wite down all of the residual conservatisns and
all the residual non-conservatisnms that have been | eft
in the anal ysis.

And we've taken a cut at doing that. W
tried to nake it conprehensive. There are probably
things that we m ssed here, but | think these are the
type of factors that people need to keep in m nd when
sayi ng, you know, do | need to apply a margin to this.
Now, sone of these are unequivocally conservative or
unequi vocal ly non-conservative. For exanple, we
cl early have over-represented the contri bution of main
steam ine break because we've nodeled the m ninmum
tenperature as being too cold. Having said that, nain
steam ine break doesn't matter too nmuch anyway.

W' ve unquestionably overestinated the
pl ant-specific variability in copper, ni ckel ,
phosphorous, and fracture toughness relative to any

pl ant -specific analysis. Qher things are nore
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subject to judgnment, but | think this is an
appropriate approach to | ook at this.

MR SHACK: Would the neutron attenuation
function be a big player? Sonmehow, it seenmed to ne it
woul d.

MR ERI CKSONKIRK: | think so, but, and
|"ve got to say the but, is that neutron attenuation
is going to be a much bigger player in the heat-up and
cool-down |imts than it is here because, if you
remenber the plot that | had yesterday, it showed t hat
everything that's contributing to the through-wall
cracking frequency is within one inch of the inner-
di ameter of the vessel wall. So, | mean, the further,
t he deeper you go into the vessel wall, the nore the
attenuation function you use counts, whereas you're
just not attenuating all that much in the first inch.

MR. SHACK: | was hoping it would give you
nore crack arrest.

MR ERI CKSONKIRK:  Well, no, no. |I'm

sorry. You're absolutely right. You' re absolutely

right.

MR. SHACK: It wouldn't do anything for
initiation.

MR. ERI CKSONKI RK: It woul dn't do anyt hing
for initiation. 1t would do sonething for crack
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arrest. You're absolutely --

MR. ROSEN. How about if a plant started
using a lot of MOX fuel? What would that do to this?
Wul d that have an effect?

MR ERI CKSONKI RK:  And that woul d increase
the — vyes.

MR. ROSEN. -- towards a harder spectrum
or —-

MR, ERI CKSONKI RK: | think what woul d, |
don't think it would change the linmts in particular.
What it would change is the rate at which you're
approaching the limts. It would change how — |
nmean, if a plant decided to change to MOX fuel and it
had a failure point that was noving out, you know,
sort of on that slope, it mght change to a higher
sl ope and approach the linmts faster.

MR. POAERS: Let ne point out that nost of
the plants that use MOX don't have it out on the outer
perinmeter, so it's basically shielded, so it really
doesn't see the harder spectrumat all

MR ROSEN: So the wall wouldn't see it?

MR, PONERS: It doesn't really see it.

MR. ROSEN.  Pardon ne?

MR. PONERS: It doesn't really see it. |

nmean, essentially, when we | ooked at the LTAs, it was
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just —-

MR. RANSOM How about power-up?

MR. ERI CKSONKI RK:  Well, again, | think
anything you do to change the, anything you do to
change the fluence, change the rate of which you're
damagi ng the vessel is going to manifest itself not in
a change in these failure loci, but it's going to
change how fast a particular plant is getting there.

MR. RANSOM | thought the general
conclusion was that this stuff didn't seemto be a
problem and | think we've heard that as far as power-
up i s concerned, too. And I'mjust wondering is that
a probl en?

MR. ERICKSONKIRK: | think yes, it would
depend upon the plant. And that's sonething you're
going to find out because you're doing surveillance.
| guess the other point | want to —

MR. PONERS:. Do these plants have coupons
for doing surveillance on a regul ar basis?

MR. ERI CKSONKI RK:  Bruce can probably
answer that better than |, but when sonebody goes for
a license extension, in alot of cases don't they put
in extended surveillance?

MR. BI SHOP: Yes, yes, you have to.

MR. ERI CKSONKI RK:  You have to.
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MR. BISHOP: You have to. The conmment

about the power uprights, if you did power uprights
very early inlife, it could have a big effect. But
because the fluence effects tend to saturate once you
get above a certain |evel, power uprights later in
l'ife have nuch |l ess effect.

MR. ERI CKSONKI RK: | guess the other point
that | wanted to bring out, just in terns of people
t hi nki ng about margi ns because |' msure we're going to
be t hi nki ng about what to do with this for sone tine,
is that, you know, effectively, what you' re doi ng when
you're putting a margin on these curves is you're
saying that ny acceptable limt is not 1 tinmes 10 to
the mnus 6, it's something lower. So there is a
rough equival ence there, and if we've spent all this
time on establishing what an appropriate limt is, is
it then appropriate to apply a nmargin to that, or
per haps we should just think that we need a nore

restrictive limt.

Because that is, indeed, what you're
doing. | nean, | counted it out. Every 80 degrees
Fahrenheit of margin or whatever you want to call it

that you nove, you're knocking off two orders of
magni tude. No, |I'msorry, one order of nagnitude is

80 degrees of Fahrenheit on RTAW Go ahead, |I'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

236

sorry.

MR DENNING | think I look at it
differently, which is that instead of comng up with
the best estimate value and putting uncertainties on
it, you' ve built in conservatisns into your nodel

MR. ERI CKSONKI RK:  Yes.

MR. DENNING And so | think the question
of margins is a question of do we really believe that
the conservatisns that you' ve built in adequately
account for the uncertainties. The nmargins that you
put in, do they adequately account for that? So |
don't think anybody is going to argue, particularly 1
times 10 to the minus 6. | think it's a question of
have you really built in the conservatismns.

MR. ERI CKSONKI RK:  That was the end of ny
prepared remarks. |If there aren't any further
guestions on this, we can nove to the final comments
fromthe --

MR. RANSOM A quick gquestion. On your,
| think, third slide that material factor s

controlling vessel failure. You have three curves on

t hat .

MR. ERI CKSONKI RK:  Yes.

MR RANSOM Wth this coment to
reference tenperature characterizes all of the
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t oughness properties of interest, | don't recall you
tal ki ng about that the other day.

MR. ERI CKSONKI RK: Wl |, what that says
is, and | guess | mght have given that the short
shrift, is that the reference tenperature, once you
establish the reference tenperature for the cl eavage
crack toughness initiation curve, all of the other
reference tenperatures, if you will, where the arrest
fracture toughness curve is, where you hook on the
duct al upper shelf fracture toughness curve, they're
all linked. They all can be calculated fromthat as
a uni que function

MR. RANSOM Do they play any role?

MR ERI CKSONKI RK:  To those other curves?
Oh, absolutely, because, well, the arrest toughness
curve i s what we use as we propagate. Once the crack
initiates, then we need to decide has it arrested, has
it stopped. So that plays a very big role in whether
the crack gets all the way through or not. And then —-

MR. RANSOM | thought this reference
tenperature was used to just as a paraneter for
t hrough-wal I cracki ng frequency.

MR. ERICKSONKIRK: It's both. It's
something that characterizes the position. For

exanple, if you were doing experinents in the
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| aboratory, you <could figure out by conducting
cl eavage crack initiation test where your reference
tenperature is to characterize that. And then if you
were to do subsequently arrest fracture toughness test
and a ductal upper shelf fracture toughness test, you
could estimate where those test data would |ie based
on the know edge of this. But then you also use it
on, it's a conveni ent paraneter to use on the back-end
sinply because it does characterize all of the
fracture toughness val ues that are what's stopping t he
fractures.

MR. RANSOM Well, do these other
t oughness factors conme into play in those plots that
you meke up for the three different kinds of
transi ents?

MR. ERI CKSONKI RK:  Yes, yes. It's all in

t here.
MR. RANSOM They play a role?
MR ERI CKSONKI RK:  Yes. Because the
t hrough-wal | cracking, remenber the through-wall

cracking frequency is the integration of howall these
t oughness values are acting to resist the applied
| oadi ng. Any other questions? Okay, then we'll go
t hrough the peer review comments and the usual and

custonmary PRA thermal hydraulics PFMorder, if that's
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okay.

So we'll start with PRA.  And Donnie
Whit ehead will nmake that presentation.

MR.  WH TEHEAD: My nane is Donnie
Wi tehead, and | will talk about the one additional

new conmment that we received from the peer review
group. Dr. Mirley provided --

MR. APOSTOLAKIS: [I'msorry, who were the
peer reviewers?

MR. WH TEHEAD: The peer reviewers? |
know Dr. Murley was one. There's a list. | can't
recall all of their nanes.

MR HISER This is Alan Hi ser from
research. Dr. Catton from GRS Germany, Eric VonWlle
from SEKC i n Bel gi um

MR. APOSTOLAKI S: Who was the PRA expert
revi ewer?

MR- H SER  David Johnson from ABS
Consul ti ng.

MR, APOCSTOLAKI S:  ABS.

MR. H SER.  Thernohydraul ics was |van
Catton and Cumard BrohotKki .

MR. WHI TEHEAD: Dr. Mirley had a conment
dealing with the assunption that was nmade for the SRV

openi ng si ze being uniformy distributed, and he said
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that he believed that that was intuitively incorrect.
Qur initial response is to agree with the coment that
he's made and that we probably shouldn't have made
t his assunpti on.

What we're goingto dois we're lookingin
and investigating to see what kind of effect that
woul d have on the overall results. |[It's not expected
to have, you know, too big of an inpact on the
results, but, at this point in time, we've got the
corments |ike the day before yesterday, and we just
sinply haven't had enough tinme to determne its, you
know, total inpact on the results but -

MR. PONERS:. Donnie, is it the wings that
are the ends of the distribution that will have an
effect, or is it the mean?

MR. WHI TEHEAD: The val ue that we used for
this SRV opening was just sinply a fraction, so
there's no real, we did not sanple any uncertainty
associated with this. So it would be a matter of just
sinply taking out that particul ar basic event fromall
of the cut sets that we cal cul at ed.

MR. PONERS:. | nean, typically, any high
entropy distribution, if it's the wings that are doing
it for you, it didn't nmatter which one you pi ck.

MR. VH TEHEAD. And we don't really expect

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

241

a substantial change from this, but we just sinply
haven't had the opportunity to —-

MR. PONERS: What's hol di ng you up?

MR. WHI TEHEAD: | guess |'mjust slow.

MR. PONERS: You're just slow, | guess.

MR. WH TEHEAD. And that's actually the
only additional comment that we had.

MR. APCSTCLAKIS: That's it? That's al
Dave Johnson said? He didn't say anyt hing.

MR. ERI CKSONKI RK:  That was the only
negative coment. Dr. Johnson comrented that he
t hought that our nodeling of stuck-open valves in the
primary that |ater re-closes is grossly conservative.

MR. APOSTOLAKIS: So he disagreed with
Mur | ey.

MR ERICKSONKI RK:  Yes. Dr. Johnson
cormented that he felt that if a valve was going to
reclose, it was likely to reclose very early in the
transient rather than later, which would lead to a
much | ower through-wall cracking frequency than is
i ncorporated in our nodels. So yes, he disagreed with

Murl ey on that point.

MR. BESSETTE: |I'mgoing to try to briefly

review the main issues that were di scussed with

respect to the thernohydraulic analysis. These comne
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under the general heading of the three boundary
condition paraneters that we provide to the fracture
nmechani cs anal ysi s, nanely pressure, tenperature, and
heat -transfer coefficient.

One of the comrents that nost inportant
paranmeters that were evaluated in the uncertainty
analysis relate to system boundary conditions rather
t han physi cal phenonena nodel ed by RELAP itself. And
exanpl es of boundary conditions of break size, break
| ocation, ETCS flow, ETCS tenperature, and t hose sort
of things.

MR. RANSOM |Is that a negative comment?

MR. BESSETTE: It wasn't negative. It was
like is this really factually correct or, you know,
how can it be that boundary conditions play such an
important role? It's |like an observation or
something. It's, in a sense, can you show ne why this
is so.

W did all the anal yses, but, basically,
the all the analysis for RELAP5, which is one-
di mensi onal thernohydraulic code. And our questions
with respect to fluid tenperature or therm
stratification and mxing in the cold leg and
downcorer and al so questions with respect to the

treat nent of convective heat transfer in a downconer
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inthe fluid to the wall.

And this shows an exanple of, tries to
show an exanpl e of why the boundary conditions tend to
dom nate the analysis. These are the five transients
that represent the small break LOCA for Pal i sades, and
you can see that, basically, within the reginme of
smal | -break LOCA, you get a very wde range of
behavior. This is tenperature on the left and
pressure on the right. You can see variations of 100
degrees K or nore for a class of transient called
smal | break LOCA.

And the reason for that, of course, is
that the systemin-flow and out-flow, the break fl ow,
and ECCS fl ow doninate the paraneters of tenperature
and pressure to the system and overwhel m ot her
effects. These are the issues, main issues with
respect to the treatnent of the adequacy of RELAP for
PTS anal ysis. Thi s prediction of downconer tenperature
and pressure. The question of are there substanti al
non-uni formties i n downconer tenperature that are not
captured by RELAP? Like | said, the wall heat
transfer.

So to address these, we perforned
substantial PTS-specific assessnent, and we used the

best available integral systemtest data that was
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avai lable to us from past prograns. This included
UPTF, LOFT, ROSA, APEX, and M ST. And M ST was a
facility that was configured accordi ng to B&Wdesi gn.
The other facilities were all scaled according to CE
West i nghouse-type reactors.

Fromthese five facilities, we sel ected 12
experinments that represented the sane types of
sequences that show up as risk-dom nant PTS
transients. And using these 12 experinents, we
assessed t he code for downconer tenperature and system
pressure and perforned statistical conparison between
RELAP and experinental data, and we found that,
overal |, RELAP predictions were within four degrees K
of the total body of experinental data.

MR. DENNI NG Excuse ne. | really have to
object to that 4 K and what its neaning is. The way
you' ve t aken di ff erences bet ween downcormer
tenperatures for these, sone of themnuch greater than
4 K positive, a lot of themnuch less than 4 K
negati ve, average them together, that just doesn't
make sense. That's not a characteristic of the
accuracy. Your second one, the 11 K, is certainly
much closer to a true characterization, but the way
the 4 Kis done, it's just nonsensical to think that

that represents a neasure of the accuracy w th which
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RELAP has predicted t he behavior of those facilities.

MR. BESSETTE: Well, certainly, standard
devi ation captures what you're tal king about. If you
prefer using absolute value, 4 K becones 8 K, 7 or 8
K. | personally think that 4 K, using arithnetic
average is appropriate because you're interested in
what boundary condition is being fed to FAVOR  And,
it's true that, sometinmes, during any given transient,
RELAP nay be someti nmes over-predicting tenperature and
under-predicting tenperature. That total behavior is
captured by standard deviation, but you're also
interested in absol ute accuracy.

MR. DENNING That didn't help ny coment,
| don't think.

MR. BESSETTE: | do. | certainly |listened
to your comrent yesterday. Like | say, if for anyone
who prefers absolute value, it comes out to about 7 K
instead of 4 K

And it's the sane thing, the coment
applies to system pressure. And we cone up with an
average. You mght call this the average deviation is
like a bias, an average bias between RELAP and the
data. And that's about 9 psi for pressure for the
standard devi ati on of about 60 psi.

VR. RANSOM Well, is that conmment
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relative to the transient behavior with tinme?

MR. BESSETTE: Yes, this is over the
duration of the entire transient, entire experinent.

MR. RANSOM And as | understand it,
probably the nore inportant thing is whether or not
the rate of change of tenperature is correct.

MR. BESSETTE: Well, you want to know t hat
your rate of change is correct, certainly, yes.
You're interested to know if your — see, the vessel
time constant as a whole is on the order of a thousand
seconds or nore. So if your fluid tenperature is
roughly accurate over that kind of a time constant,
then that's one figure of nerit.

You also have to be concerned about
shorter tines, like in the order of ten or tens of
seconds because the short thermal variations do effect
t he near-surface tenperature of the vessel, which is
where the flaws are that cause the vessel failure.

MR. RANSOM Well, did you provide these
two papers, the one by lvan Catton on the inpact of
heat -transfer coefficient and the other one on the,
nore or less, the mxing in the downconmer? They seem
to support what you were saying yesterday that these
results are sonewhat insensitive to heat-transfer

coefficient and also the things are relatively wel
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m xed, | guess.

MR DENNING | didn't think that the
Catton paper really provided nmuch evidence that his
heat-transfer correlation would be applicable here
because he certainly was dealing with an established
plune. And from everything we've been hearing, it's
really well mxed and not an established pl une.

MR. BESSETTE: Well, Catton, you know,
Catton wasn't really dealing with plunmes. He was
dealing with average behavior. | nean, he wanted to
know how much m xed convecti on woul d enhance heat
transfer.

MR. DENNING But if you |look at his
t heoreti cal devel opnent, he's got a plune that noves
down, well defined, and he | ooks at what happens at
the interfaces of that plune.

MR. RANSOM Well, one point was that he
was ar gui ng, you know, nodel ing the natural convection
t hat occurs with the cold water/warm water, and that
that resulted in a well-m xed situation apparently or
enhanced m xi ng.

MR. SHACK: Yes. Wat | took away was he
got a heat-transfer coefficient that's about three and
a half tinmes Dittus Boelter.

MR. BESSETTE: Yes.
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MR. SHACK: And that's a little bit |arger

t han yours.

MR. BESSETTE: No, well, you know, he

conpared his to Dittus Boelter, had |owflow
conditions, Churchill-Chu was invoked was in RELAP,
and Churchill-Chu is, the reason it's invoked is

because the higher value in Dittus Boelter. So if you
conpare Catton to Churchill-Chu, you don't get this
three and a hal f tines.

MR. SHACK: What do | get?

MR. BESSETTE: Twenty percent. Well, |
shoul d say, overall, it's 20 percent. It can be nore
than that or less. It can be up to twice as nuch as
Churchill-Chu

MR, WALLIS: COkay. But it |ooks nore |ike
the sensitivity results you were show ng us yest er day.

MR. BESSETTE: Yes.

MR WALLIS: So there is a basis for those
sensitivity results?

MR. BESSETTE: | didn't rmake them up. But
at any rate, so you're dealing, basically, during
these transients, you're dealing wth overal
t enper ature changes of about 200 or 250 K during the
course of the transient. So RELAP has to track an

experiment which starts off at 550 F and ends up at
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about 100 to 150 F. And so you can see that it's
tracking this behavior pretty well.

And then the final point is we |ooked at
the available experinmental data with respect to
tenperature stratification, non-uniformties, you
know, particular plunes in a downconer. And we | ooked
at the integral system test data and went back and
| ooked at the separate effects tests that were done
during the 1980s, and we find plunmes to be either very
weak or essentially non-existent. | nean, the
definition of weak or non-existent is about 5to 20 K

Al the experinments show substanti al
stratification in the cold | eg due to ECC injection.
|"m just going to show one exanple, and that's from
APEX. Typically, you see stratification in the cold
| eg of about, oh, in this case, anywhere from 50 to
100 degrees K, and you can see for this experinent the
stratification is very nearly the difference between
the initial system tenperature and the ECC
tenperature. So you get npst of the m xing that
occurs is not occurring inthe cold leg. You get sone
cold leg mxing, but that's, you do get substantia
stratificationinthe coldleg. And, of course, RELAP
cannot account for this kind of behavior.

But then we turn to the data from the
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downcomer. This is the same experinment from APEX
And you can see, like, taking this at random W ran
about 20 different experinents in APEX in support of
t he PTS program where we tried to run as a variety of
PTS-type transients, and this is one of the

experi ments.

The other experinents saw the sane
behavior. On the left is the measurenments at, this is
axial variation in downconmer tenperature from just
underneath the cold |l eg, at one point three dianeters
down, to eight dianeters, it's around the top or m d-
pl ane of the core. So there's no evidence of axial
variation. And the RELAP cal culation for this
experiment is on the right.

MR, WALLIS: Wiy does it get that zero?
Wien it cones in with this trenendous stratification?
It all disappears at zero? Wat's that nean? The
bottom of the cold | eg? Wat does zero nmean there?
In the caption down below, it says fluid tenperatures
at zero

MR. BESSETTE: Oh, okay. | think the one
at zero is in between cold | egs.

MR, VWALLIS: It says, | think what it
nmeans i s the bel ow each cold I eg centerline, isn't it?

MR. BESSETTE: | thought it was measuring
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di stance down —-

MR. WALLIS: Below cold | eg centerline,
isn't it?

MR. BESSETTE: Bill, you want to say
somet hi ng?

MR ARCIERI: Yes, this is Bill Arcieri
fromlISI. | think zero is just basically at the cold
l eg, and then you go 1.3 dianmeters down, and then 8
cold leg dianeters down. | believe that's the case.

MR. WALLIS: -- cold water is com ng out
of the cold |eg.

MR BESSETTE: | think this is in between
cold legs, though, not right in front, but | can't
remenber for sure.

MR. WALLIS: Because it can't instantly
change its tenperature.

MR. BESSETTE: No, | agree with that.
W' Il check on that. Fromnmy recollection, it's not
in front of that cold leg, but it's alongside of it.
It's just cold water conming in, it won't see that cold
water. And this is azimuthal variation |ooking down
t he downconer for that same experinent.

MR WALLIS: On the outside wall.

MR. BESSETTE: Kind of in the md-plane of

t he gap.
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MR WALLIS: Wll, then they're in the
gap.

MR. BESSETTE: They're in the gap. And so
on the left is the overall --

MR. WALLIS: But if the plune were on the
wal | and were not very thick, you wouldn't see it at
all?

MR. BESSETTE: | can't imagine a plune
runni ng down the wall all the way down.

MR WALLIS: | don't know what you can
i mgine. |It's dangerous to inmagine.

MR. BESSETTE: Yes. |It's only a two-inch
gap.

MR PONERS: | am shocked.

MR BESSETTE: As you can see, we start
out just at the initial condition, and we end up down,
this experinment runs frominitial condition down to
the final injection tenperature. And on the right-
hand side is a blowup of this from 800 seconds to
1600 seconds.

I'm going to turn to heat-transfer
coefficient. |In the PTS transients, the downconer
heat -transfer node is predonm nantly what | woul d cal
a buoyancy-opposed m xed convection, which neans you

have a heated wall - in this case, you have heated
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wal I's on both sides with a colder fluid running down
t he m ddl e.

Now, RELAP in this situation applies the
maxi mum of Dittus Boelter, which is a turbulent force
convecti on, and Churchill - Chu, which is pre-
convection. And like | say, for lowflow conditions,
| ow-vel ocity conditions, Churchill-Chu gives higher
val ues of heat transfer than Dittus Boelter.

Now, going back to the original |PTS
study, Catton has been very interested in the subject,
and he had a program supported by EPRI back in the
md- to |late-80s, where he ran experinents on this
type of geonetry.

MR SHACK: It's Krillov now. It was
sonmebody el se yesterday.

MR. WALLIS: It was a Pol e yesterday, now
it's a Russian.

MR BESSETTE: Yes, that reflects kind of
what happened. See, when Catton did his work, he
conpared it to Petukhov Krillov, and when we
i npl enented this into RELAP, we used Pet ukhov Yul i nsky
because it's very simlar, except that Yulinsky
extends the correlation down to | ower val ues of
Reynol ds Nunber.

MR. SIEBER: You're nmaking this all up,
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aren't you?

MR. WALLIS: I'mvery puzzled. There's a
friction factor, which you have to cal cul ate sonehow
in this Petukhov correlation. Were does that cone
fronf

MR BESSETTE: The cal cul ation of friction
by RELAP? It's done by RELAP. You' ve exhausted ny
knowl edge at that point as to howit's inplenented.

MR WALLIS: Well, I think what you have
to do is show us sonme data fromreal downconers, show
that these correlations have sonme relationship to
reality.

MR. BESSETTE: Well, certainly. | nean,
| van conpared this to his own data. You know, he -
based on this correlation, he applies a correction
factor for lowflow conditions.

Now, this is a conparison of the base-case
RELAP nodeling with what 'l call Petukhov-Catton
and that red being the base-case RELAP and the green
bei ng Petukhov-Catton. So you can see | picked four
dom nant transients fromthe 12 such cases from
Pal i sades. |'m showi ng here, for hot |eg break, 16-
i nch hot | eg break, our main steamn i ne break. And you
can see that Petukhov-Catton does consistently flow

above RELAP.
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MR. BESSETTE:
you' d expect.
and a stuck-open pressuri
MR, WALLI S
didn't measure heat-trans
MR. BESSETTE:
t hernocoupl es in the wall,

preci se nunbers.

255

Theory versus theory.

Which is, you know, what

And this is four-inch surge-Iline break

zed SRV.
Are you serious that APEX
fer coefficient?

They neasured, they had

but they couldn't get real

MR. WALLIS: But they got sonething.

MR. BESSETTE: They got sonething, and it
| ooked —-

MR VWALLIS: Did it conpare with these, or

was it off-scal e sonmewhere?

MR. BESSETTE: As | recall, they conpared

it against Dittus Boelter, and they got reasonable
results.

MR WALLIS: | think that woul d be useful
evi dence.

MR. BESSETTE: Yes.

MR HSER It mght even turn us into
bel i evers.

MR. BESSETTE: |f the neeting was
tomorrow, | could have dug that out.

MR SIEBER Well, we're here tonorrow.
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MR. WALLIS: Maybe your final report can

conpare these theories with data?

MR. BESSETTE: Yes.

MR. WALLIS: Then we m ght be believers.

MR. BESSETTE: Yes. So you can see the
results are simlar, generally speaking. Petukhov-
Cattonis alittle bit higher and, overall, for the 12
Pal i sades transients, it's about 20 percent higher.

MR WALLIS: So what does this do to the
t hrough-wal | cracki ng?

MR BESSETTE: It's down here. W ran all
the 12 cases, both Pal i sades cases, through FAVOR, and
we came up with a factor of three increase in —

MR. WALLIS: That's between the green and
the red curve, your factor of three?

MR. BESSETTE: Yes.

MR. WALLIS: But they look fairly close.
Vel |, how can that <change the heat-transfer
coefficient by 20 percent and create a factor of three
increase in the CPF?

MR. BESSETTE: Well, I'Il try to show you
t hat .

MR. WALLIS: It looks as if it's inportant
to know the heat-transfer coefficient pretty well.

MR. BESSETTE: Yes. Well, it's not
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negligible, the effects are not negligible. Now, I
have to rem nd you, when | say it's a factor of three
in CPF, that's what | nmean. |It's not a factor of
three in risk. W didn't go as far as to carry this
t hrough the —-

MR WALLIS: Does that nmean that if these
curves were wrong by a nuch bigger anount you m ght
get a factor of ten, say, in CPF?

MR. BESSETTE: It's probably nore likely
they could be less. And we didn't multiply these by
frequency of the transient, so we didn't carry this as
far as to actually know how rmuch the risk numnber
changed.

MR SI EBER: The heat-transfer
coefficient, I would hope, is not a function of what
causes the transient.

MR. BESSETTE: Could you say that again?

MR. SIEBER. Well, the thing you want to
mul ti ply shoul d have nothing to do with heat-transfer
coefficient. You want to multiply it by the frequency
of the transient.

MR. BESSETTE: That's right, yes.

MR. SIEBER | can't inagine the frequency
of the transient effecting the heat transfer.

MR. BESSETTE: No, but the idea is that
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not all these transients have equal frequency. And
this factor of three may cone froma | ow frequency or
alow-—we're only conparing CPFs, and we went pretty
far down, so some of these CPF --

MR. SIEBER: Well, for Palisades, you say
you nultiplied it by the risk-dom nant transients.

MR. BESSETTE: Yes.

MR. SIEBER. Ckay. And if that gave you
a factor of three, your other transients, | don't care
what they do, they're not going to effect that.

MR. BESSETTE: No, what | nean is that you
could have a transient with a CPF of 10 to the m nus
9 that increased a 10 to the mnus 8. It's still a
m ni scul e nunber, but it's now changed by a factor of
ten. So in order to get the risk, you have to sum up
the things that are down here with things that are up
here, you multiply it by the frequency —-

MR. WALLIS: But you say transients,
plural, so |I'massum ng that they change by a factor
of —-

MR BESSETTE: No, this is a total nunber.

MR WALLIS: The risk-dom nant one.

MR BESSETTE: Yes, but not all risk-
dom nant ones are equal .

MR WALLIS: well --
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MR. PONERS: Now, that's a concept | want

to explore a little bit.

MR. BESSETTE: Well, if you | ook at
transients, for exanple, one mght contribute 60
percent of the total, one m ght be 20 percent, one
m ght be one percent. W went down to about a tenth
of one percent here.

MR. PONERS: Well, 20 percent is about the
same nunber in PRA space. One percent, |I'll agree, is
di fferent than 20 percent.

MR. BESSETTE: Yes. At any rate, so this
is an indicator but not exactly a bottomline.

MR. PONERS:. It's not a 20 percent for
heat-transfer coefficient, it's a factor of five
bet ween what they cal culate and what reality is.

MR. BESSETTE: It might be; | don't know.

MR. PONERS: Well, you don't know.

MR. WALLIS: So the 20 percent change in
heat -transfer coefficient is quite easy to get because
you have uncertainty in which correlation to use. You
have this |l everage of a factor of three on the wall.

MR. BESSETTE: Yes.

MR, WALLIS: And it could quite easily be
a factor of 50 percent change or 50 percent error.

MR. BESSETTE: This shows you the effect
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of varying the heat-transfer coefficient, but we --

MR POAERS: It doesn't show it on the
bottom I i ne.

MR. BESSETTE: No, | know. But to give
you an idea how bad can things be, we --

MR. WALLIS: Heat-transfer coefficient.

MR. BESSETTE: This, roughly, corresponds
to sonething | i ke about a one and a hal f-inch break to
about a two and a half-inch break, so it's in the
smal | -break region. On the right, we take the
transient, we take this transient corresponding to
this one here, where the decay constant is 30 m nutes.
And we varied the heat-transfer coefficient, and you
can see here its effect on the delta T between the
wal | and the fluid.

MR VWALLIS: You have no idea how nuch

| everage that has on --

MR. BESSETTE: Yes. And we varied it from

800 up to 10,000, and | recall that RELAP is
predi cting heat-transfer coefficients inthe region of
1700, thereabouts, between 1700 and 3400.

So how far off can | be in terns of heat
transfer? Well, if you go fromthe heat transfer of
1700 to infinite, you would vary this delta T by about

25 degrees Fahrenheit.
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MR WALLIS: Well, what effect does that

have on the backing of the wall?

MR BESSETTE: It would have the sane
ef fect as a 25-degree change in fluid tenperature. M
point is that fluid tenperatures during these
transients is changi ng by about 300 to 400 F, and so
to give you an order of magnitude conpari son between
the inmportance of fluid tenperature —-

MR WALLIS: | don't have the whole
perspective. It may well be that whether you get 300
degrees tenperature difference or 325 nakes a big
difference to thermal shock. | don't know. | think
t hermal shock is kind of acliff-1ike phenomenon where
all of a sudden you've shocked it too much and it's
gone. It may be that that changed, that little bit of
t enperature change nakes a big difference.

MR. BESSETTE: Yes, well, | agree. This
is why, and | think the point I"'mtrying to make is
that you have to consider the total fluid tenperature
change, which gets back to the RELAP cal cul ati on of
downconer fluid tenperature —-

MR. WALLIS: Surely you have sone sort of
i nfluence on the bottomline? | don't think you're
telling us very mnuch.

MR. BESSETTE: You only get that influence
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through a full FAVOR cal cul ati ons.

MR. ERICKSONKIRK: If | could interject,
and | think the point is well taken that we need to do
what bot h of you gentl enen just proposed, but just for
point of information, when you look at the ten
transients that Davis is talking about that are
dom nant for Palisades, the nost dom nant transient is
t he stuck-open pressurizer SRV that re-closes after a
hundred minutes. That contributes, of any of the
transients, the largest tw - the through-wall
cracki ng frequency, and the base-case CPF for that is
6.5 times 10 to the mnus 5. Wen you go with the
nodi fi ed heat transfer coefficient, the CPF actually
goes down to 4.2 tinmes 10 to the mnus 5. Now, in the
interest of providing a --

MR. WALLIS: Wuld you increase the heat
transfer —-

MR ERI CKSONKI RK:  Yes. On that
particular transient, yes. Now, in the interest of
providing a balanced perspective, the next nost
i mportant transient for Palisades is the 16-inch hot-
| eg break. The base-case CPF for that was 4.3 tinmes 10
to the mnus 5. Wen you go to the Catton heat -
transfer coefficient, you go up to 5 tines 10 to the

mnus 4, a factor of ten increase.
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MR. WALLIS: A big change.

MR ERICKSONKIRK: Yes. So | think the
point is very well taken that to see the effect of
t hi s change of heat-transfer coefficient, things need
to be weighted by the initiating event frequenci es and

MR. WALLIS: -- a factor of ten, | wasn't
real ly wrong.

MR. ERI CKSONKI RK:  For that particular
one. I'mstill betting that the factor of three is
right, but we'll do that and get back with you

MR. BESSETTE: But you see these kind of
sensitivities, for exanple in a stuck-open pressuri zer
SRV, it's not, this is kind of a | ong drawn-out
transient. It's not particularly sensitive to age.
In this case, the CPF went down. What it's nost
sensitive to is the re-pressurization.

MR VWALLIS: Well, | think what we need to
do is we need to do exactly what Mark was saying. W
al so need to see what the APEX data | ooks like. |
nmean, if you point a data point onit, you know, where
is it? And you have data from APEX. | don't think
it's good enough to say you didn't think it was very
good and it was only conpared somewhere with Dittus

Boel t er or sonet hi ng.
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MR. BESSETTE: But you have the whole

report. You should have the whole report.

MR WALLIS: |I'mnot going to go —-
MR. BESSETTE: | know what you nmean. |It's
a 100- page report; | know what you're getting at. So

when you |l ook at the effect of this range of heat-
transfer coefficient has on the — now we're getting
closer to what you want to see here. This is the
predictions of K 1C and K 1 from FAVOR on the |eft-
hand side. On the right-hand side is the Kratio. So
you can see a factor of ten change in heat-transfer
coefficient gives you, roughly, this kind of change in
the Kratio.

MR. RANSOM |Is that the same by group,
Pal i sades or --

MR. BESSETTE: Actually, well, this is
this, it's a sinple exponential —-

MR. RANSOM Ch, okay.

MR, POMNERS: | guess | still don't
understand. Earlier, you said it made a 20 percent
change in the heat-transfer coefficient and it caused
a three percent change in the conditional failure
probability. And here you show factors of ten, and
t hese paraneters, they change a little bit. Either

it's very, very sensitive to those paraneters, or
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those aren't the appropriate paraneters.

MR. DENNI NG Well, explain what the val ue
of one neans.

MR. BESSETTE: Yes. So, for exanple, this
transient looks like it just barely gets to one. This
transient, let's say this is at .99. This generates
a zero CPF;, whereas this one up on top, it may
generate a CPF of 10 to the minus 7 or whatever. So
you've got the difference to zero and --

MR. DENNING Well, the crack will start
torun, right? And then it's a question of whether it
arrests or not. So at one, if we reach one, a crack
will start to run.

MR. BESSETTE: A crack could start to run.

MR DENNING Well, isn't it that at one
for the K1C, it will start to run, and then the
guestion is will it arrest or not? O am!| wong?

MR BESSETTE: No, it cannot, a crack
cannot possibly start bel ow one. There's sone
probability that a crack could start greater than one;
but it's a probability, it's not a definite.

MR. WALLIS: Does it depend on the flow
size and things |ike that?

MR. BESSETTE: And so on, yes, all the

distributions. And as you go up, certainly as you go
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up in this ratio, the probability increases. So we
seek for the dom nant transients, Kratios reach two
or three.

MR ERICKSONKIRK: | think this is one of
t hose odd cases where Dr. Wallis and M. Bessette are
both right because there is a cliff, and you're going
fromzero failure probability in the K ratios David
showed as below one to a very small failure
probability, although that's zillions percent above
zero when you go above one. So you're talking about
changes in snmall nunbers, but there is, | nean,
there's a bifurcation. You can't have fracture
t oughness val ues bel owt he m ni nrumval ue, and so t here
is sonething of a cliff there, albeit for small
nunbers once you start falling.

MR WALLIS: But a factor of ten could be
a factor of ten on sonething mniscule?

MR. ERI CKSONKI RK:  That's right.

MR. WALLIS: That's also in the exanple
you gave.

MR ERI CKSONKI RK:  No, we need to do the
wei ghted anal ysis to give you the right perspective.

MR. WALLIS: So you're right, too?

MR. BESSETTE: (ddly enough, yes. So,

basically, you just can't take a factor of three out
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of cont ext.

VR. VWALLIS: That's why it's so

m sl eading. | nmean, presenting all these curves and
say, "Well, look, it looks as if it has a big effect
or alittle effect.” Until you put it in the context

of what it does to the fracture of the vessel, you
give conpletely the wong nmessage.

MR. ERI CKSONKIRK: O else conpare it to
the real world. | mean, you know, if the heat-
transfer coefficient is the heat transfer, you know,
we take whatever it gives us.

MR. WALLIS: No, that's the other nessage.

MR BESSETTE: So | think the basic
conclusions are, is RELAP predicts pressure and
t enperature adequately for the PTS anal ysis.

MR. WALLIS: W haven't conpared it with
any reality here, so how do we know t hat?

MR. BESSETTE: Well, we've conpared it,
|"ve shown you reality in the sense of conparisons
wth —

MR. WALLIS: But, you see, the analysis is
a new geonetry. The only one that you've really tried
to nodel in any way seens to have been Catton.

MR BESSETTE: Yes. But what |'ve shown,

at |least for pressure and tenperature, the relevant
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experiments are integral system tests, and we've
| ooked at a | arge body of integral systemtests, and
we get what | would say is —-

MR VWALLIS: Well, this is al
tenperature. This isn't heat-transfer coefficient.

MR. BESSETTE: No, | said | was talking
about tenperature and pressure.

MR. WALLIS: Onh, okay. So you're talking
about not the wall tenperature, you're talking about
the fluid tenperature.

MR. BESSETTE: Fluid tenperature, yes.
Fluid tenperature. Experinmental data show | arge
thermal stratification in coal esce but nearly uniform
downcomrer tenperature distribution

MR VWALLIS: It's mysterious how it
suddenly m xes so quickly at the cold | eg.

MR. BESSETTE: Well, | wouldn't go as far
as to say nysterious; it's interesting.

MR VWALLIS: 1'Il have to | ook back at the
APEX reports, because in sone of the early APEX
reports, they seemto be plunes that were significant.
In a later report, | couldn't see anything like the
ol d pl unes.

MR. BESSETTE: Well, if you notice, he

doesn't tal k about plunes, but then you | ook at these
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nunbers and then he's tal king about 5 degrees K or
| ess.

MR VALLIS: Well, maybe it was a question
of the scale on the pictures he was show ng.

MR BESSETTE: And in the schenme of
things, the sensitivity of CPF to heat-transfer
coefficient is generally small conpared to such things
as a boundary conditions with the PRA. W're dealing
with ranges of 100 degrees K of boundary conditions
conpared to -- fromthis kind of result, you woul d say
the uncertainty for the heat transfer is sonething
i ke, perhaps, 10 degrees F, 15 degrees F, or
t her eabout s.

MR. SHACK: Now, |'m confused. | thought
a bin had a thernohydraulic history, so it's between
bins? Are we on uber-bins and --

MR. BESSETTE: Well, this, for exanple, is
nmy uber - bin.

MR. SHACK: Ckay, the uber-bin.

MR BESSETTE: This is the uber-bin that
represents what is a small-break LOCA

MR. SHACK: Ckay, so it's within a PRA
uber - bi n?

MR. BESSETTE: Yes.

MR WALLIS: You're satisfied?
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VR BESSETTE: | ' msatisfied we

di scretized, for exanple, the LOCA bins, as well as
could be justified.

MR. SHACK: If there are no nore questions
for Dave, we can nove on to the probabilistic
fraction.

MR PONERS: An exact science.

MR SHACK: It has one constant, 10 to the
m nus 45'" per year.

MR. PONERS: Let ne ask you a question
Dave, since | don't know, especially on nmain steamine
breaks, but | suppose also on any kind of LOCA, you
get substantial vibrations and shocks to the system
Do those have an i npact on your fracture mechanics at
all, or is it just too weak of a phenonenon?

MR. ERI CKSONKI RK:  That's not sonet hing
that's been considered, no. Vibrations causing then
what ?

MR. PONERS: Affecting the probability of
cracking and things |like that.

MR WALLIS: It's not so nuch the
vi bration, but, when you have a |arge-break LOCA,
there's a big bunp to the vessel, in sone cases.

MR ERI CKSONKI RK:  That woul dn't have been

considered in the anal yses we're tal ki ng about. That
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woul d have been considered in the work that Nat han and
his colleagues did in establishing the through-wall
cracking frequency limt because that gets to what
happens after the vessel fails.

MR WALLIS: After the vessel fails?

MR. ERI CKSONKI RK:  Yes, what happens.
Does vessel failure | ead to core damage? Does vessel
failure lead to —-

MR. SHACK: No, but the pressure cones
early. The pressure thunp cones, you know, with al
these little cracks in here, that vessel just --

MR. PONERS. | guess |I'mnot follow ng --

MR. SHACK: This vessel is very robust
until you put a big crack init. You don't put a big
crack into it until very late in this transient, al
t hi ngs consi der ed.

MR POAERS: Plus, the vessel is hot when
t hat occurs.

MR. SHACK: It's hot, it's cracked, you
know, it's very robust at that point until you get
through it.

MR SIEBER Is it that tine again?

MR PONERS: This | understand. This is
true.

MR. ERI CKSONKI RK:  Ckay. This is the
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review of the final conments we got with regards to
probabilistic fracture nechanics. | would, however,
before | get into that, just point out as | did
yesterday that there were a few conments that our
reviewers made that we felt were so significant that
we had to take account of themby nodifyi ng our nodel.

One was that Dr. Schultz pointed out that
we had ignored the effect of pressure-loading on the
crack face in calculating our driving forces, and we
realized that he was, in fact, right and, therefore,
put it in. And, also, based on comments from Dr.
VanWal le, we nodified sone of the details of our
upper - shel f nodel .

But in terms of final coments, and I
apol ogi ze, | thought | took the ani mati on away, here
|"'m summarizing coments nade on probabilistic
fracture mechanics by Dr. Schultz, Dr. VanWalle, and
then Dr. Murley also comented. | put a sumary at
the top, and | will spare you ny recitation of it, but
pretty nmuch all these gentlenen said that, generally,
t hi ngs | ooked pretty good, but they had sonme niggling
details that they wished to go on record as saying
that they thought could either be done better or
shoul d be changed.

The two, the points that Dr. Schultz nade
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was that he didn't feel that we had adequately
denonstrated that the fall distribution that we used
applies to all plants; and, therefore, he reconmended
that, in order to use any rule drawn out of these
results, the licensees should be required to sonmehow
denonstrate the appropriateness of the assunmed flaw
distribution to their vessels.

And Dr. Schultz also commented that he
bel i eved we coul d do a better job at denonstrating our
ability to accurately predict crack initiation, run
arrest, andre-initiation events. And the interchange
on that particular topic between Dr. Schultz and
Ri chard Bass and Clark at Cakridge is preserved in an
appendi x i n NUREG 1680, so that the conmittee nmay read
it and reach their own conclusions. FromDr.
VanWal | e, again, generally nice words regarding the
overall strategy. His renmining issues regarded the
fact that we do not sanple on correlation
uncertainties for the enbrittlenent rel ati onshi ps and
Shar pi e-t o-t oughness conversions. W discussed that
yesterday in the subcommittee. And while Dr. VanWall e
accepted that there aren't any procedures currently
for mathematically representing m xed uncertainties,
he found t hat sonehow unsati sfyi ng.

H's closing recomendations were that
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continued in-service inspection should be used to
substanti ate t he applicability of t he flaw
di stribution that we used in the PAR of interest, that
over time we should be continuing to require
surveillance, in particular surveillance involving
actual fracture toughness tests, not sinply Sharpie
tests, so that, over time, we can nove from
correl ative approaches based on Sharpies and RTNDTs
toward direct approaches using fracture toughness.
And also, he recomended continued and further
val idation of, indeed, both the crack-arrest nodels
and the upper-shel f toughness nodel s.

MR WALLIS: | think we Iike that second
bull et there.

MR. ERICKSONKIRK: So do I. It should
keep nme in business for a while. That's why | put it
up. FromDr. Mirley —-

MR. SHACK: Just out of curiosity, if we
ever built a new reactor, would we take that into

account when we started a new surveillance progranf

MR ERICKSONKIRK: |'mnot sure if we
would. | think it would be a good idea, and | know
that, indeed, sone of the |licensees, as they've put
capsules into their vessels 1looking at |icense

extension, they've intentionally put in pre-crack
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sanples. So at least the licensees are | ooking
forward to the future.

Agai n, generally, good comments from Dr.
Murley. He did, however, point out that he had sone
resi dual issues and concerns, but he didn't think that
they'd seriously challenge the general validity of
what we'd done. Those remaining i ssues -- and, again,
" m focusing here just on the PFM

In his wite-up, it was clear that there
were sone things that we hadn't expl ai ned well enough
or clearly enough for him to understand, so we're
iterating with himon that to try to make sure that
doesn't happen again. And when does that not happen?
And then, also, he nade a conment regarding the need
for nore thorough di scussion of what he call ed, and
think appropriately so, the residual uncertainties,
both conservative and non-conservative in our
analysis. And that was ny closing slide at the
begi nni ng of this presentation, so we t hought that was
a very good suggestion that we took on board.

He again, and this is a consistent thene
fromall three of the fracture or fracture-oriented
reviewers, questioned the applicability of the flaw
di stribution, however admitted that we're kind of in

a bind because we're wusing all and the best
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i nformation that we have. So, again, his conment had
to do with sone sort of adm nistrative procedure using
continued in-service inspection to continue to check
the situation in the sanme vein that we use
surveillance to continue to check the validity of our
enbrittl enment correl ations.

And that was it. Any questions?

MR. RANSOM Aren't thermal sleeves used
in sonme of the nozzles on the vessels to reduce
t hermal - -

MR. ERI CKSONKI RK: | don't know.

MR HSER | don't think the inlet
nozzl es upper-head on CRDMs, things |like that, they're
used in those cases.

MR. WALLIS: There are shields in these
downconers, aren't there, in sonme reactors? Therma
shields, cylindrical. Does that nmake a difference to
anything here, or do we have to start from scratch
when we're dealing with then? The effect of hydraulic
di aneters change the m xing in the downconer.

MR. BESSETTE: Well, sone plants, |
bel i eve, had thermal shields, Palisades for exanple,
but they took theirs out.

MR. WALLIS: They took them out?

MR. BESSETTE: Yes, Palisades took it out,
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MR WALLI S
MR. BESSETTE: |
no plants with therm

CHAI RVAN BONACA

| think so.
MR, WALLI S:
CHAI RVAN BONACA
MR. ERI CKSONKI RK
guestions, back to you,

CHAI RVAN BONACA

for having controlled —

t hought they al
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There aren't anynore there?
can't say that there are

shields left.

There are sone still.

cane out.
You may be right.

If there are no further

M . Chai r man.

You shoul d be commended

MR. WALLIS: | have other questions.

CHAI RVAN BONACA: Al l right, go ahead.

MR, WALLIS: Wy out in this transient is
a |l arge break. The downconer is full of water all the
tinme, isit?

MR. BESSETTE: Yes. The downconer
refills, well, within about 40 seconds or so.

MR WALLIS: Well, is there sone part of
your transient where the downcomer is not full of
wat er ?

MR. BESSETTE: Yes, during a bl ow down.

MR. WALLIS: At the very beginning.

MR BESSETTE: Yes.

The first, well,
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withinthe first 30 seconds. Yes, the bl owdown takes
about 30 seconds. During that tine, the downcomner is
nostly enpty.

MR WALLIS: Right.

MR. BESSETTE: And then it refills very
qui ckly, within —

MR VWALLIS: But it's refilling with
really cold water.

MR. BESSETTE: Yes.

MR WALLIS: It has nothing to mx wth.

MR. BESSETTE: Well, yes, there is.
Actually, it mxes with the steamthat's still com ng
out through the —-

MR.  WALLIS: You have to get your
condensati on nodel right.

MR BESSETTE: That's correct.

MR. WALLIS: Do you do that?

MR BESSETTE: That's one of the
assessnent cases we ran, those UPTF test six to | ook
at condensation, and we got pretty good results.

MR WALLIS: Ckay. So that's all been
t aken care of ?

MR. BESSETTE: Yes.

MR. DENNING Well, we know in that regine

that things are just terribly chaotic and just grossly
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chaoti c.

MR. SIEBER. Get a big water healer.

MR. BESSETTE: Yes, that's very right. It
enpties within the first 30 seconds, and then it
refills within another 10 seconds or so, 20 seconds.

MR. WALLIS: And the grossly chaotic would
make it, nore or less, equilibrium thernodynam c, so
it's a saturation tenperature.

MR. BESSETTE: Well, you're injection
you're pretty nuch --

MR. WALLIS: Chaotic would give you an
enor nous heat-transfer coefficient. The wall nust be
pretty well above the water tenperature during this
chaotic period. | just don't knowif that matters.
| mean, if you've only shocked the wall during that
very early part of the transient, is this sonething
which is being mssed by all this anal ysis?

MR. BESSETTE: Well, you might initiate
some cracks, but you're not going to propagate them
because nost of the wall is hot.

MR. DENNING Well, just thinking |arge

LOCA here, where there's no pressure? | nean, that's,
you know, that's ny experience, |large LOCA no
pressure.

MR WALLIS: So what matters is the
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thermal shock, just the thermal effects. You're

tal ki ng about plumes and all this stuff, thisis late
in the transient, when everything is full of water.
| just want to nmake sure that you covered the effects
during the large LOCA and this is not full of water.

MR. BESSETTE: | thought about that, and
| think we're okay.

MR WALLIS: If RELAP has done it all --

MR. BESSETTE: Well, I'mnot saying it's
perfect, but we thought about condensation during
t hese EC i njections.

MR. WALLIS: This goes into the analysis
t hen properly?

MR. BESSETTE: Sure.

MR WALLIS: FAVOR does all this stuff at
the right tinme?

MR. BESSETTE: Well, you know, we only
carried our break spectrumup to 22 inches, which is
pretty large but not all the way. But | don't think
we get any further change beyond 22 inches.

MR. WALLIS: So your answer is that your
anal ysis and the FAVOR code properly nodels the part
of the transient where the analysis is full of sone
kind of chaotic mxture, which mght be quite col d?

At the begi nning of the transient, beforeit's full of
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wat er .

MR BESSETTE: Well, we've |ooked at —-

MR WALLIS: In a large break situation

MR. BESSETTE: Yes. |In other respects,
we' ve | ooked at downconer tenperatures during |arge
break LOCAs, and you get a trenendous anount of
condensati on during the ECC injection.

MR. WALLIS: Wsat's the period of your -
fromthe slides your heat-transfer coefficient is off
scale pretty well.

MR. BESSETTE: In fact, what you tend to
end up with, rather than a sub-cool ed downconer, is a
saturated downconer that has boiling fromthe vesse

MR WALLIS: | just want to nake sure it's
properly taken care of in the whole analysis and the
PTS part of it.

MR BESSETTE: Yes. But at any rate, you
tend to end up with boiling in the dowcone rather —-

MR, WALLIS: | just want to nmake sure it
was taken care of because you're not giving ne great
assurance. |I'mnot quite sure. Anyway, bear that in
m nd.

CHAI RVAN BONACA:  When will we have a

final report?
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VR BESSETTE: You nean on this

suppl ement al t hernmohydraulics report?

CHAI RVAN BONACA:  Well, | was talking
about everything.

MR. SHACK: Yes, the final reports. |
think we now have copies, at least drafts, of
everything except the thernmohydraulics; is that
correct?

MR ERI CKSONKI RK:  Yes, that's correct.
The drafts that you have will be changed only insofar
as tech editing, you know, response to conmments that
have been made here. | nmean, we're not anticipating
maj or technical changes to those.

MR WALLIS: In what sense do we have
t hen? Because | think before we canme here we didn't
have them al |

MR. SHACK: Well, they're waiting for you
in your mail.

MR. WALLIS: Wat are they? Sonething
like this inmy mail, or is it --

MR. SHACK: They're PDF files, so, you
know, they're only that big.

MR. WALLIS: So they're waiting for ne in
nmy mail.

MR. ERI CKSONKI RK:  But did you get, were
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you inquiring as to when the mssing report is going
to be avail abl e?

CHAI RVAN BONACA:  Well, | think we would
not wite a letter because we don't have the report.
So | was trying to understand when you woul d cone up
again for us to be able to conmment in writing.

MR SHACK: | think that's the plan is
that we would Ii ke to have the final reports before we
wite a letter.

MR. ERI CKSONKI RK:  Yes.

MR. H SER. Just for the big picture, our
expectation is that we will publish the reports that
you had been provided with, including the two that got

| ost in the ether sonewhere sonetine in the January —

February timeframe. So the one report will be the one
mssing link, if youwll, inthat chain that provides
t he basi s.

MR ERI CKSONKI RK: | should have that to

you by the end of this nonth.

CHAI RVAN BONACA:  Make a deci si on whet her
or not we need anot her update or not.

MR. SHACK: | think we may want to have a
presentation on the thernohydraulics again after we've
had a chance to review the report. | don't think we

want to go through everything el se.
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CHAI RVAN BONACA: | agree with that. Al
right. GCkay. | think we have an idea. Thank you
Any further comments on this? |If not, | think we,
first of all, we can get off the record now for the

rest of the day.
(Whereupon, the foregoing matter was

concluded at 3:29 p.m)
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