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P-ROCEEDI-NGS
8:27 a.m

CHAI RMVAN WALLIS: Good norning. The
neeting will nowcone to order. This is the first day
of the 520'"" neeting of the Advisory Conmittee on
React or Saf eguar ds.

During today's nmeeting the Commttee will
consider the following, draft NUREG on Expert
Elicitation on Large-Break LOCA Frequenci es, proposed
rul e-maki ng package for risk informng 10 CFR 50. 46
draft safety evaluation report related to North Anna
early site permt application, technical basis for
potential revision of the pressurized thermal shock
screening criteria in the PTS rule, and the
preparation of ACRS reports.

Sever al of these are particularly
significant itenms. And | think we're going to be
quite busy. This neeting is being conducted in
accordance with the provisions of the Federal Advisory
Commi ttee Act.

Dr. John Larkins i s the desi gnat ed Feder al
Oficial for the initial portion of the neeting. W
have received no witten comments fromnmenbers of the
public regardi ng today's sessions.

W have received requests from M.
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Pietrangelo, NEI, and M. Harrison, Wstinghouse
Owmers Goup for time to make oral statenents
regarding risk informng 10 CFR 50. 46

Atranscript of portions of the neetingis
being kept. And it is requested that the speakers use
one of the m crophones, identify thensel ves, and speak
with sufficient clarity and vol ume so that they can be
readily heard.

Bef ore we get started there are sone itens
of current interest. |In the handout of itens of
interest you'll note that there's an SRMthat states
that the ACRS or ACNWshoul d continue to revi ew nmaj or
research projects addressing nucl ear safety issues.

So we continue to do that with an SRM
And there's also, you'll note, a coupl e of
presentations by Commi ssioner Merrifield in here.
Now, you probably know that Mag Weston, who has been
with the ACRS staff for five years, is retiring on
April the 1°.

And, on behalf of the Commttee, 1'd |ike
to thank her for her outstanding technical support of
the Committee in review ng several technical issues,
i ncl udi ng react or vessel penetration cracking, reactor
vessel head degradation, reactor oversight process,

the mtigating systens perfornmance i ndex program and
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construction authorization requests for the MOX fuel
fabrication facility.

She was al so responsi bl e for coordinating
the preparation of the ACR s action plan and the
subsequent revision. | note that she also did several
ot her things not |isted here.

Thank you Mag, and good | uck in your
future endeavors. Also, | believe you all know that
this is the last neeting of the ACRS that Peter Ford
will attend as a nenber.

|'"d like to express our appreciation of
his contributions to the Cormittee and our pleasure
having him as coll eague. Thank you Peter. Now we
will proceed with the neeting.

And the firs item Draft NUREG on Expert
Elicitation on Large-Break LOCA Frequencies, I'll ask
Pr of essor Apoltol akis to take us through that, pl ease.

MEMBER APOSTOLAKIS: Thank you M.

Chai rman. The purpose of our neeting today is to
review the revised draft NUREG report on estimting
LOCA frequencies through the expert opi ni on
elicitation process.

And, of course, this report was devel oped
i n support of the risk-informed revision to energency

core cool ant systemrequirenments 50.46. W issued --
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we reviewed the version dated Novenber 4'", 2004 of
t he report.
And we issued a letter in Decenber,

Decermber 10'" of last year. W received an EDO

response on February 4'". There were four, | would
say, mmjor -- although they're not all of the sane
significance -- issues that we raised in our report of

Decenber 10'".

The first one had to do wth our
expl anation of what the objective of the expert
opinion elicitation was, what -- we saw the word
genetic frequency a lot, and, in particular, whether
plant-to-plant variability was considered in the
esti mates.

The second comment in our report had to do
wi th whether all the experts understood the questions
that were posed to them And there appear to be sone
confusion fromsonme of the experts that were present
in our deliberations here regarding the flow rate.

The third one appears to still be a point
of di sagreenent between the authors of the report and
at | east sonme nenbers of the Cormittee. And it has to
do with the averaging nethod -- the nmethod that is
used to average the individual menber opinions and

esti nat es.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

9

And t he fi nal conment, the fourth coment,
had to do with our request that the authors of the
report state clearly, if they could, that the
distribution they developed, based on all the
sensitivity studies they did, that that distribution
of the frequency of LOCAs represented the expert
comunity's views and not just that annex.

Because, t hi s Agency makes deci si ons based
on the state of the art, not on what six peopl e think,
even though these six people mnmight think very
prom nent .

| was | ooking again at the revised draft
rule -- this norning infact. And it seens to ne that
even t hough we nmay di sagree on several things that the
report does, the overall contribution to the revision
of 50.46 is good in the sense that the proposed
transition break size in the revised rule is greater
than the sizes that correspond to 10 to the m nus five
frequency that you get in the report independently of
what met hod you use.

In other words, what the Staff is going
with is the conservative estimate of TBS. So, on the
one had, we m ght say there is a positive contribution
of the report in the sense that now we know that, no

matt er how one process the information fromthe

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

10

experts, the regulatory staff is proposing a break
size that is higher.

So that's good to know. On the other
hand, given that this report mght be used in the
future by ot her peopl e and so on, one woul d have to be
nore careful about the nethods that are used and what
i s proposed.

So, the disagreenents then have to be
resolved. So, with these happy notes and
observations, I'd like to turn the neeting over the
Staff.

And | understand Dr. Alan Hi ser wants to
make a few comments first, please.

DR. H SER. Good norning, Dr. Apostolakis
and Commttee nmenbers. M nanme is Alan Hiser. |'m
the Chief of the Conponent Integrity Section of the
Ofice of Research

As you described, we are here to discuss
our revised draft NUREG | guess what | would note is
that this would be, over the |last twelve nonths, our
sixth briefing of either sub-conmttee or the ful
conmi ttee.

This report has been reviewed by ACRS.
W' ve had two external peer reviewers, NRC interna

peer review. W are here today to discuss two parts
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of the NUREG

One are the changes that we' ve made since
the Cormittee last reviewed the report and also to
di scuss our responses to the ACRS |letter. At the end
of our presentation we'll be seeking to rel ease the
NUREG for public comment.

And we'll request a letter fromACRS to
that effect. Wth that, we ook forward to a
constructive dialogue this nmorning. And I'Il turn it
over to Rob

MR. TREGONI NG Thanks Al an. Good norni ng
audi ence and Dr. Apostol akis and the rest of the ACRS.
| wanted to thank you for providing us the opportunity
to conme in front of you today and, further,
additional ly di scuss sone of the, 1'll say, renaining
i ssues that we may have to try to resolve prior to,
hopefully, our release of this docunment for public
conment .

|"mjust repeating the objectives | think
CGeorge and Alan really summarized pretty well. But
the objectives of this presentation, one, as Dr.
Apost ol aki s nenti oned, you have reviewed a prelim nary
version of the draft that was dated Novenber of ' 04.

W want to wal k you t hrough what t he maj or

changes in this | atest version is so that when you do
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your subsequent review this hopefully will allow you
just to focus on pertinent areas.

So, the first thing we want to do is just
very systematically wal k you t hrough what' s different,
the major things that are different. And then
probably the nore neteor portion of the talk is going
to be the discussion of the ACRS comments that we
received in your |letter dated December 10'", and then
our subsequent response to those comments in the
letter as Dr. Apostol akis nmentioned, dated February
4'",

And, as Dr. Hiser nentioned, we are here.
And the ulti mate objective is to hopefully we can cone
to a successful resolution of these differences or at
| east an agreenent on the best path forward so t hat we
can nove forward with releasing this docunent for
publ i c conment.

| think Dr. Hi ser nentioned this, that
we' ve been in front of ACRS nunerous times throughout
the elicitation process. It has been our goal to keep
ACRS fully inforned as we -- not only as we devel op
the process, but as we started to work through it.

So, this is just a continuing dial ogue
that we've tried to maintain with ACRS t hr oughout the

whol e process. And, because of that, we're really
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just, you know, don't want to revisit old ground here.

| think we've discussed a | ot of these
issues fairly extensively. And we just want to focus
on -- |'lIl say there's really only a few areas of
di sagreenent that we have right now

Now, since we were last in here, you see
about the bottomof the slide, | just wanted to
i ndi cate what we've done with respect to the program
and what ni | estones we' ve conpl et ed si nce we were | ast
in here in Decemnber.

W have conpl eted the draft NUREG t hat we
supplied to you for review prior to this nmneeting.
And, in this draft NUREG we incorporated revisions in
an attenpt to address comments that we received in the
Decenber 10'" letter from ACRS.

And we submitted that revised draft NUREG
for both NRRand ACRS. | just want to -- I'mgoing to
nmention the comments that we got in the letter up
front.

And then |' mgoing to wal k you t hrough t he
maj or changes. And the reason for nentioning these up
front is, when we | ook at the changes, we'll say this
change was to address ACR comrent whatever.

So | just wanted to enunerate what those

comments were. Again, Dr. Apostol akis stated these
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comments already. But | just want to nmake sure that
we're clear what we're tal king about today.

The first comrent was that the report
shoul d i ncl ude a better expl anation of what a generic
frequency value for the plants neans, and to what
extent plant-to-plant variability affected the
results.

The second comment in the letter was that
t he report shoul d state cl early what the understandi ng
of the experts was when t hey answered questi ons about
LOCA si ze categori es.

The third comment was this practice and
the practice that was being discussed is geonetric
averaging as it varies with the nethods enployed in
references five through seven.

And t hose references are NUREG 11. 50, the
EPRI docunent on the seismic PRA the hazard
determ nation, and then also a conpani on report that
t al ks about expert elicitation procedures with respect
to the seismc hazard curve anal ysis.

So, the practice is at odds with those
references. And all of those references used an
arithnmetic type averaging nethod to construct
probability distributions of expert opinion.

And then the fourth coment was that the
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final distribution reported in the executive sunmary
shoul d be the conposite distribution that the anal yst
-- and by anal ysts they nmean authors of the report --
based on the sensitivity anal yses, believe represents
the expert comunity's current state of know edge
regardi ng LOCA frequenci es.

So, these were the four coments. And,
agai n, Dr. Apostol aki s has al ready i ndi cat ed what t hey
are, has already summari zed these. So, the next few
slides will just wal k you through what changes we've
had.

And this first slidereally deals with the
areas that we have really mninmal changes. The first
bullets up there just is -- you know, this is probably
a nui sance point.

But we've re-lettered all the sections.
So we had executive summary previously lettered as
section A, Well, that's up front now. So then al
t he sections go up one.

| f you were conparing section H
previously, which was quantitative results, that's
section G now. So we apol ogize for that nuisance.
And hopefully it hasn't caused t oo nuch consternati on.

| just wanted to nake that clear. Most of

the sections in the report we -- you know, between t he
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11/04 draft and the draft that you've recently
received, there's really no changes.

O | would categorize them as mnor
editorial type changes. And that includes the
background section, the objective and scope section,
the base stage results section, the qualitative
results and di scussion section, and then the section
where we tal k about ongoi ng work.

So those chapters of the draft NUREG are
essentially unchanged. Now, section C, which is the
section on elicitation approach, we did go back in and
add sone clarification specifically to address the
second comment whi ch was, you know, under st andi ng t hat
the experts were -- what were they providing answers
to with respect to break sizes.

So, we added sone discussion, and
specifically in section C7, which deals with the
devel opnent of the flowrate correl ati ons and how t hey
were used within the elicitation.

So, when you review that section, you
should -- | nmean, this should be clear. And that new
| anguage is in there to nake sure it's very cl ear how
the elicitation was structured.

Now, | at er one, we're goi ng to

specifically address the ACRS coments. And |I'll go
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i nto what exact | anguage we use. Right now |I'm just
trying to provide an overvi ew.

CHAI RMAN WALLIS: This flow rate thing
al ways seened to nme backwards. These are experts in
pi pe rupture, aren't they? And the question they're
going to ask is will this pipe break?

They're not going to ask, will | get
10,000 gallons per mnute. That means nothing to
t hem

MR. TREGONING O course.

CHAl RMAN WALLIS: So it seens very strange
to define the problem in terms of flow rate. The
problemis in ternms of -- should be defined in terns
of will a pipe break, howw Il it break, and what ki nd
of a hole are you going to get when it does break?

MR. TREGONING Right. And when we define
the LOCA categories, realizing there's a |ot of
hi storical context involved in how LOCA categories
have been defi ned.

They' ve been historically defined on a
flow rate basis because the flow rate distinction is
nore i nportant because it has inplications in terns of
what system performance is required.

You know, are you going to need HPI'S, LPIS

punps? You know, what the systemresponse is going to
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be. So, when we define the elicitation category, we
stuck with those historical definitions, expanded t hem
somewhat so that we could nore definitively eval uate
| arge break LOCAs, |I'Il say, with a finer -- a |l arger
anount of categories.

But we certainly realize that the experts
that we had, they are experts in degradation
nmechani sms.  There were no plant systens expertise
with respect to thermal hydraulic response for
mtigating breaks.

So that's why we needed to devel op the
correlations and rel ate those categories to effective
break sizes that the experts then took and used in
their elicitation.

CHAI RVAN WALLI'S: And then the peculiar
thing --

MR TREGONING But we did want to tie
t hem back to those historical definitions.

CHAI RVAN WALLI'S:  You converted themto
si ngl e-ended breaks, as if the pipe is going to break
and only have one end. It seens, again, a very odd
thing to do.

MR. TREGONING No, it's not.

CHAl RVAN WALLI'S:  Most - -

MR. TREGONING It's not a single-ended
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break. It's, again, the way the correl ati ons were
developed is the initial definitions were based on
flow rate.

W related the flowrate to pipe to break
areas. And then all we did is we took those areas and
cal cul ated and effective break dianeter.

CHAI RMAN WALLIS: For a single --

MR. TREGONI NG Assum ng that those areas
are --

CHAI RMAN WALLIS: For a single --

MR TREGONING It's an effective break
hol e.

CHAI RVMAN WALLIS: One hol e?

MR. TREGONING One hol e.

MEMBER APOSTCLAKI'S: Yes, in fact -- are
you com ng back to it?

MR, TREGONI NG  Yes.

MEMBER APOSTCLAKI'S:  To this issue |later?

MR. TREGONING Yes, I'Il talk exactly
about the | anguage we use.

MEMBER APOSTOLAKI S: Because |, in the EDO
response of February 4'", we | suspect you guys have
something to do with, there is a sentence that is not
clear to ne.

Thus the LOCA frequency associated with
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each LOCA size category relates to the cumul ative
frequency of a single-ended break of the site's size,
and all larger breaks, including double-ended breaks
of that size and | arger pipe.

| "' m havi ng a probl em understanding this.

What does that nean?

MR. TREGONING Well, again, realizing how

the categories were defined in the elicitation, we
wer e asking for frequency contributions for that size
and height. So, the frequency --

MEMBER APCSTCOLAKI S: | ndependently of
whether it's double break or -- it's just a size.

MR TREGONING It's a size

MEMBER APCSTCOLAKIS: It's a size, okay.

MR TREGONING It's a size. So, if you
| ook, let's say, you know, category 3, which was a
flowrate of 5,000 GPMs - -

MEMBER APOSTOLAKI S:  Ri ght.

MR. TREGONING W're |ooking for -- and
it's greater than 5,000 GPM flows. So we're --
think we, for PWRs, that ended up being a three to
four inch break size.

So, we're | ooki ng for frequency
contributions for breaks of that effective dianeter

and higher. So that's what's nmeant by that statenent,
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that it incorporates not only -- so, if you had a
react or.

Let's go to the biggest category, category
6, which is essentially -- to get to the biggest
category you need to have sone failure in the main
recircul ati on piping.

Ckay, so when you go to category 6, that
woul d i ncorporate not only, I'll say, a single hole --
let me put it that way -- a single hole in the reactor
pi ping, but it would also incorporate a doubl e ended
guillotine break as well. So that's what was neant.

MEMBER APOSTCLAKIS: O smaller size?

MR TREGONING O a larger size. Wll --

MEMBER APCSTCLAKIS: Oh, a larger size?

MR, TREGONI NG  Yes.

VI CE CHAI RVAN SHACK: That's a cumul ative
distribution rather than a density distribution.

MR. TREGONI NG Right.

MEMBER APOSTOLAKIS: But, if all pipes
broke with two ends, and you said -- used your nethod,
it seens to ne you' d always be displacing the
coordinates by a factor of two in terms of size
because you woul dn't have a singl e-ended break.

So your singl e-ended break area woul d have

nothing there. 1t would have bigger things, which the
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first point would be twice as big. But that would be
plotted as if it were the single-ended break.

So all the points would be displaced by
this factor of two when your --

MR. TREGONING |'m having troubl e seeing
that. Because, if you had -- | ook, the type of break
-- if you truly had a doubl e-ended guillotine break,
you know, depending on the system that would -- you
could get dramatically different --

MEMBER APOSTOLAKI S:  Suppose that you have
5,000 gallons and that corresponds to a five inch
pi pe, one end broke. And they asked the question,
what's the frequency of pipe breaks of that size or
bi gger ?

That's your question. Well, suppose that
when five i nch pi pes break they only break with doubl e
ends. Then there's no point of five inch. The first
point is at twice that. WlIl, you could plot it as if

MR TREGONING  You coul d have --

MEMBER APOSTOLAKIS:  -- it were the single
end. You see what | nean?

MR. TREGONING Right. You could have --
you could potential -- and this is a George question.

You could potentially have smaller pipes that --
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MEMBER APOSTCOLAKI S: Had two ends.

MR. TREGONING That had doubl e ended
breaks that would be --

MEMBER APOSTOLAKIS:  So you m ght have
sonme real points as well.

MR. TREGONING As wel .

VI CE CHAI RMAN SHACK: O you coul d have a
| arge crack in a larger dianeter pipe.

MR TREGONING That's right. So it
i ncl udes partial breaks as well.

MEMBER APOSTOLAKI S: | understand that.
It's just that, this isn't how you do this. This
isn't independent of the way in which pipes actual
br eak.

And the way i n which pipes actually break
has a potentiality to nove things around a bit.

MR. TREGONING Yes. No, that's exactly
right.

MEMBER BONACA: | think it's the way that
the break is selected in the rule that gives that
sense, that you're bounding -- you'rereally -- you're
taking, for exanple, the |argest pipe attached, so,
for exanple the -- and so, it gives you the sense that
you have a double ended, but in reality, that's not

t he case.
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MEMBER APOSTOLAKIS: They do say in the
revised rule that they consider the |argest pipe
attached, which is fromthe pressurizer, right? They
say they consider only one side.

MEMBER BONACA: They consider only one
si de?

MEMBER APOSTCLAKI'S: One side. Because
that's what matters fromthe hot --

MR BISHOP: Excuse ne, this is Bruce
Bi shop from Westinghouse. | was a nenber of expert
panel. And | just want to reinforce sonething that
Dr. Shack just said to contradict an inpression that
was stated earlier.

And that was the probabilities of having
doubl e ended break are very, very small for all pipe
sizes, except the very small pipe sizes due to,
typically, vibration of socket welds.

The probability primarily cone fromsnal
slits in bigger pipes. And those are nuch nore
probable. Again, they are very small. But they are
still much nore probabl e than a doubl e ended break.

And, at |east for the PFM team nenbers,
and we shared our results, okay, with the other teans
also. And there is no database -- in the database

there are no doubl e ended breaks.
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kay, there are lots of |eaks. So, even
t he people that were, you know, the experts on the
dat abase, had to make sone transition fromleaks, the
probabilities of having | eaks, or big | eaks, to
br eaks.

Again, | think that point 1is very
inmportant. A primary contributor is the snall slits
much | ess than -- again, to get -- maybe |i ke you were
tal king about a 5,000 GPM | eak rate.

I n areactor cool ant systempi pi ng you nmay
only need a flaw that's ten percent of the
circunference to give you that flowrate. And the
probability of having that flaw is nuch larger than
havi ng a doubl e ended break, even of a six inch pipe
or sonething like that.

The other point is that one of the things
that the expert panel was asked to take out to
consi der is how many pi pes of a given size contribute
to that overall |eak rate because that also factors
into that cumul ative that Rob was tal king about.

It's not just one pipe. You may have
multiple pipes that could break. And so, the
probabilities have to add up. And so, you have to
start excluding certain pipe sizes as you go up in

si ze.
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And | think a nunber of us, that's where

the double break sort of got -- that's the way you
coul d exclude a pipe size. |f physically the |eak
rate was greater than that of a doubl e ended break
then you didn't have to consider that pipe size as
being a contri butor.

You coul d excl ude that fromthe cunul ati ve
nunbers you had to add up. Now, that's a | ot of
things to keep in your mnd. But those were just sone
of the considerations that | know were di scussed with
all the panel nenbers.

Now, | can't say that everybody agreed
with that. But at |least we all discussed that
toget her and tal ked about that. So | think we were
all sort of aware of that.

CHAI RVAN WALLI' S:  That was very hel pful to
nme, thank you

MR. TREGONI NG  Thank you Bruce. So, this
next slide deals with -- we're starting to deal with
the sections that we have nore substantive changes
since the Novenber '04 draft report.

This slide deals with section E.  And that
section deals with the analysis of the elicitation
responses. W really had two types of changes that we

have here.
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The 11/ 04 draft, we had sone
i nconsi stenci es between the description in section E
and the 11/ 04 docunent and what was actually done and
presented in the quantitative results section.

So, it was just -- we had sone
i nconsi stencies that we have to fix. And that's
represented by these first changes nade i n these first
three sections, sections E34, E341, E341, on sunm ng
di stributions, cal culati ng nmeans, and the cal cul ati on
of the variance and percentiles that we subsequently
present in the quantitative results section, section
G

We also added sone new sections which
describe either additional or nodified sensitivity
anal yses that we al so have the result of in section G

And those sections which were either
nodi fied or added include sections on the nean
determ nation, correlation structure, the aggregation
paraneters, and the m xture di stribution aggregation.

Again, we're not -- we hadn't planned to
go over the changes today. Sone of them are
relatively mnor. Sone of themare nore substantive.

But, I just wanted to alert you as you do
your review what sections possibly to focus on.

Section G the quantitative results section, as |
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nmenti oned previously, the results that we provi ded you
in 11/04 did previously reflect the current analysis
nmet hodol ogy.

So, there's no change in the results that
we presented between 11/04 and the draft NUREG t hat
you've got in front of you now W did, in keeping
with sections that were added or nodified in section
Etoreflect either additional or nodified sensitivity
anal ysis, we have corollary sections in section Gthat
we' ve either added or nodified on nmean determ nation
correl ation structure, m xture di stribution
aggregation, and a new section on sunmary results.

W al so added a new section, the summary
results section. And this was in response to ACRS
corment 4 to provide a recomendation as to what we
t hought, 1'1l say, the best encapsul ation of the
elicitation results were

W' ve added a section called summary
results, which are based on the overconfidence
adj ustment using the error factor schene, however,
aggregated currently with t he geonmetri c nmean appr oach.

So, | knowwe're at odds with you on that.
And, again, our opinion is those are the best or the
i mproved group LOCA frequency estimtes. W also

hi ghlighted these summary results in the executive

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

29

sunmary.

Those are the results that we use in the
new report. And all the conparisons with historical
results that we nake in section Gare with respect to
t hose sunmary results.

So, there's consistency at |east there
bet ween what's in the executive summary, conparisons
with historical results, and then this sunmary results
section that's in section G

MEMBER APOSTCLAKIS: So the baseline
results do not have any adj ustnent for overconfidence
or anything? And you are not reporting themin the
executive sunmary?

(No verbal response.)

MEMBER APOSTOLAKI S: Ckay. What you
report there is what you believe after the whol e thing
is the current distribution of the frequency.

MR. TREGONING That's exactly correct.
And | should have made that point. So |I'mglad that
you made if for nme.

VEMBER APCSTOLAKI S:  And t he
overconfidence adjustnment has to do only with the
| oner part of the distributions, right?

MR. TREGONING Well, again, just to

refresh your nenory on how we did those -- how we did
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that adjustnment, we |ooked at all the error factors
associated with each category that we were trying to
get quantitative results for.

And we cal cul ated -- so we had, |et's say,
eight or nine experts that weighed in on a given
guestion. W determ ned the nmean error factor from
t hose ei ght or nine experts.

And then experts which were below the
nmean, we adjusted their error factor only, not their
m ddl e response, but their error factor.

MEMBER APOCSTCOLAKI S:  And you brought them
up to the nean.

MR- TREGONING W increased their
uncertainty. W brought it up to the nean.

MEMBER APOSTOLAKI S:  Ckay.

MR TREGONI NG But those that were above
the nean, we just left themthere. W didn't correct
t hem down.

MEMBER APOSTOLAKIS: Right. And the
reason was that you felt that the guys with the | ower
error factor were overconfident?

MR TREGONING Yes. Based on -- and Lee
may want to weigh in here. But, based on a |ot of
elicitationwrk, overconfidence adjustnent is a well -

known phenonenon.
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And, as | nentioned earlier, we have
initially planned on doi ng sone sort of correction for
everybody on overconfidence. Wen we started to | ook
at some of the uncertainty regions that we had for
sonme experts, it becane clear to us that they may not
have actually been overconfi dent.

In sonme ways, many of them could have
actual ly been under-confident. But, we didn't decide
to correct back that way.

MEMBER APCSTCLAKI S: Do you renenber how
many experts were overconfident? | nean, according to
this.

MR. TREGONING Well, by definition, |

nmean, if you had ei ght experts and you cal cul at ed nean

MEMBER APOSTOLAKI S:  Because you went with
the --

MR. TREGONI NG You'd have four that you'd
correct with, approximtely four.

MEMBER APOCSTOLAKI S: Do you renenber what
their affiliation was?

MR. TREGONING There was no --

(Laughter.)

MR. TREGONI NG  You know, | don't think it

asks this question. | did ask this question quite
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often. Did we notice any, |'ll say, organizational
effect on either the nean results or the uncertainty
results?

And | will say usually no. [If | |ooked at
all the experts, there was no systematic differences
bet ween organi zations. The only thing | will say is
with respect to the uncertainty anal ysis.

Ther e was probably a weak correl ati on t hat
the industry participants probably tended to be a
little nore confident than sonme of the rest. But,
it's a very weak correl ation.

| wouldn't read too nuch into that
coment .

MEMBER APOSTOLAKIS: Confident in the
sense that they are giving you --

MR TREGONING That they --

MEMBER  APOSTOLAKIS: -- tighter
di stri butions.

MR. TREGONING Yes. So it's not -- so,
again, just realizing for each question we ask for
their m d-val ue responses and then their uncertainty
about the response.

So, it wasn't that there was any cl ear
difference in md-value responses as a function of

organi zation on the expert panel. There was a
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stronger correlation, again, albeit, it was still
relatively weak between their uncertainty associated
with that val ue.

MEMBER APCSTOLAKI S: But, again, if you
| ook only at the error factor, you really don't care
where the distributionis, right? The error factor is
aratio for the square root of the 95" to the 5'"

And | wonder -- | nmean, this is another
exanpl e of, you know, the hundreds of ways that one
can process this information. Because, you m ght say,
yes, a guy was over-confident.

He gave a narrow error factor in that
sense. But he placed the distribution way up there,
you know. He was very conservative of where he put
it.

So, by adjusting his error factor, | do
not know, naybe you're doing sonme injustice to his
estimates. In other words, overconfidence has to
include sonme neasure of |ocation too, where the
distribution --

MR. TREGONING That's --

MEMBER APCSTCOLAKI'S: Not just the spread
of the --

MR. TREGONING That's a valid point. And

that's one of the reasons why we settled on the
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approach that we did. W |ooked at sonme of the nore,
"1l say, «classical ways to do overconfidence
correction. This is not a classical way.

MEMBER APOSTOLAKI S:  Yes.

MR- TREGONING That was a -- that's a
point that, you know, we had sone -- because what
happens, your nedi an doesn't shift, but your nean can
shift dramatically.

MEMBER APOSTOLAKI S:  Exactly.

MR. TREGONI NG Based on overconfi dence.

MEMBER APOSTCOLAKI S:  The abstract.

MR TREGONI NG And, when we did sone of
t hese corrections, the nmean shifted, because they had
been conservatively placed, to frequenci es which just
weren't physically supportable.

And | think, you know, we've had past ACRS
neeti ngs where we tal ked about sone of the reasons for
t hat and what sonme of the ramfications were.

MEMBER APOSTOLAKI S:  Ckay.

MR. TREGONING And that's another reason
that we ended up doing this particular error factor
correction.

MEMBER APOSTOLAKIS: As |long as we
recogni ze that, you know, overconfidence nmnust be

related to the location of the distribution, the
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estimte too, not just the spread.

MR TREGONING Right.

MEMBER APOSTCLAKI S:  Lee?

MR. ABRAMSON: Dr. Apostolakis -- Lee
Abranson. One thing that we could do, as suggested by
your  remarks, is we could investigate other
sensitivity studies, sensitivity anal yses, considering
ot her nodifications.

VW investigate, as you know, a nunber of
possi ble ways to do the overconfidence adjustnent.
However, as far as the error factor correction is
concer ned, we didn't try to investigate any
nodi fi cations to this.

But this is certainly possible to do. And
| do not know how this would turn out. W could, for
exanple, say one way of suggestion is consider
nodi fying this when it's going to drastically change
the | ocation of the distribution.

So, these are things that coul d be done to
see what affect this particular, say, formthe
overconfi dence adjustnent was. The reason that we
used the error factor adjustnent was it was a nore or
| ess objective way to do it.

W didn't have to make any particul ar

judgnments about the Ilevel of the overconfidence
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adj ustment that we did. That was sone of the things
that we did investigate from the targeted and the
adj ust ed ones.

This was an overconfidence adjustment in
whi ch t he experts thensel ves det erm ned how nuch t hey
had to be adjusted by virtue of their relation to the
error factors of the other experts.

So, certainly, we could do sone
sensitivity anal yses, which we haven't done yet.

MR, TREGONING |'m going to maybe
slightly disagree with one of ny co-authors on that.
| think one of the things we have to keep in mnd with
this error factor overconfidence correction is, you
know, when we did that we did | ook at the |ocation.

W sort of plot it out. And we have sone
box and -- plots that we showin the report that shows
how specific points nove. And the thing we have to
keep in mnd here is it's a relatively nodest
correction in the grand schenme of things.

Usually factor of two in the nmean
frequencies or less. So, you know, | think there's a
| ot of interesting ways, |ike you had said, that we
coul d I ook at eval uati ng and processing these results.

But, you know, to ne -- and | think we

tried to do that by looking at -- we | ooked at three
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or four different overconfidence adjustment schenes.
And | think, by that sensitivity analysis, we've
really bounded pretty well the anount of, I'll say,
results perturbation that you could do to account for
over confi dence.

| don't really know that we, you know,
given that we're tal ki ng about factors of two or | ess,
that any further perturbation in the error factor
schenme is really going to be justified at this point.

MR. BISHOP: Dr. Apostolakis, in the NRC
SER for the risk informed I SI nethod, Dr. Fred Sinobnen
at the Pacific Northwest Laboratory did sone studies
on the variability in the PFMresults, sone expected
variabilities.

And | know several of the PFMnenbers used
t hat because it seenmed to nake sense. And what it
showed was is that for the very high frequenci es where
you typically have failure data or sonething |ike that
driving your failure probability predictions, the
variability is fairly small.

But, when you start getting down to very
| ow nunbers like 10 to the minus six, 10 to the m nus
ei ght where you have very little or no data, the
relative uncertainties can be very large, severa

orders of nmagnitude.
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However, you' re tal ki ng about whether it's
10 to the minus six, 10 to the mnus eight, or 10 to
the m nus 10'". And so, in an absolute sense, if you
were using arithnetic mean, that probably woul dn't
have much effect.

But, if you were using a geonetric nean,
it could have nore of an effect because the relative
uncertainties are higher.

MEMBER APCSTCOLAKI S: Coming back to the
conposite, one of the major conclusions of this other
study that you guys refuse to consult --

MR TREGONING No, no.

MEMBER APOSTCLAKI S:  That was EPRI, DOE
and NRC, revi ewed by the Nati onal Acadeny of Sci ences.
One of the nmajor conclusions there was that precisely
because one can do a lot of -- inplenent a |ot of
mat hemat i cal schenes to process individual estinmates,
group estinmates, and so on, as we just discussed, the
ultimate distribution has to cone fromthe experts, a
consensus process, froma consensus process.

Did you ask the experts to bless your
final distribution, or isit yours, the authors of the
report?

(No verbal response.)

VMEMBER APOSTCLAKI S:  Whose distribution is
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it, the one that you report in the executive sumary?

(No verbal response.)

MEMBER APOSTOLAKIS: You had ei ght
experts, right?

(No verbal response.)

MEMBER APOSTOLAKIS: Did these eight
experts |l ook at what you said, finally this is the
distribution? And they said, yes, we agree or | don't
violently disagree?

(No verbal response.)

MEMBER APOSTCOLAKIS: O, is it Abranson's
and Rob' s?

MR. TREGONI NG Ckay. Yes, we --

MEMBER APOSTOLAKI S:  That doesn't nean it
is bad if it's yours. But | want to understand whose
it is.

MR. TREGONI NG  Yes, you want to
understand the process, right. And the way the
process works, or the way the process worked, is we
got results from the experts, which we went around
with the experts individually to nake sure they were
satisfied with their individual results. There was a
| ot of back and forth.

MEMBER APOSTCLAKI S:  The i ndi vi dual s?

MR. TREGONI NG | ndividually.
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MEMBER APOSTCLAKI S:  Yes.

MR. TREGONING Individually. Then we net
| ast -- about a year ago | ast February or so where we
presented all the results, all the individual results
and outlined our aggregation schenmes to the experts.

We had a | ot of di scussion then about what
was appropriate and was not appropriate. And then we
went off, we finalized the aggregati on schenes, and we
reported those aggregati on schenes.

And, in last July we had anot her two, two
and a half day nmeeting with all of the experts where
we presented the results of the various aggregation
schenes.

Now, we hadn't done the mxture
di stribution aggregation yet, whichis -- 1'Il take
issue with the fact when you say we didn't consult the
wor K.

| think we consulted that work quite
extensively. And the mixture distributionis in line
wi th what sonme of the prior work would recomend.

W didn't have that di stribution.
However, we had the arithnetic nmean type of
aggregation, which is pretty simlar. You get pretty
simlar results to what you do with the mxture

distribution creation.
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And we had sone discussions anong the
expert panel. And | will say that probably sone of
t he vi ol ent di scussions anong the expert panel. And,
as far as the expert panel, they were -- those that
were -- | don't want to speak for everyone, but we
heard several people in violent opposition to using
the arithnmetic nean type of averagi ng schenes because
of the reason they didn't think it represented a
consensus type distribution for this elicitation.

MEMBER APCSTOLAKIS:  Well, but -- two
guestions. First, did they agree that your
distribution is representative?

(No verbal response.)

MEMBER APOSTOLAKI S: Because, you keep
tal king about the schene. WlIl, it's one thing to
tal k about the method, and quite another to say, guys,
thisisit.

This is what we're going with. D d they
have a chance to say, yes, this is fine?

MR. TREGONING Sure. During that neeting
they had a chance to weigh in on which aggregation
schenme they proposed. Although, you know, we took
their recommendati on with somewhat of a grain of salt
because, again, these are experts in -- these aren't

experts in elicitation or aggregation of expert
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results.

So, we certainly wanted their input. But,
| think Lee and |, you know, we wanted to withhold
final judgnment to do what we thought was right as
wel | .

But, in all honesty, the experts |argely
agreed with the schene that we were reconmendi ng at
the tine, the geonetric mean aggregati on was the nost
accept abl e one that we present ed.

The other thing they were violently
opposed to was overconfidence correction. And that's
a good thing. They should have been violently opposed
to that.

MEMBER APOSTOLAKIS: But you did it
anyway ?

MR. TREGONING W did some anyway, sure.

MEMBER APCSTCOLAKI'S:  So, you could have
done the sanme thing with the aggregati on schene?

MEMBER APOSTCLAKI'S: W coul d have done
the same, of course. Look, that's the role of the
integrative facilitator, of course. But, I'mgoing to
mention this later.

W were sort of clear throughout all the
elicitation that we were | ooki ng to devel op consensus

type estimates. And that's sonething --
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MEMBER APOSTOLAKIS: Wen the experts
agreed with the distribution that you presented, what
was their view? Wat kind of distribution -- whose
opinion did this represent?

Just the group's? O didthey feel that it
represented that of the community at |arge?

MR. TREGONI NG Just the group's

MEMBER APOSTOLAKI S:  Does this Agency make
deci si ons based on a group of eight people?

MR, TREGONING It was a group of 12
experts.

MEMBER APOSTOLAKIS:  Twel ve people, 20
people. W never do that. W are based on the state
of the art. So, the experts should have told us, this
is -- if you go out, you know, this is what the
comuni ty thinks.

MR. TREGONING We're going to get to this
poi nt |ater.

MEMBER APOSTOLAKI S:  Ckay.

MR TREGONING And, | understand where
you're coming from | think this is state of the art,
to be honest. And we'll get to --

MEMBER APOSTOLAKI S: That's not what your
response says. And that's not what the report says.

The report says that its' imnpossible to say what the
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state of the art is.

Waiich | -- if | were a Conm ssioner |
woul d be really very upset.

MR TREGONING No. | don't think the
report says that. The report says it's inpossible to
say what the expert community -- what the commnity at
| ar ge thinks.

MEMBER APOSTCLAKI'S: Yes. Because, if |
sel ect the experts carefully -- which | think you did,
you did do it carefully -- | should be able to figure
out fromthose experts, if | ask the right questions,
what the community at | arge thinks.

MR. TREGONING Well, let's --

MEMBER APOSTCLAKI'S:  Yes, we'll cone to
that. Okay.

MR TREGONING W'Ill come to that. And
| think ny -- this nmay be -- you know, |I'mgoing to be
optimstic here. This may be a semantic thing as much
as -- what you're calling the expert comunity and
what we're saying, you know, we think our panel
represents.

So, we're going to discuss that nore fully
| ater.

MEMBER APOSTOLAKIS: Al right. Keep

goi ng.
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MR. TREGONI NG Ckay. So, changes to the

draft NUREG abstract conclusion, executive sunmary
statenent. | think | mentioned a | ot of these
al r eady.

The table and figures now reflect the
revised summary results. And this was in --

MEMBER APOSTCLAKI S:  Yes, | have anot her
-- there were two issues. One is with what we just
di scussed, the community at |arge.

MR, TREGONI NG  Yes.

MEMBER APOSTOLAKIS: But there is the
ot her statenent that you keep naking the report. And
maybe we need to clarify that as well. The key
requi renent for aggregation is that the group opinion
nmust be somewhere in the mddle of the group

| don't understand that. | really don't.
Are you going to -- maybe when we talk about the
expert comunity --

MR. TREGONING Yes, we'll tal k about
t hat .

MEMBER APCSTOLAKIS: All right. Fine,
let's go.

MR. TREGONI NG Ckay, so the executive
sumary again. The table and the figures in the

summary now reflect these revised sunmary results
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And this is our recommendati on that you requested t hat
we do an ACRS coment nunber for.

W tried to clarify in the executive
sumary what we neant by generic frequencies. Again,
|"mgoing to specifically tell you what we did here in
t he next slide.

That was ACRS comment nunber one. W
tired to summarize a rational e for using the geonetric
nmean agai n and why, at |east in the author's opinion,
the mxture distribution aggregation is not
appropriate, at |l east for the revised sunmary results.

And t hat's your ACRS comrent nunber three.
And, again, tried to clarify our opinion that the
study results are designed to best represent the
expert panel state of know edge regarding LOCA
frequenci es.

Now, we still have this issue of, does the
expert panel represent the comunity at large. And
t hen t he abstract and concl usi ons have been revised to
make everyt hi ng consi stent with t he executive summary.

So, let's get into specifically what we
did. And then I think we'll be -- this will |ead
obviously to the conclusions discussion about the
expert community and sonme of the other issues that Dr.

Apost ol aki s has rai sed.

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

47

But, let's get -- we wanted to get through
the first couple of comments first because | thought
hopefully we had pretty good agreenent that we've
handl ed those correctly now here.

Comment nunber one, you'd asked -- agai n,
just to refresh your nmenory -- better explanation of
what the generic frequency neans. And this was the
staff response tothe letter as well as we've tried to
clarify the executive summary to make this clear.

W had instructed the expert panel to
devel op generic or average type val ues. However, they
di d consi der the service history. The service history
comes fromall plants.

So, by definition, the service history has
i nformati on about plant specific variability. But,
because we asked themto give us the average, really,
the only factors that influence a |arge nunber of
pl ants, you would expect to significantly influence
t he average.

And that's why we had given the panels
clear instructions to only account for very broad
pl ant specific factors and not specific individua
plant to plant variability.

So, by broad plant specific factors,

you're | ooking at factors which nmay affect a handful
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of plants, five to ten plants. You get into things
i ke design differences, vendor differences, sone of
t he bi gger grosser distinguishing characteristics of
pl ant s.

But, you didn't get down to the |evel of
a specific environnent or operating history of one
specific plant. And, again, we clarified the
executive sunmary to reflect this understanding.

MEMBER APCSTOLAKIS: |Is that how we
regul at e?

(No verbal response.)

MEMBER APCSTCOLAKIS:  Are the regul ations
intended to address the average plant? |It's unclear
to ne.

MR. TREGONING LOCA frequenci es have
al ways been devel oped historically with that in m nd,
yes. And that was another reason that we tried to be
very cl ear there.

W wanted to be consistent with how LOCA
frequenci es have been devel oped and utilized in the
past .

MEMBER FORD: Could | follow upon that
Rob?

MR, TREGONI NG  Sure

MEMBER FORD: So far we have been having
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a very useful discussion on the process of how we
ascribe to various uncertainties in howthe decisions
wer e nmade.

Much bi gger uncertainty, however, is the
specifics over the degradation nechani sms. As you
know, there's been a whole range of these. And
there's going to be a big distribution of what's the
i keli hood of a crack, for instance, what's the
I i kelihood of various cracking nechani sns?

And these are not taken into account,
because you are | ooking at the generic plant, generic
BWR, generic PWR These are not taken into account.

Those specific degradation uncertainties
are not taken into account. Brian Sheron at the |ast
neeting -- | forget -- the last full neeting, resol ved
that problemfor ne by saying that, yes, the TBS t hat
you cone up with is the average.

But, plant specific issues, such as a BWR
on different water chemstry, PWR at different
tenperatures and things of this nature, if they have
a pi pe or conponent |odged in the TBS, then they have
to, still in a plant specific basis, apply a 1174 to
show that the risk is not going to be -- for that
specific plant.

Is that -- did | hear Brian Sheron
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(No verba
MEMBER FORD:

problemw th all these di

MR TREGONI NG

interpret what Brian said

he woul d f eel

MEMBER FORD
correctly?
specific basis, if
li ke

somet hi ng this

There's a back --

50

response.)

Because that resolves ny

scussi ons of uncertainty.
Yes, | don't want to

But, he's here, so maybe

so conpelled to --

Do | understand this

to this, a plant

you have a BWR operating under

then they can rmake the

appropriate case for the | arger pipe sizes and TBS to

| ocat e?

MR, SHERON:

t o under st and what --

MEMBER FORD

| s that what you sai d?

In other words -- I'mtrying

The problem | have is that

you're defining a TBS for a generic plant.

MR SHERON
MEMBER FORD:
get exenptions. But,

a plant which

chemi stry conditions, for

the problemis that

Ri ght .
And anyt hi ng above that you

i f you have

is operating under different water

that specific plant they

have to nake the safety case for those | arger pipes or

conponents. |

MR, SHERON

think that's what you said

For plants -- let's put it
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this way, we selected a transition break size, which
is a generic nunber, okay, or a generic one. And it's
based on the largest attached pipe to the primary
system

MEMBER FORD: Ri ght.

MR. SHERON: So, that is a bit of a plant
specific factor. W have said that if a plant, for
exanpl e, proposes to run at conditions -- | think we
used, |ike for an exanple, at an up-rated power |evel,
where you m ght have higher vibration |evels, higher
tenperatures and so forth

They woul d have to provi de a
rationalization for continuing to use that -- in other
words, to show that the transition break size hasn't
been adversely affected from a probabilistic
st andpoi nt by running at these higher conditions.

MEMBER FORD: Ri ght.

MR. SHERON: Does that make sense? That's
what | was, | think, trying to get across at the
neeting, that we were not just given a bl anket okay,
you know.

The paraneters that were used i n the study
had to be consistent with the paraneters |icensees
running their plant at.

MEMBER FORD: Thank you. That's the --
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MEMBER BONACA: So that you then would

address plant to plant variability?

MEMBER APCSTOLAKIS: Well, it is plant
specific the way they specify. But that question
shoul d conme up agai n.

MEMBER BONACA: | think your question
bef ore about regulation was very valiant.

MEMBER APCSTCOLAKIS: | don't nmean you, |
nmean the revised group.

VICE CHAIRVAN SHACK: The pl ant
specificity seens to have very little to do wth
degradation, you know, the size of your |argest
attached pipe has virtually no connection what soever
wi th any degradation nmechani smthat you do have.

On the other hand, it seens to ne that |
woul dn't blow this up too nuch. | nean, the way we
run plants today, the variations in water cheni stry
fromone BWR to another, you know, is alnost at the
l[imts of measurenment of the water chemistry purity.

The specifications are fairly tight.
We're dealing with such a limted database. | nean,
you know, we are extrapolating -- we're |ooking for
probabilities of six inch holes when, you know, your
dat abase, you know, is largely on | eaks of a few

gal l ons once you get beyond steam generator tube
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rupt ures.

As you consi der the data and you consi der
the restrictions that these plants are operating in,
"' mnot sure how | woul d distinguish between ny fl eet
variability and uncertainty and ny plant to pl ant
variability and uncertainty.

| think you're just slicing the bol ogna
finer than you can nake it, if you really think that
you can get it any finer than that.

MR. TREGONI NG But, just to foll ow up,
mean.

MEMBER FORD: But all you need is one.

MEMBER APOSTOLAKI S: But renenber also
that the report clains that safety cultural is not
i mportant.

MR. TREGONING No, the report does not
claimthat at all. That is not clainmed --

MEMBER POWERS: An entirely accurate
per cepti on.

VI CE CHAI RVAN SHACK: That's not what it
says George. It says that the safety culture is not
likely to change dramatically. They've built in an
assunpti on about safety culture.

But they don't think it's going to be

allowed to get worse. And that's very different.
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MEMBER APCSTCLAKI S:  But they al so say, |

think, that variability in safety culture coul d af fect
the results significantly.

MR. TREGONI NG For a given plant.

MEMBER APOSTOLAKI S:  Ri ght.

MR. TREGONING By all neans.

MEMBER APOSTCLAKI S: Wi ch nakes it now
pl ant specific. But that effect we are ignoring in
this anal ysi s.

MR. TREGONING Just to followup a little
bit on what you had said. You know, when we had
t al ked about degradation nmechanisnms, Dr. Ford, we did
tal k about the variability.

For instance, PWSEC, we tal ked about the
effect of tenmperature. And, | know when the -- so,
even though we did generic considerations, a |ot of
the testinmony that we go tended to nmke rather
conservative assunptions for howthey were estimating
the rates of degradation and things |ike that based
on, again, sort of a maybe a nore conservative set of
operating conditions.

So, | know for PWBEC that was the way it
turned out. For IGSEC, |ike you had nentioned, where
we have a l|lot nore know edge, the nore generic

consi derations probably held, alot nore know edge and
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a lot nmore uniformty, as Dr. Shack had sai d.

MEMBER APOSTOLAKIS: | think we're falling
behind. This issue will cone up again in the next
session. And |I'd rather have the next session go
overtine than --

MR. BI SHOP: But |let ne just make a point.
The point that was said, okay, is that plant to plant
variability and so forth was not considered. That is
not a true statenent because we were asked to provide
a best estimate val ue which was a nedi um val ue which
-- to represent sort of like the fleet average if you
want to call it that.

But we al so asked to provide five and 95
percent values. And those tend to catch both the high
and the low outliers. That was specifically
di scussed.

Ckay, that's why we were asked to do t hat,
was to catch -- yes, not all plants are going to have,
you know, wel di ng fabrication problemor high residual
stresses or, you know, forgot to stress relieve their
wel ds, or whatever that problem nmay be.

But there is still is a chance that nmaybe
happen. And that's why we were asked to estimte five
95 percentiles also on all our estinmates.

MEMBER APCSTOLAKIS: Ckay. | think we're
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done with them

MR. TREGONING W discussed this conment.
| don't think we need it. So, let's get into the --

MR. SNODDERLY: Yes, Rob, it's M ke
Snodderly. So, we've got a half hour left. Because
we really need to end this presentation at 10: 00, and
three conments to go. So, let's try to --

MR TREGONING Two comments to go.

MR, SNODDERLY: Two, great.

MEMBER APOSTCLAKI S:  What do we have at
10: 00?

MR. SNODDERLY: A break at 10:15. Then we
start the discussion which is going to be --

MEMBER APCSTCLAKIS: | thought you said
i ndustry presentati on.

MR. SNODDERLY: That's why we need the
extra tinme, for the next presentation.

CHAI RVAN WALLI'S: Do we have an industry
presentation on this topic.

MR. SNODDERLY: No, for the next topic,
t he Rul e Maki ng Package.

MEMBER APCSTCOLAKIS: This topic will end
at 10:00. So where are we now? Slide 11?

MR, TREGONING Yes. So now we're at sort

of the nead of the disagreenment or the nead of the
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conment s here.

MEMBER APOSTCLAKI S:  Yes.

MR.  ABRAMSON: Addressing your third
comment on this, and just to -- as we stated again,
this practiced geonetric averaging is at variance with
the nmethods enployed previously in which the
arithnetic averaging nethod is applied to the
probability distribution of the experts.

And our response went al ong the foll ow ng
lines, first of all, fundanmental consideration in the
elicitation was to aggregate such that the fina
results represent the opinions of the panel as a
whol e.

And, let me just digress fromthis or just
anplify this a little in response to your conment
t here about our statenent that it's inportant in the
report that the results represent the center of the
gr oup.

VWhat we kept in mnd at all tinmes, of
course, is this is an expert elicitation. And what's
the rationale for doing this? WlIl, there's been a
| ot of experience with this, as you all know.

And the indicationis -- or there's a |lot
of evidence that there's some wi sdomin the group and

that the experts each bring different perspectives,
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experience, intuition and so on and so forth, and that
the group is better than any individual expert could
be.

| should enphasize that the purpose the
elicitationis not totry to identify one or two good
experts. |If we could do that we wouldn't have to have
the elicitation in the first place.

Now, what do we nmean by a group opi ni on?
Vell, it seens too axiomatic that a group opinion has
got to be sonewhere in the center of the group
because, if it's near the high end for whatever
reason, or the lowend, thenit's not a group opinion.

Most nenbers of the group woul d not agree
that this is a consensus opinion.

MEMBER APOSTOLAKI S:  Are you tal king about
t he poi nt val ue now?

MR. ABRAMSON: |I'mtal king about if you're
t aki ng what he had -- we had, what, for BWRs we had
eight, for PWRs we had ni ne experts who wei ghed in on
t hi s.

Say, for the eight, what we did for the
purpose of the report for sunmary, we had them
sumari ze t hese ei ght val ues or ni ne val ues so they --
so, to replace them to summarize themby a single

point, a single value for whatever it was, for the
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mean, the nedian, the 5'" percentile, whatever it was,
and that this necessarily was, as a group opi nion, had
to be sonewhere in the center of the group

Because, if it was near the high end, it

was like the 8" highest value or the 7 *'"

hi ghest
val ue, nost nmenbers of the group woul d say, that's not
a group opinion.

MEMBER APOSTOLAKI S:  But that assunes that
you have to work with the estinate, say, of the 95'"
percentile. Another way of |ooking at this is the

consensus i s sought at the distribution |evel.

MR. ABRAMSON: Well, we didn't choose to

do this.

MEMBER APOSTOLAKI S:  You did not?

MR ABRAMSON: No. Wat we did is our
enphasis in the report -- the paraneters of interested

MEMBER APOSTOLAKI S:  Ri ght.

MR. ABRAMSON: -- directly, specifically
t he mean, the median, the 5", and the 95'" percentile.
And we did not try to estinate the distribution as a
whol e, just these particular paraneters, which, you
know, if you say in the report, are the ones that are
used for regul atory deci sion nmaki ng purposes.

MEMBER RANSOM  Part of the problem seens
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to be with what do you nean by center?

MR. ABRAMSON: Well, when | say center --

MEMBER RANSOM | nean, the center of a
| og basis or what is --

MR. ABRAMSON. Wen | say center | nean
center so that -- well, a center could be the nedi an,
for exanpl e.

MEMBER RANSOM  Ri ght.

MR. ABRAMSON: It woul d be the hal fway
poi nt .

MEMBER RANSOM O it could be the
arithnetic average.

MR. ABRAMSON: Well, it depends. |If you
have -- in sonme cases we had where the difference
bet ween the | ow and t he hi gh val ue was several orders
of magni t ude.

The arithmetic mean woul d be between the
hi ghest and the next highest value. It would not be
at the center of the group. And then, when | say the
center of the group, it should represent in both from
the point of view of the panel and al so, of course,
fromthe anal yst, a group opinion, and not sonething
that's skewed either high or |ow.

And what this should be would depend on

the particular circunstances, | would say, of the
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si tuation.

MEMBER RANSOM  Well certainly, it would
nmake a difference whether you considered the actual
values or the log of the values, for exanple, to
define the center.

MR. ABRAMSON. Well, what we did -- no, it
woul dn't. It wouldn't because you're just naking a
nmonotonic transformation of the -- if you take the
nmedi an and you take the | ogs, you're going to get the
sane val ue

It doesn't make any difference. The

nmedi an is the center whether it's spread out or it's
conpressed with the log scale. It makes absolutely no
di f f erence.

MEMBER RANSOM  You nean the nean or the
medi an?

MR, ABRAMSON: Wl --

MEMBER RANSOM  The nedi an just divides
hal f hi gher and half | ower.

MR. ABRAMSON: Exactly. That's right.
And by the center -- if you took the -- it depends on
t he val ue whether the arithnetic mean or the geonetric
nmean, or sone other kind of nean is going to be close

to the nmedi an or not.

By the center of the group | nmean
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somet hi ng around the nedi an.

MEMBER RANSOM  The nedi an.

MR. ABRAMBON. Ri ght.

MEMBER RANSOM  Ckay.

MR. ABRAMSON: I n the sense that you have
-- well froma -- | guess froma mat hemati cal point of
view, it's one that | would say it's around the 50'"
maybe the 60'" percentile or the 40'" percentile.

But it's not the 90 '" or the 95"
percentile or the 5" percentile. That's point one.
And point two is, of course, as Rob enphasizes, you
all know we had extensive feedback and iteration with
t he experts.

It's one of the experts as a group should

feel is a consensus opinion. And Rob already
descri bed howthey weighed intothis. | don't want to
say that it's -- for exanple, we didn't use the nmedi an

in our report, although we did in sonme of our
prelimnary eval uation, we did use the nedi an because
it was easy to cal cul ate.

And we presented that to the experts. But
we did not choose to use this as the final result.
The nedian by definition is the center of the group.
But we didn't use that.

But it should be sonmething close to this

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

for the purpose, again, of having this be accepted by
t he panel and al so, obviously, by the analysts as a
group opi ni on.

And that's the key in this. That's their
assunption, that we want to get a group opinion. And
this necessarily --

MEMBER APOSTOLAKIS: The fundanenta
di f f erence.

MEMBER RANSOM  Wbul dn't that affect what
you consi der to be the 95'" percentile, for exanple?

MR. ABRAMSON: No. Because what we're
doi ng -- renenber what we're doing is we're estimating
the 95'" percentile. So we have 95'" percentile from
all eight or nine experts.

So, we want to know what is the group
opi nion about the 95'"" percentile. Well, we have
t hese nunbers here and we just take, you know, what we
did, the geonetric nmean, whatever we did.

MEMBER RANSOM  Ckay.

MR. ABRAMSON:. Ckay. So that's the
fundanment al phil osophy behind. Now, the -- we
outline, as | said, as Rob enphasized in the report,
we t ook, you know, a lot of -- paid alot of attention
to explaining this to the experts, this phil osophy.

W got what we call a consensus type
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estimate, which neans the other center individual --

MEMBER APOSTOLAKI S:  Let ne -- it seens to
me that, you know, as we have al ready said severa
times, given eight experts who are providing
di stributions, point values, or whatever, there are
many, many ways t hat one can process that information.

So, what really should matter at the end
is not whether one use a geonetric or arithmetic and
so on. |In fact, as you guys did, doing a |ot of
sensitivity analysis informs the process.

So, what really matters at the end is, is
the distribution that you guys are proposing in the
executive summary a distribution that represents what
we know now about the frequency of various size breaks
so that the decision maker |ike the Staff or the
Comm ssion can base its decision on what you have
produced?

That really should be the final thing
because to argue whether we are in the nmddle -- |
nmean, you know, Lee has a point, maybe | have a point,
sonmebody el se has anot her point.

Al'l these anal yses, it seenms to ne, i nform
t he process, and ultimately we forma judgment in our
m nd, and we say this is it. So, the final question

really should be, the distribution that you are
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proposi ng in your exhibit, what does that represent?

And | think our disagreenent is now
whether it represents a community or just the eight
experts.

MR. ABRAMSON: |'mgoing to cone to this
in a mnute.

MEMBER APCSTCOLAKI S: Okay. Wy don't we
focus on that, because we can discuss this forever.

MR. ABRAMSON:  Ckay.

MEMBER APCSTOLAKIS: | mean, this is just
one way of doing it. You also did the m xture of
distribution. | nmean, | look at all these things. In
my mnd | forma distribution, right?

So the question is, at the end, can the
Commi ssion feel that, vyes, if | look at this
distribution, and we go with that the Staff proposes
regarding the TBS we are concerned?

MR. ABRAMSON: Ckay, let me skip then.

MEMBER APOSTOLAKI S:  Thi s nuch, because we
are running out of tine.

MR. ABRAMSON: Let's skip the next slide.
The ACRS coment nunber 4, which is what vyou're
saying, the final distribution should be the conposite
di stribution of the anal ysts based on the sensitivity

anal ysis, represents the expert comunity's current
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state of know edge regardi ng | ocal frequencies.

Ckay. Qur response is this, the main
point, the first point is, the elicitation did not
attenpt to determine the state of know edge of the
expert comunity.

By that | nean we did not explicitly tell
the -- | don't think so -- the experts that they were
to -- obviously they all recognized they were a part
of the expert conmunity.

They woul dn't be there otherw se. But we
didn't specifically ask themto try to tell us what
the expert comrunity to be a stand in or to their
opi ni on what the expert comunity felt.

So, they were not there as representatives
of the -- or as assessors of the expert conmunity
opi nion. They were there for their own opinion. Now,
agai n, saying the study represents the expert panel's
current state of know edge regardi ng LOCA frequenci es.

So | would say, certainly everything we
did was we tried to make sure that we fairly in an
unbi ased way as we possibly could, in as accurate a
way as we possibly could, have the experts make sure
that the results we got fromthe experts represented
t hei r opi ni on.

And then, of course, fromthe point of
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view of the aggregation, we tried to nmake sure that

the -- tried to aggregate in such a way that the --

what the results we finally cane up with represented
t he panel as a whol e.

So that's what we did. But we're talking
about the expert panel. Now, because these -- the
panel was not asked -- to ask as a stand in for the
expert community, we certainly cannot clai mthe study
represents the state of know edge of the expert
comunity.

W can't claimthat. W have their
personal opinions, but not their perception, the
expert comunity's opinion.

MEMBER DENNI NG Can we ask them --

MR. ABRAMSON: However -- okay, |'msorry.

MEMBER DENNI NG  Maybe you're going to get
there. Make your point.

MR. ABRAMSON: Ckay. However, the panel
-- this is of course very, very inportant. The panel
sel ection was desi gned to r epr esent br oad
or gani zati onal , experiential, and international
differences within the conmunity.

W very deliberately nade that. This is
not necessarily a -- we did not try to get a random

sanpling in any sense fromthe comunity. So we very
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carefully chose and obtained rel evant diversity.

And, therefore, the diversity of the
experts would tend to acconplish the full breath of
views in the expert community. So we felt that we had
the full breath fromwhatever in this industry,
acadeni a or the regul atory point of viewof the expert
comunity.

It's just that we did not explicitly
identify themas representation or representative of
the expert community. So, fromthat perspective, we
can say that the results nmay very well represent the
results of the expert comunity.

But, we didn't make that assessnent. |It's
up, | think, to you and the Commi ssion and so on in
deciding to what extend these results are going to be
rel evant and vali d.

MEMBER APOSTOLAKI S:  But your words now
are much nore softer than what you have in the report.
The report is absolute. No, we didn't do that.

Come on, you sel ected these guys, as you
say, to represent the broad spectrum of wuse. You
know, if I --

MR. ABRAMSON: | think these words are in
the report. These particular words are in the report.

MEMBER APOSTOLAKI S:  Yes, but, the report

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

69

is big, right? They can be down here in --
MR. ABRAMSON: Certainly in the executive
summary. | believe these words are taken fromthe

executive summary or they are in the executive

sunmary.
MEMBER APOSTOLAKI'S:  Well, let's see with
Dr. Denni ng.
MEMBER DENNING  Well, | just think this
is semantic. | think really that what you' ve done has

really | ooked at the conmunity that's out there and
sanpl ed.

You didn't go out intentionally to sanple
like that. But | think that the saying that it's not
really representative is an over -- | nean, these

wor ds are okay here.

MR. ABRAMSON: 1'd |ike to make anot her
point. Maybe Rob was going to nake this. "Il junp
in. The conmunity -- the expert conmunity is a rather

smal | community.

And, therefore, our petitionis that this
panel of 12 is a pretty good chunk. | do not know how
bi g of a chunk, but a pretty good chunk of the expert
comunity.

So, fromthat point of view, it's already

fairly representative, although it's not necessarily
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a random sanpl e.

WTNESS RICE: It doesn't have to be
random In fact, | wouldn't want it to be random
want the best guys on the --

MR ABRAMSON: O course. And | would
certainly oppose, you know --

MEMBER APOSTCLAKI'S: But that's not --

MR. ABRAMSON: A random choice is not the
one you want to make anyway.

MEMBER APOSTOLAKI S:  Let ne ask again. |If
the Commi ssion bases its decision on what you guys
propose i n the executive summary, woul d t hey be basi ng
t heir decision on the best state of the art right now
regardi ng these frequencies?

MR. TREGONING M opinion is yes.

MEMBER APCSTOLAKI S:  So, why don't you say
that in the executive summary? Wy do you keep
tal ki ng about random sanples and this and that? |
nmean, just say it.

kay, you nmde a mistake -- if you can
call it a mstake -- in the sense that you didn't ask
the experts to actually try to figure out the state of
the art.

But, the care that went into selecting

them all this stuff, all these analyses, all this
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stuff, you're dam close, it seens to ne. | nean,
what el se can we do right now?

You know, maybe form-- is it possible to
have a review group of equally qualified experts that
woul d | ook at your work and the expert opinions that
you col l ected and cone up with the expert conmunity's
di stribution?

And woul d that be significantly different
from what you al ready have? Especially on the high
side, that's really what worries, | think, the
regul at or.

MR. TREGONI NG Yes, if you forned another
group, Yyou would essentially be replicating the
elicitation at that point.

MEMBER APOSTOLAKIS:  No, | don't want to
elicit again, | would have themrevi ew what you guys
have done. But, do you think that is possible and
woul d that give any results that would justify the
expense drastically different?

MR, TREGONING M opinion is no. And |
think that's one of the reasons. The other way we're
trying to tap into the expert conmunity here as well
is by going out for public coment, by doing the
reviews of the NUREG that we've done with ACRS

internally and ot herw se.
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We're hoping to get some of that review
and some of the coments and feedbacks that we've
received. And, you know, when we went out for the
external review panel, that was one of the objectives
of that as well.

And | think, throughout this review
process, we've received very valuable coments,
i ncl udi ng comrents that we' ve recei ved fromACRS t hat
we're trying to use to informus on how this report
needs to be structured and present ed.

And | think, just follow ng up on your
remarks, | think what reaction we'll take out of this
is we're going to |ook at the executive sunmary yet
again and nake sure that we do, I'll say, in keeping
with words that are on the slides here, to nake sure
that we, maybe nore accurately and fairly represent
what's been done here in a very conci se manner.

MEMBER APOSTCLAKI S:  Yes, and --

MR. TREGONING To be consistent with sone

of the concerns that you've raised.

MEMBER BONACA: And | think, particularly
t he second | ast paragraph, the way it's witten, you
know, it says, you know, arguing about why the
geonetric nean was chosen

It says m xed di stribution aggregati on can
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lead to significantly higher nmean in 95'" percentile
estimates. And then you go into a |long discussion to
expl ain why you want to have that.

It al nost seens as if you want to have a
| oner nean. But that's not really what they intend to
do. And | think if there is some rewording here to
reflect better this discussion, | think that shoul d be
appropri at e.

MEMBER APCSTCOLAKIS:  Yes, exactly. The
poi nt is not which distribution gives ne sonething or
whi ch nethod gives ne sonmething that | like. W do
all the nethods.

In fact, you did. What matters at the end
is the group that | had, plus you, of course, because
you are acting as the integrator. Having seen al
these results, you know, if | do the arithnetic thing,
| get this.

If I do the other thing, | get that. |If
| have error factor adjustment, | get sonething el se.
Having done all these, having looked at all this
stuff, now, what do we think as a group?

And that's really what matters at t he end.
And it should be enphasized, not one nethod agai nst
the other. Maybe they decided at the end, you know,

| | ooked at the arithnetic average, | think it's a
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little stretching it too much

You know, so their consensus distribution
did not really go close to that. But that's fine.
That's up the experts.

CHAI RVAN WALLI S: George, it occurs to ne
there's sonmething el se here too. | mean, you can ask
the experts for all these opinions and stuff and
what's their best concl usion.

That's rather different than asking them
what should the authority use as a distribution in

order to make decisions. That might be a different

guesti on.

MEMBER APOSTOLAKIS: it's a very different
guesti on.

CHAI RVAN WALLI S: That's not the question
bei ng asked.

MEMBER APCSTCLAKIS: They should --

CHAI RVAN WALLIS: But | think that's the
guestion you're trying to ask.

MEMBER APCSTOLAKIS:  No. Wat I'mtrying
to answer is, is this the distribution of what the
expert community -- that neans what the state of the
art is?

| don't want to have an expert who's

working in sone obscure |aboratory somewhere in
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Germany cone back and give us evidence that this
distribution, for exanple, is optimstic.

| want to have this warm feeling that,
yes, this distribution -- | ook, experts may di sagree,
you know, by a factor of two here and there.

But, by and |arge, we have captured what
we know now as a community. And this is really what
we shoul d be using in regul atory decisions. Now, one
way of doing that is to ask the experts at some point
explicitly to consider the comunity.

Now, these guys adnmit they didn't do that.
But now the next question is, are we really far off?
And, you know, the selection of the experts and so on,
| tend to agree with you that we really aren't because
we were careful how we sel ected the experts.

W were careful, you know, wth the
process and so on. W did a lot of -- we, | nmean you
did a lot of sensitivity analysis and so on. But |'m
not getting it at this stage into the question of how
t hese results shoul d be used.

No, this is up to different people who
will conme before us at 10: 15.

CHAI RMAN WALLIS: No, but Ceorge, the
thing is, for certain purposes you m ght want to use

di fferent distributions because there's a good reason
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for wusing that particular distribution for that
pur pose.

MR. TREGONING And that's why we tried to
be very clear. And that was one of the reasons we
wer e hedgi ng about having a set of summary results in
t he executive sumary.

MEMBER APCSTCOLAKIS:  Well, yes. And, as
you recall, in the draft of Novenber they said, you
know, you go and read the report and deci de what you
want to use. And we obj ect ed.

CHAI RVAN WALLIS:  Well, George, can | ask
you, you've asked all these questions, are you not
satisfied that they have a reasonabl e cross secti on of
t he expert comunity?

MEMBER APOSTOLAKIS: | am

CHAl RMVAN  WALLIS: That the expert
community is rather small and they have a fairly good,
you know, fraction of that community i s bei ng captured
here, that it is sufficiently diverse and all that.
Are you satisfied with all that?

MEMBER APOSTOLAKI S:  Yes.

CHAI RVAN WALLIS: Al those answers to
t hose questions?

MEMBER APOSTOLAKI S:  Yes.

MEMBER KRESS: Yes. | think he just says
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that it ought to say that in the report.

MEMBER APOSTCOLAKIS: It's the words.

MEMBER KRESS: The words, yes.

MEMBER APCSTOLAKIS:  Well, let ne tell you
what | think. First of all, if |I conbine this with
what we're going to hear in the next session, the way
the Staff is proposing to select TBS, | think what
t hey have done is fine.

The stuff is going a Ilittle higher.
That's fine. Now, if there is any discussion at sone
point of going to |lower transition break size, |ower
t han ei ght inches for PWRs, then you are entering now
t he range of sizes of the experts are giving ne.

Then | would probably have to rethink
about it. The thing that really bothers nme is that we
do not seem to be building on the work that this
Agency has sponsored in the past.

In fact, if | ook at the citations on the
revised report, chapter E, section E, this joint
effort by EPRI, NRC and DOE is not even close. And
t hat bot hers ne.

Because, in the future 1'm sure people

will go to this report and say this is the | atest on
expert opinion and LOCAs and so on and they will use
this.
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And t he question of expert community, for
exanple, | don't want it to disappear. | want in the
future to be nore aware of the fact that we're really
after the expert conmunity's distribution, not just
t he expert panels.

Okay? And that's what bothers me with it.
But interns of revising 50.46, | don't think thereis
a problem

CHAI RVAN WALLIS: | do not know quite what
you mean by expert comunity. Each of these
communities is sort of a pyramd. And if you take
your expert comrunity and nake it too big, they're no
| onger experts.

Your experts are usually fairly select
group.

MEMBER APOSTOLAKI S: You know what | nean.
| mean the state of the art.

CHAI RVAN WALLIS: Well, it's often behind
the experts. The standards --

MEMBER APOSTOLAKIS:  This --

CHAI RVAN WALLI'S: -- used by engineers in
the field is often way behind the expert know edge in
the field.

MEMBER APOSTOLAKIS: And it's interesting

to me that yesterday, in fact, the whol e net hodol ogy
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that these guys used was on the early -- was in fact
based on this joint effort on expert opinion
elicitation. Anyway, you have a slide 157

CHAl RMAN WALLI S: George, you may a
predictive statenent, which was determnistic, which
was that we will finish by ten o' cl ock.

MEMBER APOSTOLAKIS: W will.

MR. TREGONING | certainly hear what you
say. W're going to go back and | ook a the executive
sutmmary as well as sone ot her areas to make sure.

It sounds like it is semantics that we're
tal king about in making sure that the senmantics and
the way we characterize the elicitationis clear with
respect to the state of the art and what was done.

| nean, we're taking that as an action to
go and do further revision at this point on the
executive sunmary.

MEMBER APCSTCOLAKIS: Are we going to see
this report after the public coment period.

MR, TREGONI NG  Yes.

MEMBER APOSTOLAKIS:  We will again?

MR. TREGONING Certainly, yes.

MEMBER APCSTCLAKI S: (Okay. Do you have
any cl osing conments?

MR. TREGONI NG C osing conments, again,
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the reason that we're here is we're requesting a
letter from ACRS essentially allowing us or
recommendi ng that we proceed for public conment with
the draft NUREG report.

MEMBER APOSTOLAKI'S: Any comment s,
guestions fromthe nmenbers?

(No verbal response.)

MEMBER APCSTCLAKI S:  Anybody el se?

(No verbal response.)

MEMBER APOSTOLAKI'S:  Well, M. Chairnman,
we finished six mnutes earlier.

CHAI RVAN WALLI S:  Very good. W'l expect
this to be maintained, this perfornmance George. Let
us take a break until ten after ten.

MEMBER APOSTOLAKI'S:  No, 10:15.

CHAl RMVAN WALLI'S: | guess we can't stop --
it's just I'mtrying to | eave enough space for the
exam nation subject, which | think is going to take
some tinme. GCkay. W'Il take a break until 10:15.

(Whereupon, the above-entitled matter

went off the record at 9:50 a. m and went

back on the record at 10:10 a.m)

CHAI RVAN WALLI S:  Come back into session,
pl ease. The next topic is 50.46, and I'll hand it

over to ny colleague, Dr. Shack to get things going.
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VI CE CHAI RVAN SHACK: Ckay. We're here

today to review a proposed draft or a draft of the
proposed revision to 50.46 to risk informthe rule.
In Decenber, we reviewed a previous draft of a
proposed rul e change.

There have been a nunmber of changes in
this new rule that we're going to be seeing today.
The three nost i nportant ones that | could identifyis
the transition break size now is a single-ended
rupture of the largest attached pipe in the
recircul ation piping system

The previous rule prohibited bundling of
unr el ated changes when we were assessing essentially
changes i n ri sk when we were maki ng changes here. Now
the new rule wll permt bundling of unrelated
changes, so that's a substantial change in the rule.

And they've also renoved sone of the
detail fromthe acceptance criteria for changes under
50.46. That is the sort of Reg Guide 1.174 stuff that
was built into the rule has been now -- sone of that
has been renoved and there's basically a nunber of
hi gh-1evel requirenents | eft but some of the details
have been gone. And | guess there's a suggestion
there will be a regulatory guide that will provide

nmore detail to that.
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The rule still requires that you be able
to mtigate all breaks up to the DEGB. However, when
you do that, you do not need to assume |oss of
of f-site power for an i ndependent single failure, and
you can credit non-safety grade equiprment. And,
again, the requirenent is that you mai ntain cool abl e
geonetry and provide |long-termcooling. The notion
will be that there will be sonmewhat relaxed linmts on
the amount of danmge that it can tolerate. But,
again, the requirenent that you can only operate in
configurations in which this capability has been
anal yzed and credited is still naintainedinthe rule.

And Richard Dudley will |ead us through a
nore detail ed di scussi on of sonme of these changes and
the staff's reasoni ng behind the changes.

MR. DUDLEY: Good norning. |'m Richard
Dudley. [|'mthe rul emaki ng project manager for the
risk-informed 50.46 rule. Today, I'd like to
acconplish two things. W'd like to acconplish two
things in our talk. First, as Dr. Shack said, we'd
like to update the ACRS on what we've done to change
the rule since we were last here on the 2nd of
Decenber. And, secondly, we would |ike to ask the
ACRS for a letter so that we can go forward wth

putting the proposed rule forward to the Comn ssion.
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And we'd like the letter hopefully by March 11. And

"1l show you later in our schedule why that's
i nportant to us.

When we were here | ast on Decenber 2, we
received a letter fromthe ACRS on the 17th with three
maj or coments. The first comment was that we shoul d
mai ntain mtigation of accidents up to and including
t he | argest doubl e-ended break of a reactor cool ant
system pi pe. The proposed rule had that mtigation,
and the current rule has that mtigation, so we have
made no changes in that area.

The second comment was that for the
transition break size we should consider the
si ngl e-ended break versus a doubl e-ended break. As
you have heard, we have | ooked into that and deci ded
we shoul d change the TBS to a singl e-ended break.

And the final comment from the ACRS was
that we really hadn't done what's necessary to
guantify the risk benefits of a smaller TBS and that
addi ti onal studies and work woul d be necessary before
that relationship was properly known. And so we're
doing sone studies on that that we'll talk to you
about in a nonent.

Again, the TBS now is a single-sided

break. Gary Hammer, of our Mechani cal Engi neering

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

84

Group, is going to talk to you in sone detail about
t he changes that we've nade to the TBS and why we've
made t hose.

We've initiated thermal - hydraulic studies,
both the NRC and the industry, to investigate the risk
benefits of smaller technical break size. Ralph
Landry, of our Reactor Systems G oup, will talk to you
in sone detail about those studies and the paraneters
and the other things that we're | ooking at.

And al so we' ve nade a nunber of changes.
In addition to changes to bundling, we've nade sone
ot her changes in the risk assessnment requirenents that
we had in the proposed rule. These would be the
requi renents that would be used to determ ne the
acceptability of facility changes that are enabl ed by
the revised 50.46 ECCS requirenents.

CHAI RVAN WALLI S: | thought, Ral ph, doing
risk benefits a smaller break size, but, presumably,
if you back off on the requirements for the |arge
breaks, then the risk associated with | arge breaks
goes up?

MR. DUDLEY: | guess that would be the
case.

CHAI RVAN WALLIS:  Are you | ooking at that

risk at all?
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MR. DUDLEY: If you optim ze your ECCS

design for small er breaks, which are nore likely, you
could have the net effect be the overall risk to go
down.

CHAI RVAN WALLI S:  You coul d, but you don't
know. But you can't ignore the other effects on the
| arger breaks while you' re doing that.

MR DUDLEY: Yes, that's correct. You
would have to factor that in and weigh that off
agai nst any increases. That's correct. Again, we're
going to talk about that in a nonent.

VI CE CHAI RMAN SHACK: Again, on this 1.174
type requirenents, we make all sorts of decisions on
changes to licensing basis using 1.174 now. Wy do we
have to have new requirenents in the rule for these
particul ar |icensing basis changes?

MR. DUDLEY: | think Mke Tschiltz will go
into that perhaps later on. M understanding is that
we had Reg CGuide 1.174. It had a nunber of
recommended items of guidance in there. And in
addition to that, as the staff went through the Reg
GQuide 1.174 review for risk-informed changes, there
were additional things that the staff, | guess,
performed or considered or | ooked at or there was a

| evel of detail that perhaps wasn't in the reg guide
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that we used when we reviewed risk-informed changes.
Again, I'mgoing to have to let --

VI CE CHAI RMAN SHACK: Wy t hese changes to
the licensing basis deserve that consideration and
ot her changes to the |icensing basis are okay to get
by with an inferior version of 1.174.

MR DUDLEY: Well, the inferior version of
Reg Guide 1.174 is not arequirenment at all; it's just
gui dance.

VICE CHAIRVMAN SHACK: But it's an
acceptable way to nake |icensing changes.

MR RUBIN. Well, if |I could point out --
this is Mark Rubin fromthe staff -- the base of 1.174
was | icensing changes that net all current regul atory
requi renents. Here we're making substantial changes
to sonme of the fundanental safety requirenments that
were promulgated 20, 30 years ago. And so as a
consequence, 1.174, the general approach to 1.174,
while it's being significantly retained, it's being
expanded to fill into the context of supporting a
maj or reqgul atory change. As a consequence, sSone areas
a little nore detail is being provided to provide
clarity and to ensure that adequate safety is
mai nt ai ned.

MEMBER APCSTOLAKI S: | thought part of the
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reason was that as long as it's a regul atory gui de you
really don't have to followit. But if you put it in
the rule --

VI CE CHAI RVAN SHACK: Yes, but you have
that problemw th every licensing basis change. They
don't have to use Reg Guide 1.174; they just do.

MR. RUBIN. But they have to either follow
the regulatory guide or provide an alternate
acceptabl e nethod. Here there are requirenents in the
rule that have to be satisfied, and there will be a
regul atory guide that will provide one way of neeting
t hose requirenents.

VI CE CHAI RVAN SHACK:  Yes, because you' ve
chosen to do that for these changes to the |icensing
basi s.

MEMBER KRESS: | think part of the problem
i s that when you change this rul e there are enunerabl e
changes that can be nade to the plant that changes the
licensing basis as a result of the rule change. It's
relatively inpossible to a priori know how many pl ants
wi | I make how many of those changes. Therefore, to go
up front and say, "Apply 1.174," it's not going to be
very easy because you have to sonehow meke judgnents
about all of those changes that are going to be made

and how each of them affects each plant. So | don't
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see how they can --

VI CE CHAI RMAN SHACK: They can't nake any
change wi thout coming in and presenting it.

MEMBER KRESS: Well, after the fact they
will come in and use 1.174 to track the result of
those changes. | think they're using it -- | don't
think you can use it as a basis for judging the pipe
size or the rule. You can use it as a control of the
effect of the rule once it's in place.

VI CE CHAI RVAN SHACK: The rule, as |
understand it, will not change anything that's in
place. |If a plant wants to change anything in
response to the newrule, they're going to have to
come in and apply for a change to their |icensing
basi s.

MEMBER KRESS: And | think they will use
1.174 like criteria for that.

VI CE CHAI RVAN SHACK: But why can't they
just use 1.1747

MEMBER KRESS:. They probably coul d have.
Every plant woul d have had to come in and do it.

MR DINSMORE: This is Steve Dinsnore from
the staff. | think we couldn't just reference 1.174
inthe rule. W wanted to put enough in the rule to

provi de the framework with which we had to work with
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And so that's why we actually put sone of the 1.174
criteria into the rule.

MEMBER APCSTCLAKIS: I n other words, you
don't people to propose an alternative approach.

(Laughter.)

If it's aregulatory guide, they can. Now
you're putting it in the rule.

VI CE CHAI RVAN SHACK: Now they wi Il have
no alternative

MR. SHERON: Dr. Shack, if | could also
add, if you renmenber that what the rule allows is
beyond the transition break size, okay? There are a
nunber of things that are «currently regulatory
requi renents, for exanple, consideration of a single
-- or assunption of a single act of failure occurring,
pi cking paraneters at their worst case conditions.
For exanple, as | said, we assune infinite operation
for decay heat along with the assunption of a nmaxi mum
peaki ng factor which those two can't occur, basically,
at the sanme time, yet those are requirenents that
currently exist.

If a licensee were to cone in, you know,
and as Mark said, the 1.174 is a risk-inforned reg
gui de but licensees still have to neet the regul atory

requi renents that exist. Wat we're doing is we're
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changing the regulatory requirenents in this case,
okay? Wen we apply 1.174 to other situations,
licensees still have to neet the regulations
regar dl ess.

In this case, if a licensee, for exanple,
were to conme in and say, "I want to change ny ECCS
analysis, and | want to use Reg GQuide 1.174," unless
t hey used, for exanple, infinite decay heat, 1.2 tines
ANS, et cetera, and the like, they would have to
request an exenption fromthe regulation. They would
still have to neet 50.46 requirenents. That's the
difference. And this is allowing that we are changi ng
50.46 requirenments. W' re backing off fromthem and
what the 1.174 does --

VI CE CHAI RVAN SHACK: But with the new
rule in place, with 50.46(a) in place, why can't he
now cone in under 1.174 and say, "l want to change ny
diesel start time" and present an analysis with a
1.174 analysis? He'll do exactly the sane thing
except the requirenents are in the rul e versus the reg
guide. |If we decide in our infinite wi sdom sonetime
that we need to change 1.174, we now are faced with
the fact that we'll have things built into the rule
rather than the 1.174. So we're --

MR. SHERON: Well, again, the difference,

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

| think, as Mark said, and that is that 50.46 is an
enabling rule. W want to have that control
basically, over changes in risk, because we believe
that if alicense were to cone in and propose changes
under 50.46(a), they could result in substantial
changes to public health and safety fromreduction in
risk.

As you said, 1.174 is nerely -- it's a
guide, it's an acceptabl e way to neet the Conm ssion's
rules and regulations. It's not the only way. That
puts nore of a burden on the staff fromthe standpoi nt
is alicensee wants to deviate from1.174 we have to
consider it, we have to -- it basically becones the
burden is on us to say why sonet hing's not accept abl e.
| think the approach we're trying to promul gate here
is to put sone consistency in the regulatory process
in how licensees conme in and justify changes to their
plants. We've probably beat this enough to death.

MR. DUDLEY: Well, you'll get another
chance toward the end, and M ke Tschiltz, the Branch
Chi ef of the Probablistic Assessnent Branch, will be
talking to you about the <changes in the risk
assessnent that foll ows.

Now, I'd just like to talk about the

schedul e for issuing a proposed rule. W're at the
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poi nt where we've just conpleted office concurrence
and we've received concurrence or conments froma
nunber of different offices. On March 10, our current
internal schedule is to resolve any open issues
associated with the concurrence or concurrence
corments. And now I'd like to kind of go to the end
of the schedule. On the March 31 date when we're
supposed to have this proposed rule to the Comn ssi on,
in order to do that, working backwards, we have to
provide it to the EDO on March 23. And to get it to
t he EDO on that date, we have to start the concurrence
process around the 17th or the 18th of March.

So it's inportant for us to get your
|l etter somewhere very near March 11 because if it
contains any itens that we need to address, either in
rul e language or in the Federal Register notice, we
will need to nake those changes before we start the
concurrence process. This is why we're asking for the
letter by a particul ar date.

And the last two slides are on what we
call a planning schedule. This gives you just an
overal |l idea of howthe schedul e for the proposed rule
and the final rule would go. The purpose of these
slides is not to specify the schedule we'll actually

use because it's all contingent on many thi ngs we have

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

93

no control over, but the purpose of these slidesis to
show you that we'll be com ng back to the ACRS on
Nnumer ous occasi ons as we continue to go through this
rul emaki ng process.

|f we assunme that the Conmission is able
to issue an SRM in two nonths, and that's just an
assunption, that's a pretty optimstic assunption,
gquite honestly, but if that were the case, then we
woul d issue the proposed rule somewhere around the
m ddl e of June. W're already working on the reg
gui de.

MEMBER APOSTOLAKI S:  What SRM woul d t hat
be?

MR.  DUDLEY: We'Ill put forward the
proposed rule to the Comm ssion and i f the Conm ssion
gives us an SRMthat tells us to issue the proposed
rule --

MEMBER APOSTOLAKI S:  Oh.

MR. DUDLEY: -- towards the end of My,
t hen we woul d publish the proposed rule in nmd-June.

W're already working on the reg guide,
and we have an internal date of the 30th of June to
conplete the first internal draft of that reg guide.
So in the sumer of 2005 we'll probably initiate

di scussions with the ACRS on the reg guide, nost
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likely with the subcommttee. |In late summer or early
fall of 2005, we'll publish the reg guide for conment
and it will be a 75-day conment period, the sane
comment period we believe that we'll use for -- that
we know we'l| use for the proposed rule, and we think
we'll use the sanme period for the reg guide.

I n Septenber of 2005, the proposed rule
comment period would end. Shortly after that, in the
fall of 2005, the comment period on the reg guide
woul d al so end. In winter 2005-2006, we're |ooking to
conplete the final rule package in the reg guide, the
final reg guide. So we'll probably nmeet with the ACRS
at least one nore time in the winter of 2006 to
di scuss the reg guide and the final rule, maybe in one
neeti ng, nmaybe in separate neetings.

CHAI RVAN WALLIS: It's interesting that
you're putting the reg guide and the rul es together
here; they go out as a package.

MR DUDLEY: That's correct. That's our
goal .

CHAI RVAN WALLI S: Whereas what we've got
today to look at is a rule --

MR. DUDLEY: Right.

CHAI RVAN WALLI'S: -- with great vagueness

about what might be in the reg guide, | think
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del i berately because you haven't done it yet.

MR. DUDLEY: Yes.

CHAI RVAN WALLIS: It gives you freedomto
put in what's appropriate. But we've only got one of
t hose things today.

MR. DUDLEY: That's correct, yes. But you
will be seeing the reg guide at | east two nore tines.

And in the spring of 2006, we would be in
a position to put the rule forward to the Comn ssi on.
Agai n, | want to enphasize, and there's an asteri sk on
all the planning schedul es, that these dates are not
official dates. They're contingent on many things we
have no control over. And they're just kind of for
bal | par k pl anni ng purposes only, and t he el apsed ti nes
on the rulenaking itens are based on typical
rul emaki ng schedul es for other goals, rules that we've
wor ked with.

MR. SHERON: Dick, could | add one thing
that | think Dick didn't cover? The industry has
indicated their desire to develop let nme call it an
evaluation or an inplenentation guide docunent,
perhaps simlar to what they did for Generic |ssue
191. W have agreed that we think that's sonething we
encourage themto do. | don't know their schedul e

right now Maybe that's a question you m ght want to
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pose to them when they come up and speak, but the
t hought is is that sonewhere down the road they will
have t heir own gui dance docunent which the staff wll
review, and presuming we find it acceptable we would
t hen probably endorse it as anot her alternative met hod
for inplenmenting the 50.46(a) rule. W would endorse
it through our reg guide. So that's another piece
whi ch you'll probably becone invol ved in.

MR. DUDLEY: Now I'd like to introduce
Gary Hammer from the Mechani cal Engi neering Branch,
and he'll talk about the revised selection of the
transition break size.

MR. HAMMER: Yes, good norning. |In way of
alittle brief background on the sel ection of the TBS,
as you renenber, we were here in | ate 2004 on a couple
of occasions to discuss this with you before where we
outlined the basis for the TBS sel ection at that tinme,
and we discussed that we had based that on severa
considerations, forenost the expert elicitation
frequency estimates. Together, with that, we wanted
to incorporate consideration of wuncertainties and
sensitivities that m ght need to be consi dered, and we
also wanted to try to account for adjustnents that
m ght further need to be incorporated, such as any

consi derations due to heavy |oads other than during
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normal operation or the sizes of actual attached pi pes
that are configured in the plants.

And as we di scussed, ultinmately, we based
the size of the TBS on the size of the |I|argest
attached pipe in the RCS | oop, and those size pipes
roughly have the frequency of the 95 percentile of ten
to the mnus 5th per reactor year. Piping |arger than
that, larger than those attached pipes, tends to be
gquite a bit larger and has quite a bit of smaller
frequency, such that you have this junp, if you will,
which forms sort of a natural decision point, if you
will.

At that time, we were postul ating that the
TBS be considered as double-ended since it was an
actual broken pipe, and that it would be applied as a
doubl e-ended break at the limting location; that is,
it woul d have to be noved around in the main | oop j ust
to see where the limting | ocation was.

MEMBER APOSTOLAKIS:  No, wait. Go back.
Let's go back. | think the first sub-bullet under the
first bullet is alittle msleading. The frequency,
actually -- eight inches | think is the snallest
di aneter, right?

MR. HAMMER: |t woul d depend on how you

aggregate the data. The aggregation had a bi g change
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MEMBER APOSTCLAKI'S:  No, no, no. The
pi pes attached to the RCS main loop, | think the
smal | est size is eight inches?

MR. HAMVER: Ch, yes.

MEMBER APOSTOLAKI S: Forget about the
expert opinion. |'mtalking about the plants now.

MR. HAMVER:  Ckay.

MEMBER APCSTCOLAKIS:  It's about eight. |
think the frequency of the whol e equival ent dianeter
of eight inches is much lower -- it's |ower than ten
tothe mnus five. It's not ten to the mnus five, as
this sub-bullet inplies. And that was your choice is
alittle nore conservative than this.

MR HAMMVER: |'mnot sure --

MEMBER APCSTCOLAKI S: Attached piping has
95th percentile break frequency of about ten to the
m nus five?

MR. HAMMER: That's roughly --

MEMBER APOSTOLAKIS:  It's not an accurate
st at ement .

MR HAMMER It's not exact.

MEMBER APCSTOLAKIS: It's lower. The
frequency is actually |ower.

MR HAMMER. Well, if you look at the 95th
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percentile, those nunbers were of course a little

bi gger breaks. And if you |look at the LOCA categories
covered sonme range between LOCA Category 3 and LOCA
Category 4 or 4to 5. And so all of these pipes fel
roughly in that range.

MEMBER APOSTCLAKIS: | think it's |ower.

MR. HAMMER: Coupled with that, the next
bullet, which is that the next |arger pipe has a much
| ower frequency, so --

MEMBER APOSTOLAKI S:  So what you're doi ng
here, for ny own benefit, if | go to the 95th
percentile of the frequency failure, of the
di stribution of the frequency failure, then | have a
bunch of expert opinions, right? Then | will also go
to the 95th percentile of the expert opinion
variability, and that's the ten to the nminus five
you' re usi ng?

MR HAMMER: |'mnot sure | understand
what you're saying. W were only working with one
curve, but the curves were aggregated in different
ways.

MEMBER APOSTCLAKI'S: But this one curve
you are using is fromthe executive summary fromthe
report? |Is that what you' re using? You say you're

working with one curve. Were did that curve cone
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fronf

MR. HAMMER. Well, you nentioned 12
experts, but the experts were aggregated into one
curve. That's what | neant.

MEMBER APOSTOLAKIS: Right, fromthe
executive sunmary.

MR HAMMVER. But there were several of
t hose curves.

MEMBER APOSTOLAKIS: | know. And which
one did you pick?

MR HAMMER. W tried to consider that
t here was sone sensitivity involved i n which curve you
pi cked, so we took that into consideration.

MEMBER APCSTOLAKI'S: Did you pick the one
that the previous speakers in the previous session
feel is the best consensus curve or you pi cked anot her
one?

MR. HAMVER: Actually, the base case was
t he geonetric nean curve --

MEMBER APOSTOLAKI S:  Yes.

MR HAMMER. -- that you heard about
earlier. There were also the aggregations of the
m xture distribution or the arithnetic nean, and we
| ooked at all of those and tended to pick whatever

nunber cane up as the larger of the group.
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MEMBER APOSTCLAKI S:  Onh, okay.

MR HAMVER So this is -- realizing that
there's not uni formagreenent on t he exact aggregati on
anyway and - -

MEMBER APOSTOLAKI S:  Ckay.

MR HAMMER: -- and we wanted to consider
t hat .

MEMBER APCSTOLAKI'S:  So you went with the
nost conservative estinmate that you could find.

MR HAMVER. Well, yes. | nean of course
95th percentileis arbitrary, soin sonme person's mnd
that m ght not be the npbst conservati ve.

MEMBER APOSTOLAKI S:  But the point is that

VI CE CHAI RVAN SHACK: We're supposed to
finish at 10:55.

MEMBER APOSTOLAKIS: But this is an
important point. | don't know why the other guy
hasn't bothered to come up with their best
di stri bution.

VI CE CHAI RVAN SHACK:  Well, he's going to
pick a different break size anyway. He's
conservative, George.

MEMBER APOSTOLAKIS: | know he is. Al

right.
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VI CE CHAI RMAN SHACK: Let's nmove on.

MEMBER RANSOM Is there a slight
di sconnect here? They're focusing on attached piping,
and | thought the elicitation was for cracks i n piping
and nore or |less of a continuous distribution.

VI CE CHAI RMAN SHACK: This is the size.

MEMBER RANSOM  Ri ght.

VI CE CHAI RVAN SHACK:  They' re picking the
si ze based on the sciences.

MEMBER RANSOM  But why pick it based on
attached pi ping? Wy not pick it based on just on the
probability of occurrence regardl ess?

MR HAMVER: Well, we |ooked at that.
nmean you could have holes in the system of various
configurations. W felt |ike one of the ways that --
since the bigger pipes tend to be thicker and nore
robust, then there was a greater |ikelihood that if
you had a break of a given size, it mght be in the
attached pipe. Because the wells are oriented in a
circunferential fashion, so if you have a crack of a
given length, it tends to affect you nore that way
than in sone ot her way.

MEMBER RANSOM But we heard fromthe
elicitation that the doubl e-ended or guillotine break

was nore unlikely than, say, cracks in piping and
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things like that, which mght open up, which then
| eads you to a continuous distribution of sizes of the
break, even though it's single-ended type of thing.
And | would think that your choice of TBS would be
based on the sanme type of consideration.

MR HAMVER: Well, | heard the discussion
earlier. |I'mnot sure | exactly agree with it, but we
wanted to capture what we though were the inportant
things in terns of the actual configurations. And so
we felt Iike the attached pipes were a nmmjor
consi derati on.

VI CE CHAI RMAN SHACK: But, again, this
size does bound all those other holes that could
appear in the system--

MR. HAMVER: Ri ght.

VICE CHAIRMAN SHACK: -- which is
consi stent.

MR HAMVER. Right. Right. And I'll get
intothat alittle bit. W |ooked at how we m ght do
somet hi ng regardi ng varyi ng the size of the break with
regard to location, and I'Il touch on that a little
bit. W did investigate that.

After the |l ast RCS neeting i n Decenber, we
set about investigating ways that we mght able to

better estimate the TBS, make it snmaller or nore
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accurately estimate it. W looked at primarily two
i ssues. The first was could we vary the size of the
TBS with respect to the location, and | think this
gets into your question a little bit.

One of the things that we specifically
wondered, and this is kind of nmaybe just one exanpl e,
but we felt like it was an inportant one, on PWRs you
have hot | egs and cold legs that operate at slightly
different tenperatures. M ght be 40 degrees F or 50,
60 degrees F, whatever it is. Anyway, it's
substantial, perhaps, in terms of the degradation
nmechani sms  being sonewhat different, at | east
t heoretically.

So we thought -- and cold | eg breaks tend
to belimting thermal -hydraulically in the analysis.
So we thought, well, okay, we're basing this TBS on
the | argest attached pi pe, which is actually the surge
line, and the surge line is attached to the hot |eg.
Do we need to nake that same size break in a cold | eg?
Maybe it doesn't logically follow.

So we went through that though process,
and we said, well, can we further parse or subdivide
sone of the information that was in the elicitation
data, in sonme of those estimates, and see if we could

come up with sonme difference |like that or sonme better
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estimate, which m ght be beneficial interms of making
the break sonewhat smaller in the cold | eg?

But when we started to do that we found
that we really couldn't adequately quantify such
di fference, because the elicitation responses were in
terms of overall frequencies of a certain size
aggregat ed over a significant population. So if you
start to break that data out in that way, it really --
you' re doing sonething and it really wasn't generated
for, we didn't feel like. So we felt like we're
introducing a |l ot of additional uncertainty in trying
to make that type of fornulation

And so we felt |ike that what we woul d do
is just stay with the size of the largest attached
pi pe and apply that fromall |ocations. But --

MEMBER RANSOM That's what you're
intending to do, apply it in all |ocations.

MR. HAMVER. Ri ght.

MEMBER RANSOM  Ckay.

MR HAMVER: Well, in all |ocations, but

MEMBER RANSOM I n cold | egs?
MR HAMVER: Right. R ght. R ght. The
ot her question we had was sonmething that the -- yes?

VI CE CHAl RMAN SHACK: Two minutes we'll
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finish up?

MR HAMMER  Two?

VI CE CHAI RMVAN SHACK:  Two.

MR. HAMMER: Ckay. [|'ll run quick. Al
right. The other question was sonething that the ACRS
had specifically asked about that we t hough was a good
guestion, whether it needed to be nodeled as a
doubl e-end. There's several considerations about
that, and |'ve listed themthere. Utimtely, we felt
like -- | guess the nost inportant bullet there is
that the, as you heard this norning, expert
elicitation really estimted frequencies of certain
size holes in the system and our further
consideration of doubling that size hole was
essentially doubl e counti ng t hat woul d be
i nappropriate, in large part.

And even if you |l ook at the full break of
pressurizer surge line, which does sinultaneously
enpty the pressurizer contents in additionto fl ow out
of the hot leg, the primary effect is what's com ng
out of the hot leg, not what's comng out of the
pressurizer. And so -- let nme see if there's anything
el se there.

CHAI RVAN WALLI S:  You had sonet hi ng about

mnways.
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MR HAMVER: It's essentially bounded --

CHAI RVAN WALLI'S: W were happy that the
doubl e-ended break sizes seem to bound the manway
break, but the single-ended break probably does not
bound the manway break anynore.

MR HAMVER: |'msorry, Dr. Vllis.

CHAI RVAN WALLI S:  The manway and t he steam
generators and so on, if they cone off, that area is
| think equivalent to the doubl e-ended break you had
before. | think going with a single-ended break you
no | onger cover the nanways.

MR. HAMVER  Because the manway itself
woul d be bigger than this size, you nmean --

CHAI RVAN WALLI'S:  Yes, right.

MR, HAMVER: Yes. But in |ooking at the
manway failure, | think we felt like that was a | ower
frequency than what was being targeted here. You'd
have to fail multiple bolts sinultaneously.

CHAI RMAN WALLI'S: It has a possibl e cause,
whi ch woul d be hunan error. That's why it's a little
different from the other breaks. It has a possible
cause, which is overtightening of bolts. Human error
could lead to nmanway failure. That's why we |like the
idea in our letter that you were covering that, and

now you're not. So | just noticed that in passing.
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MR. HAMMER: Ckay. And for the proposed

rule, I guess just to sunmarize, we're proposing that
it be based on the largest attached pipe, simlar to
before, and that it would be applied at the limting
| ocati on, wherever that would be, and that it woul d be
nodel ed as a singl e-ended break.

MEMBER BONACA: Since you're not using any
nore doubl e-ended discharge, | mean to continue to
link the transition break size to a pipe is
m sl eading. | mean | understand and now | can see
it's a single-ended, whatever, but by referring to
break size it just raises the question. It seens as
if wetrytonodel alimting break in real terns when
we didn't. | mean, yes, it's a size of the
pressurizer line but then we're only using one side of
this charge. So it really is not related to that.
Anyway, just a conment. | can live with that.

| think this linkage is a remmant of the
previ ous version of the rule where we have
doubl e- ended di scharge, and it stays in but it's
unrealistic sothereforeis not representative of what
happens if you really had a doubl e-ended break on
t hat .

VI CE CHAI RMAN SHACK: | think one of the

conclusions of the elicitation process was that if you
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wanted to get an eight-inch hole, the way that you'd
nost likely get it would be a break of an eight-inch
pi pe rather than an eight-inch hole in a 24-inch |ine.

MEMBER BONACA: | under st and.

VI CE CHAI RMAN SHACK: So there is a
| ogi cal connection, | think, between the pipe and the
hol e.

MR HAMMER. And if you renenber --
didn't go back over all of this, renenber we had
initially just come up with a nice, big, fat, round
nunmber, 14-inch on PWRs, 20-inch on BWRs. But then we
started to look at, well, if we're |ooking at pipes
that break, they don't have those exact dinensions,
and as a matter of fact those attached pi pes vary from
plant to plant, so shouldn't we custonmize it alittle
bit for that?

MEMBER BONACA: (kay.

MR. HAMVER:  Ckay.

MR. DUDLEY: GCkay. Next, Ral ph Landry
will talk about the thermal-hydraulic calculations
that we're having done.

MR. LANDRY: Ckay. One of the interesting
guestions that has conme up fromthe Subconmittee, the
full Committee and our own internal discussions as

we' ve gone about fornmulating this regulation is that
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what are sonme of the safety benefits, what are the
changes inrisk froma potential change in the rul e of
t he break size?

Subsequent to the neeting which we had in
Decenber with the Conmttee, we nmet with the i ndustry,
the Westinghouse Ower's Goup, which included
West i nghouse, Framatone and Ceneral Electric, and
di scussed what could be a set of calculations which
coul d be perforned by both the i ndustry and the NRCto
try to define or determ ne in sonme way a ri sk-benefit.
Now, this is not a definitive work, it is not
al |l -enconpassing. W due to tinme could only focus on
one particular area, so we have defined, in
conjunction with the Westi nghouse Owmer's Group, a set
of calculations which are going to be done by the
industry and in parallel by the NRC

W are going to do reactor cool ant system
cal cul ations, in other words, the LOCA cal cul ati ons.
The industry is going to performthese cal cul ati ons,
and the NRC is going to performcal culations. W're
going to use a nore or less generic nodel for the
West i nghouse four-1oop, 12-foot core plan. W're are
going to use the sane basic nodel for both the
i ndustry and the NRC so that we see how the different

codes conpare.
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Ve are goi ng to do cont ai nnent
cal cul ations, both the industry and the NRC, and the
industry is going to take a plant-specific PRA and
make nodi fications in the PRA based on the results of
some of these thermal -hydraulic calculations and try
to determne what is the change in risk fromthese
operational changes that we're tal king about.

kay. The reactor cool ant system
calculations which we're going to perform are
basically five break sizes. W're going to | ook at
what has been traditionally the worst case, snall
break LOCA. We're going to |l ook at a hot |eg break of
t he pressurizer surge line, and we're going to | ook at
the cold leg, taking the Accunulator/SlI |ine, but
we're going to place that break on the bottom of the
pi pe, which is traditionally the worst case to have a
cold leg break. And then we're going to take that
Accunul ator/ Sl line break size and increase it by 20
percent and decrease it by 20 percent, so that we can
see if there's an effect froma slightly larger or
slightly smaller break size.

These five breaks will then be run in two
conditions. W're going to use the normal energency
di esel generator start time of ten seconds, and we're

going to use a delay in the start tine up to 60
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seconds, so that we can see is there a change in the
t hermal - hydraul i c response due to a delay in the
di esel generator start.

Now, when WAayne Harrison gets up fromthe
i ndustry, Wayne is going to talk nore about how
they're going to quantify the effect of change on the
PRA and change of reliability --

CHAI RMVAN WALLIS: You're expecting a
safety benefit fromthis?

MR. LANDRY: Well, we want to see if there
is. These calculations are being designed to tell us
for aninitial cut is there a change in risk fromsuch
t hings as changing the diesel generator start tinme?
As | said, this is not an all-enconpassing set of
calculations. This was only one that we determ ned
initially we could use as a starting point.

CHAI RVAN WALLIS:  But you m ght |ook for
an optimumstart time woul d make sonme sense, woul dn't
it?

MR. LANDRY: That's a possibility to
optimze, to iterate or perturb the start tinme till
you find what is the optimum tradeoff between change
in thermal -hydraulics versus change in reliability.

W had to select an arbitrary set of

conditions to get the cal culations started, and that's
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why we' ve sel ected these as an arbitrary initial set,
and we may vary other things at a | ater date.

CHAI RVAN WALLI'S:  Are you |l ooking at risk
here or are you | ooking at core damage?

MR. LANDRY: W're going to | ook at the
change in the thermal-hydraulic conditions from a
di esel generator delay. And then that change in start
time can be translated into a change in reliability
whi ch can be then put into the PRA and deterni ned from
the PRA what is the change in risk.

MEMBER BONACA: Wul d the PRA nodel also
t he doubl e-ended guillotine break with | ess capable
PCCS systemor | ess capable, | nean, sinply with maybe
single train rather than two?

MR. LANDRY: That would be an additional
calculation for a later date. This is just -- as |
said, this is the initial attenpt to try to quantify
a change in risk

MR SHERON: Mario, this is Brian Sheron.
The PRAs | don't think go into that |evel of detail.
And 1'll have to turn to Mark or Steve here but ny
understanding is that, for exanple, they will have a
success criteria that says if the thermal-hydraulic
cal cul ation says you mtigate, the event woul d say two

accurrul ators or three accunmul ators, and your PRA says
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therefore for those scenarios it's success, it's not
core nelt. It doesn't get into the question of how
much did | increase risk by decreasing margin. W
just don't get down to that |evel.

MEMBER BONACA: In fact, you don't get
into the issue as long as it's cool abl e.

MR SHERON: Yes. The intent here is --
| nmean we have heard for a long tinme that these fast
starts of diesels and the testing required actually
may be causing nore harmthan good, and so the whole
idea here is that if we can allow a |l onger start tinme
for the diesels, there's | think a pretty obvious
safety benefit in terns of reduced wear and tear on
di esels, and that's what we're trying to see what that
benefit is.

MEMBER KRESS: You have to cone up with a
new reliability nunber for the diesel?

MR. LANDRY: Wayne Harrison is going to
tal k about how the industry is approaching that.

MEMBER KRESS: (kay.

MR. LANDRY: And he presents after us.

kay. W are also going to look at the
cont ai nnent response in a couple of ways. One is we
are going to use a generic GOTH C contai nment node

for what we're calling a generic large dry
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containnment. We're going to use that nodel to build

a contai ned nodel also, so that we can | ook at GOTH C

and contained within the staff. The industry is using
j ust GOTHI C

And wi t h t he cont ai nnent anal yses, we want
to use the mass energy releases we get fromthe
t hermal -hydraulic calculations and then 1ook at
varying the spray actuation tinme. Instead of using an
automati ¢ contai nnent spry actuation, can we del ay t he
spray actuation, and what is the effect on RABT to
some switchover from changing the spray actuation
time? Wiat is the change in washed-out debris? Wat
is the change in the effect on ECC punp and PSH from
the sunp fromthis delay?

CHAI RVAN WALLIS: It's interesting that
you seem to be |ooking at the consequences of a
decision to be made, and the decision's going to be
made before your evaluation of the consequences is
avai | abl e.

MR. LANDRY: W plan on sharing the
results of these analyses wth the appropriate
subconmittee as they becone avail abl e.

CHAl RMVANWALLI S:  That's very interesting.
| think it's very interesting. |I'mjust interested in

the fact that you're | ooking at the consequences of
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t he deci sion, and yet your analysis isn't going to be

avai |l abl e before the decision is made. It's just an
interesting way to do business. It nay be in this
case very appropriate, | donZ& know.

MEMBER APOSTCLAKI S:  Wien are the results
of these analysis going to be nade?

MR. LANDRY: That's ny last slide.

MEMBER APOSTOLAKIS: Okay. Keep ne in
suspense.

CHAI RMAN WALLI'S: Yes, we're a | ong way
fromthe final rule. Maybe by the tine we get to the

final rule you will have this, and that woul d be very

hel pful .

MR. SHERON. Dr. Wallis, again, let ne
just reiterate, this is an enabling rule. It does not
say that licensees will -- this rule allows |icensees

to go automatically off and do this. Even though we
do these cal cul ations, individual |icensees are going
to have to denonstrated, for exanple, if they want to
go to manual action for the sprays, they're going to
have to show why the timng, why the operators are
trai ned, why this can be done reliably.

CHAI RMVAN WALLIS: That's very inportant,
| think. The rule doesn't allow all these things to

happen automatically, and therefore the kind of thing
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that is being done here is going to be very hel pful
and you're assessing the applications from industry
resulting fromthe rule.

MR, SHERON:  Yes.

MR. LANDRY: The qui ck answer, George, is
t he spring.

MEMBER APOSTOLAKI'S:  Ch, that's fine.

MR. LANDRY: The PRA, which is being
| ooked at by the industry, is going to |ook at
multiple effects. As we tal ked about with EDG
reliability changes, do the | onger start times i nprove
reliability is it |ess demandi ng on | oad sequenci ng,
et cetera? Those effects can be | ooked at within the
PRA. But with respect to the containnment, as we
al ready tal ked about, does changing this sw tchover
time fromRWT to sunp affect the reliability of the
human factor by giving the operator nore time i n which
to make a switchover? Does it reserve water?

MEMBER APOSTOLAKI S:  What kind of -- the
change, what is it? Because if it's only a few
m nutes, | donA think you're going to see anything.

MR. LANDRY: W were tal king about the
spray actuation tine could be changed on the order of
hour s.

MEMBER APOSTCLAKI S:  Hours. Oh.
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MR. LANDRY: The initial discussions which

we've had with industry indicate that this could be
hours, nore than 40 m nutes.

MEMBER APOSTOLAKI S: Because, as you know,
the human reliability nodels are not that sensitive to
changes in time. But if you go to hours --

MR. LANDRY: That's what the staff had
said when we started tal king about this, that if it's
only a matter of mnutes, it's not going to nmake a
change. If it's 40 mnutes, an hour or nore, then it
may have an effect. W don't know that until we run
t he cal cul ati ons.

MEMBER BONACA: And still maintain the
capability to mitigate beyond TBS?

MR. LANDRY: Downstream Another phase in
this analysis work is that we are planning on doing
work with our Ofice of Research |ooking at the
effects of changes in mtigation strategies,
mtigation requirenents, what anal yses can show --

MEMBER BONACA: The reason why |'m asking
that question is that you want to delay the start of
the spray as long as you can, but you still have
constraints of mtigating beyond the transition break
si ze which may i npose sone requirenent. | don't know

what it's going to be. So that's why there's a
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tradeof f there how nuch you can gain in the delay of
the tinme.

MR. LANDRY: All right. That gets into a
whol e di fferent area, because then you start wei ghi ng
which plants have safety-grade air coolers, which
don't. |If they have safety-grade air coolers, they
may not need sprays for a very long tine. This
becones very pl ant-specific, but right nowwhat we are
doingis afirst attenpt at attenpting to quantifying
what are sonme of the risk changes, the safety
benefits.

MEMBER BONACA: Yes. Al I'msaying is
that in quantifying the safety benefits you can't
assunme that you're going to have all latitude to
change these things. You still have the constraints
coming fromthe mtigation necessity beyond transition
break size that will limt how nmuch of this can be
gai ned.

MR. LANDRY: Right. W're arbitrarily
limted ourselves to the TBS, to the range that woul d
still be the design basis accident, the range which
woul d still require the conservative assunptions for
the analysis, single failures, et cetera. W are not
looking at the range beyond the TBS to the

doubl e- ended gui |l | oti ne break where we woul d rel ax t he

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

120

requi renents and say you coul d use full ECC, you don't
have to take single failure or single failure, et
cetera. That would be another stage in trying to
study and quantify what the safety benefits are.

MEMBER BONACA: If that's true, then we're
not i ndependent.

MR. LANDRY: W realize that.

MR DINSMORE: Dr. Bonaca, this is Steve
Dinsnore. | think what you' re asking is whether we're
going to select a change and fully inplement that
change into the PRA so that all the plus and the
negati ves of this change are reflected in the results.
And | believe that's the plan.

MEMBER BONACA: |'monly saying that if
you say that | can delay ny actuation of the spread by
one hour, it's a great gain and all that kind of
stuff, and then when | do the actual analysis | find
that I can't do beyond ten m nutes because | have to
deal with still this defense-in-depth capability
beyond transition break, then we get the wong picture
of the results. W get sonme results that give us
confort and they may not be correct. That's all |I'm
sayi ng.

VI CE CHAI RMAN SHACK: W have to finish up

here in about a m nute.
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MEMBER BONACA: Understand that, but
that's i mportant, I think. Oherwi se we
m scharacterize the benefits of the change.

MR. LANDRY: Ckay. OQur schedule is to
conpl ete these cal cul ations in May of 2005. W want ed
to have these calculations available to support the
devel opnent of the reg guide. So we're pressing to
have t hese cal cul ati ons done in May and, again, we do
want to share the results with the appropriate
subcommittee. As the results are reviewed and we are
sure the results are right, we would like to cone
forward with you all and share the results and di scuss
themw th you.

VICE CHAIRMAN SHACK: Next is Mke
Tschiltz.

MR. TSCHI LTZ: Go ahead and go to the next
slide, please. Next slide, please. Thank you. This
slides provides a summary of the four significant
changes involving the risk assessnment that have made
to the proposed rule since the staff |ast spoke with
the commttee. Next slide. You'll get a chance. The
slide goes into themin detail.

The first issueis|late rel ease frequency.
I"'mtrying to be sensitive to the time issue here.

The proposed rule has been changed to no | onger
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provide a specific late rel ease frequency acceptance
criteria, although a later rel ease frequency
calculation will still be required for changes that
have an i npact on contai nnent performance. It will be
eval uated as part of the defense-in-depth assessnent
to ensure that a reasonabl e remains between core
darmage prevention, containnment failure and constant
mtigation.

Wiy did we make the change? The staff
felt that the best place to evaluate the | ate rel ease
frequency was in t he consi deration of
def ense-in-depth. Mre specific guidance will be
devel oped and provided in the associated reg guide,
and guidance will provide for consideration of both
gualitative and quantitative information.

We still need the calculation of |ate
rel ease frequency for changes to the facility where
CDF and LERF netrics are not sensitive to the change,
such as changes to the contai nnent spray system

I f you recall, an inconsequential change
has been defi ned as one when consi dered by itself and
when considered in conbination wth all other
i nconsequential changes --

MEMBER APOSTCLAKIS: Let nme understand

sonmething here. It seens to nme when you say that LRF
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wi | | be eval uat ed when consi dered i n def ense-i n-dept h,
in essence what you're saying is we will leave it up
to the judgnment of the decision maker whether LRF
plays any role or not. |Is that true? | nean
considering defense-in-depth is really a judgnment
call, and you are renoving explicit criteria.

MR TSCHI LTZ: Yes. And | think there had
been a great deal of work done in the early '90s on
|ate release criteria, and | think it becomes very
conplicated as far as coming up with criteria that
don't wusurp the other criteria that are directly
linked to the QHO, CDF and LERF. So | think that the
j udgnment here was that this was a conplicated enough
nmetric that it needed to have a careful assessnent as
opposed to an arbitrary type of netric with a set
limt, that we needed to consider a nunber of factors
in the deci sion.

MR. SHERON. The other thing, Dr.
Apostol akis, is that we | ooked and we said why is this
uni que to 50.46 as opposed to 1.174, in general? So
| think the though was is that at a future revision of
1.174 we woul d consider a late rel ease frequency in a
nor e gl obal context rather than just singleit out for
this rul e change.

MR. TSCHI LTZ: Ckay. Back to the
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definition of the inconsequential change. It's one
t hat when considered by itself and when considered in
combination with all other inconsequential change
remains insignificant. 1t does not becone
significant. For those type of changes that can be
guantified, we've set the limt as one Eto the m nus
seven CDF and one Eto m nus ei ght LERF, but we expect
nost inconsequential changes that are quantifiable
will be much | ess than these linmts.

Wiy did we make the change? The staff
felt that requiring licensees to track the cumnul ative
ri sk of inconsequential changes was overly burdensone
and unnecessary and that there were other neasures
that remain that assure that the facility risk remains
acceptably snall

Wy is the change acceptable? The
proposed rul e requires submittal of a 24-nonth report
by |licensees that provides a list of all
i nconsequential changes. The staff will use this
report to eval uate whether the provision for all ow ng
i nconsequential changes is being properly applied by
licensees, and particularly it wll allowus to
identify inappropriate parsing of changes where
numer ous i nconsequential changes are bei ng made t hat

shoul d have been consi dered as one change.
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The proposed rule still requires the
guantification of the inconsequential change where
possi bl e, al though there are many changes t hat may not
be quantifiable froma risk perspective. Next slide.

Okay. We reduced the level of detail in
the rule that was basically a direct excerpt out of
1.174. Wiy did we do this? WlIl, when we di scussed
this before, we felt that since Reg Guide 1.174 was
gui dance and not legally enforceable that some of it
needed to be incorporated into the rule. | think our
first attenpt we basically directly excerpted sections
from1.174 into the rule. Upon further consideration
we determned that this level of detail was not
necessary or appropriate for the rule itself and that
a lot of the guidance -- or a lot of the information
could be incorporated in the associ ated reg guide.

Wiy is this acceptable? Wat renains in
t he proposed rul e are what we consider to be the high
| evel requirenents that provide sufficient control for
safety and risk. The requirenents that remain in the
rule that are related to Reg GQuide 1.174 include
first, a requirenent concerning the PRA scope and
quality. The proposed rule requires that |icensees
guantitatively address risk from all sources that

woul d af fect the regul atory decision in a substantive
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manner. And for issues that are addressed
gqualitatively, the proposed rule requires that the
anal ysis be conservative enough to provide a high
confidence in the decision.

Second, a requirenment that specifies the
ri sk acceptance criteria. The proposed rule provides
hi gh-level criteria that will be spelled out in
greater detail in the associated reg guide, and it
requires that the risk from50.46(a) change is snal
and that baseline risk to the facility remains
relatively small

And, third, a requirenment that specifies
that as a part of the PRA updates |icensees nust
subnmit a report to the NRC when changes to a
licensee's PRA result in either a greater than 20
percent increase in the baseline risk or a greater
than one E to the m nus six CDF or one E to the m nus
7 LERF, respectively. Next slide.

Bundl i ng. Changes that are enabl ed by
50. 46 or changes that are associated with ECCS
per f ormance or associ ated wi th the consequences of the
LOCA, bundling will allow the tradeoff of risk
reducti ons associ ated with unrel ated changes with ri sk
i ncreases associ at ed wi t h changed enabl ed by 50. 46(a) .

W only envision this to be necessary or useful in
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situations where the 50.46(a) changes, the cumul ative
ef fect of the changes exceed the acceptance criteria.
In these cases, it provides |icensees with the
incentive to reduce the overall risk of the facility
by maki ng ot her unrel at ed changes.

VEMVBER KRESS: WIIl you all ow
adm ni strative changes to of fset changes i n hardware?

MR. TSCHI LTZ: Admnistrative changes as
far as -- I'mnot seeing how an admi ni strative change

MEMBER KRESS: Sone procedure on how an
oper at or does.

MR- DINSMORE: This is Steve Dinsnore from
the staff. Essentially, the way it's witten out is
that it would allow that. W' d have the opportunity
to revi ew each one i ndividual | y, because these bundl ed
ones have to cone in for review.

VEMBER APCSTOLAKI S:  So the
def ense-i n-dept h consi deration, though, probably will
veto it.

MR RUBIN. Let ne add that excessive use
of programmatic nethods is discouraged in 1.174, and
we will carry that same phil osophy through here. So
if it relied heavily on a progranmatic nethod for a

significant risk reduction, it's likely we would not
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accept it for bundling.

MR. TSCHI LTZ: This concept is allowed in
1.174. 1t's described as an unrel ated change in
consi deration of a conbined change request. And,
basically, 1.174 requires the reviewer to exan ne the
rel ati onshi ps bet ween t he proposed changes. Were one
proposed change nmay have a hi gh degree of uncertainty
associated with it, the reviewer is supposed to
consider that in the decision. The sane would apply
here to the exanple, | think, that you gave.

MEMBER APOSTOLAKI'S:  No, but | think Mrk
isright. Excessive reliance on programmtic nmeans is
di scouraged. And that will be part of the
def ense-in-depth evaluation, which is separate from
the quantitative conparison with criteria.

MR RUBIN. It will all be part of the
deci si on process of whether that particular bundling
package was accept abl e.

MR. TSCHI LTZ: Allow ng bundling will
result in changes that have a result and a net
decrease in risk or smaller net increases than would
occur if bundling weren't allowed. Next slide.

Limtations on bundling. One of the
prem ses  of risk-informed regulation is that

facilities are built and operated in accordance with

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

129

requi renents. Therefore, if a change were necessary
to bring a facility in conpliance with NRC
regulations, it could not be bundled wth other
changes. An exanple of this would be where a |licensee
di scovered a section of piping that was required to be
seismcally qualified and they nade the nodifications
to the plant that brought it in conpliance and
seismically qualified the pipe. There would be an
associated risk reduction with that change. They
could not bundle that with other 50.46(a) rel ated
changes in order to neet the risk criteria.

There's additional limtations on the use
of bundling that have been derived directly from Reg
GQuide 1.174. Specifically, bundl ed changes nust not
increase risk from significant accident sequences,
cause |l ower rank accidents to becone nore significant
or create new significant accident sequences.

MEMBER KRESS: Do you have a
guantification of the word, "significant?"

MR, TSCHILTZ: No. It's not quantified in
1.174, as I'msure you know, and it's not quantified
here.

MEMBER KRESS: Yes, but we always have to
ask this question.

MEMBER APOSTOLAKIS: You're using the
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| anguage that -- | don't understand why do you have to
say, "must not." Wy don't you soften it and say that
t hese consi derati ons will be part of t he

def ense-in-depth evaluation as well? In other words,
it will be part of the judgnent of the decision maker.
That makes rmuch nore sense. Because you can have an
increase in risk fromsignificant acci dent sequences,
but overall that's acceptable if you consider
everyt hing el se.

MEMBER KRESS: In fact it's nore |likely.

MEMBER APCSTOLAKIS: Yes. | nean this
"must not" is kind of too strong.

MR TSCHI LTZ: | don't know whether those
words are taken directly out of 1.174 or not.

MEMBER APOSTOLAKI S: Wl |, you know, 1.174
didn't conme down fromthe nountain.

(Laughter.)

MR DINSMORE: This is Steve Dinsnore.
The "nmust" is fromthe rule because it was witten in
the rule like that. |If we changed it to "should,” I'm
not sure how that affects the rul e | anguage.

MEMBER APOSTOLAKI'S:  Fromthe rule. Wich
rule is that?

MR. DINSMORE: Well, the proposed rule.

| think we have flexibility in defining "significant"
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and that kind of stuff, but -- | think we coul d change
the rule, but I don't know the inpact of that.

MR RUBIN. | think the actual process is
exactly what Dr. Apostolakis is asking for, is
implying. But the word | anguage | think was driven,
as Steve said, by our attorneys. But we do of course
have the flexibility of determ ning both significant,
what the significant accident sequences are. These
aren't defined in the ASME standard either, and that's
an issue.

MR. SHERON: | was just going to say that

we normal |y don't put "shoulds" in rules, okay? It's

"must" or "shalls." Shoulds go to reg guides.
MEMBER APOSTOLAKIS: Couldn't you say,

" must be considered in the defense-in-depth

eval uation"? Then you still use "nust."

VR. RUBIN. This isn't just
defense-in-depth, thisis directly inpacting the risk
profile.

MEMBER APCSTCOLAKIS:  Well, everything is
def ense-i n-dept h.

VI CE CHAI RVAN SHACK: W need to nove on
Ceor ge.

MEMBER KRESS: Can | ask one nore question

of these guys? | was a little disturbed to hear that
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you backed off the late containnent failure criteria.
Does this mean you' re now goi ng to i gnore total nunber
of deaths and the total inpact of |and contam nation
in your criteria? Because those aren't really
covered. Well, to some extent CDF addresses them but
they're not covered by the quantitative health
obj ectives. Those are individual risks.

MR TSCHI LTZ: Well, | think the reason we
want to have the late rel ease frequency in there is
because we recogni ze that a significant amount of the
dose to the public froman accident would occur from
alate release. That's why we're including it in our
decision. The ability to come up with a neani ngful
nmetric that we could live with forever or close to
forever inthe time frame that we are developing this

rule is a chall enge.

MEMBER KRESS: | understand that, and it's
a lot like the safety goals, and those were |ike
pulling teeth. | suggest you give this sone thought
before the next revision of 1.174. | think that's

somet hi ng that i s badly needed, sonme quantifiable risk
acceptance netric that deals with societal risk

MR, TSCHILTZ: | think we were already
pl anni ng on doing that as part of our next reviewin

Revi sion 1.174, because this -- when we were doi ng t he
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work for this rule, we recognized that we could use
addi ti onal gui dance here.

MEMBER APCSTOLAKIS: Is it necessary to
have the last bullet in the rule? Take it out. But
if you have to use "nust," then take the whole thing
out. Nobody's forcing you to put that in the rule.

MR DINSMORE: This is Steve Dinsnore.
But then it --

MEMBER APOSTCLAKI'S: Because this is
awfully detailed. A mnor increase in the risk from
significant accident sequences nust not. Leave it up
to the decision nmaker to deci de whether it's
i nportant.

MR DINSMORE: This is Steve. But we have
to have sonme reason to -- we have to have sone
authority to request that and to deny it based on this
type of information.

MEMBER APCSTCOLAKI S: They have a | ot of
freedom

MR DINSMORE: Yes, that's a lot of
freedom but it's also difficult to fully justify the
-- but if we have this type of |anguage in the rule,
it's clear.

MEMBER APOSTCLAKI'S: But what is a m nor

i ncrease? This says, "must not increase,"” period.
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And the increase is ten to the mnus ninth. This
says, "must not."
MR. SHERON: | think you've raised a good
point. W can |look at the words. | nmean | woul dn't

want to use the word, "significant," twice in the sane
line, but we could say, "should not significantly

increase the risk from significant acci dent

sequences.” | think that's what you nean, really.
But you're right, there could very small increases
that are inconsequential where "nust" would -- and |

think we've suffered with that with the NOED policy.

MR. SNODDERLY: Excuse ne, Mke. Can
follow up on Dr. Kress' question about |ate rel ease
frequency? So is it correct to say then fromthe
period early to, say, 24 hours the design basis of
contai nment now would be driven by the transition
break size? |In other words, after early, say, two to
four hours, to 24 hours, in that tinme period, what
woul d be t he design basis of containment? Wuld it be
governed by the transition break size? |I'mtrying to
figure out what --

MR, TSCHILTZ: Wiich is the nost limting?

MR. SNODDERLY: Right. Wat would be the
design basis for containment? 1t no |onger would be

t he doubl e-ended guillotine break, right?
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MR, TSCHI LTZ: VYes, but the contai nment

would still need to wthstand the double-ended
gui | I oti ne break.

MR. SHERON. It still says they have to
mtigate up through the double-ended guillotine
rupture, which nmeans that the containment has to
remain in tact.

VI CE CHAl RMAN SHACK:  Yes, but if you take
atransition break size with a design basis pressure,
will that be nore limting with a large break with a
realistic failure criteria? That's the question that
Mke is after, if | can understand it.

MR. SHERON: The doubl e-ended guill otine
is going to produce the largest nmss and energy
release into the containnment and will produce the
| argest chall enge to the contai nment.

VI CE CHAl RMAN SHACK: Right, but as | read
it, you're going to have different -- you no |onger
can have the design basis pressure for the
cont ai nnent .

MR SHERON: We said we would |ook. |
think if | remenber correctly we woul d | ook at whet her
or not it was acceptable to allow increases, say
above the appropriate ASVME code service level. For

exanple, if the contai nment design pressure i s 55 psi
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and let's say a licensee cones in and proposes an
uprate i n power such that the nass energy rel ease goes
up to 60 psi, | think what we said -- help ne, Gary,
if you renenber -- we said that we would take a | ook
at that and as | ong as we were preservi ng substanti al
margin with that, then we would probably allow that.
But we were not going to just give up on the design

basis for the containment at all. Does that nake

sense?

MR. LANDRY: That's another one of those
pl ant -specific cal cul ati ons, because when we talk
about the service levels for containment, it's for a
particul ar contai nnent design. The design pressure,
the yield pressure and the ultimte pressure for a
large dry are significantly different than froma
freestanding shell. So that we have to be very
careful when we tal k about changi ng al | owabl e pressure
limts for a containnent. Wat contai nment design are
we tal king about here before we start saying we can
al | ow t hese changes.

VI CE CHAI RVAN SHACK: Yes. | nean you're
going to still have assurance of the contai nnent
integrity, but it's not clear to ne that the design
basis will always be the | arge-break LOCA, the DEGB.

It may, it may not be; | just don't know.
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MR. LANDRY: The steamline break is stil
inthe design basis. And the main steam|ine break on
pressure is only slightly below the LOCA. It's only
a couple psi less than a LOCA for pressurization. It
is in virtually all cases the limting event for
tenperature in all containnments. So sinply changing
the LOCA requirenment or LOCAlimtations really isn't
going to affect significantly the containnment
requi renents.

VI CE CHAI RVAN SHACK: We're going to have
to nove on now.

MEMBER S| EBER: Wl |, the leak rate would
be higher with the |arger break, which is also the
design requirenent. |It's possible you may nove to a
different service |evel for contai nnent.

MR. LANDRY: Leak rate is a function of
service |l evel and pressure.

MEMBER S| EBER Right. Right.

MR. LANDRY: The |eak rate doesn't go as
a stop function with service level. It's a |linear
function.

MEMBER SI EBER  Ri ght.

MR. LANDRY: As you go up in pressure, the
leak rate is going to keep goi ng up.

MEMBER SIEBER It will go up with it,
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right.

MR. LANDRY: Wen you go from Service
Level Ato B, you don't have a step function change in
| eak.

MEMBER SI EBER  Ri ght.

MR. DUDLEY: Dr. Shack, Brian Sheron has
some concluding remarks he'd |Iike to make.

MR. SHERON: Well, | just wanted to thank
the Committee for allowing us to come down and nake
the presentation. | just want to point out we've
wor ked kind of Iong and hard on this. [If you counted
t he nunber of hours we agoni zed over this, this was
not an easy rule. W think that based on the letter
we got fromthe Conmittee | think | ast Decenber, we've
actually noved the rule closer to neeting your
comment s.

VICE CHAIRVAN SHACK: Except for
contai nment failure.

MR SHERON. |'msorry?

VI CE CHAI RMAN SHACK: Except for late
contai nment failure.

MR SHERON. Well, what we said, | think,
is that we agree with you that -- and | agree with Tom
that it's something that needs to be e considered. W

need to do it in the context of 1.174. It's not a
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uni que paraneter or netric just for this rule, okay?
And | think we've said that we would -- you know, as
we go forward with 1.174, it is something we wll
explicitly consider. And to the extent that we change
1.174, it would probably be retroactively applied to
this rule as we go forward. But in the sane sense, as
you heard, we're not ignoring |ate containnment failure
consi derati ons when we | ook at the risk anal yses here.

| "' mgoi ng to be nercenary and say we woul d
| ove to get a positive letter so we could get this up
to the Commission and like to go forward with it and
at least get the public conment period started. So
with that, 1'Il close.

MEMBER APOSTOLAKIS:  So we're way ahead of

tinme.

MR. HARRI SON:  You ready?

VI CE CHAI RMAN SHACK:  Yes.

MR. HARRI SON: Well, | guess it's stil
norning. Good norning. | want to thank the ACRS for

giving us this opportunity to status the industry's
efforts at evaluating the proposed change to 10 CFR
50.46. Ral ph Landry covered a nunber of the things
that 1| was going to discuss, so | will be brief.

The first slide was intended to put this

work in context and | think we've discussed this to
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some extent. The point that | want to nake here is
that we view the proposed rule as a key part of the
change in the regulatory structure that will serve the
i ndustry and the regulator for the long term These
are exanpl e safety benefits. They're not the primry
pur pose or necessary desired outcone of this proposed
rul e change.

And I'd like to also point out we think
the proposed rule is the right thing. W believe that
what we're seeing is that the proposed rule is safe,
preserves the safety of the plants. It's consistent
with the vision that's up here. It is an optiona
rule, we want to reiterate that, which makes it easier
for the industry and to regulator to inplenment. And
| think it establishes the environnent for going
forward to identify changes in the future.

| think as Ral ph nentioned, we net with
the staff in January and had a very effective
di scussi on on how the eval uation should proceed and
what ki nd of information the NRC woul d need fromthe
i ndustry in supporting their evaluation. And today,
we focused on the two exanpl es of safety benefits.

It says here we are supporting devel opnent
of the inplenentation guidance. That's still inits

very early conceptual stage, so |'mnot going to spend
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any time on that today. And the discussion on the two
exanples is going to be qualitative because we don/A
have the final quantitative results that have been
vetted through all our stakehol ders.

Ral ph di scussed how we were doing the
nodel i ng wit h t he di esel generator start requirenents.
W expect the longer start times to have an increase
in diesel reliability, and we have been doing
guantified evaluations of that. W've introduced
station personnel that are famliar wth diesel
reliability. Their response has been very positive
with regard to extending start tines from the ten
seconds to sonmething |li ke 30 seconds or a mnute.

And we've also reviewed |INPO EPI X data
from diesel generators for the past eight years,
about 800 diesel generator reports. And the
prelimnary results are showing a decrease in start
failures, decrease in run-tine failures due to the
reduced wear and tear of fast starts and the potenti al
for decrease corrective maintenance that you have to
take to address those start run failures, which
clearly affects the availability of the diesel.

W' re taking those results and we' re goi ng
to run those through several plants PRAs. As you

woul d know, plants vary in their susceptibility or
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sensitivity to the loss of off-site power events.

MEMBER APOSTOLAKIS: What results are
these, prelimnary results? Wat results? | nean
where do they conme fronf? You said prelimnary
resul ts?

VR. HARRI SON:  Prelimnary results
i ndi cate we have started to take some of the -- we've
begun to try to quantify the effect of this interview
with the station personnel and --

MEMBER APCSTOLAKIS: So these are the
results of interviews?

MR. HARRI SON: Interviews and | ooking at
t hese 600 cases up there on what effect were these
cases attri butabl e and how many of these case coul d be
attributable to issues related to fast starts of the
di esel .

MEMBER APOSTOLAKIS: Which is also a
matter of judgnent.

MR. HARRI SON:. Well, certainly, the
evaluation of the individuals performng those
eval uati ons, yes.

MEMBER APOSTOLAKIS:  So you woul d say,
let's say, fromthe 600, | don't know, 425 were due to
the fact that we started within ten seconds.

MR. HARRI SON: O however nany there are.
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MEMBER APOSTOLAKIS: So now if | didn't

have to do that, what would you do? You would
elimnate the 425 failures fromthe pool ?

MR. HARRI SON:  You woul d eval uat e whet her
that failure could be elimnated fromthat pool.
don't have the exact details on how they have
addressed t hose val ues, and that woul d be part of our
report.

MEMBER APOSTOLAKI S:  Ckay.

MR. HARRI SON: The contai nment spray
results, as Ral ph has indicated, the changes that
could affect the LOCA accident progression, as we
nmenti oned before, are to reduce the potential for
human error in perform ng the manual actions for going
to recirc. And they mnimze or elimnate major
debris transport nechanism to the containnent sunp.
O those two, the one that we're quantifying is the
first one, which is the potential for human error in
perform ng the manual actions.

Al so, for smaller LOCAs, you have the
potential for wusing normal shutdown cooling as a
| ong-term stable state to maxi m ze that.

CHAI RVAN WVALLIS: | think it would be very
good for the industry if you could showthat this rule

woul d enabl e you t o do sonet hi ng about the cont ai nnent
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sunp.

MR. HARRI SON: Well, | think qualitatively
just | ooking at what we have to do to the nodels on
that is right nowthe nodels are based on the existing
sunp si ze assunptions and failure probabilities. And
you woul d say, okay, thenif | nowassunme | don't have
to initiate contai nnent spray, this is a change that
we woul dn't have to nake to the nodel. W haven't
really | ooked at how we would quantify that, so this
has just been a qualitative assessnent at this point.

MEMBER SIEBER: Wth respect to debris
generation and transport, have you tried to estimate
how much debris generation and transport conmes from
t he actual jet inpingenment of the break as opposed to
the effective contai nnent spray, which typically has
much | ess energy content?

MR HARRISON: | think there have been --
|"m sure there nmight be some people who can address
what the -- and you all have probably heard the
di scussions on the nodeling that has been done. M
understanding i s that the contai nnent spray transport
is alot of what washes down from | oose stuff inside
t he contai nnent .

MEMBER S| EBER: Lose all the dust.

MR. HARRI SON: But it also adds to 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

145

vol une and velocity that goes into the sunps. And the
ot her detrinment that contai nment spray provides here
is the water that's used for contai nnent spray can't
be used to inject into the core. So you' re conpeting
with safety injection on core cooling.

MEMBER SIEBER: Well, |'mstruck by the
wor d about hal fway down there, "elim nate maj or debris
transport.” |If you have a break, you're going to have
debris transport.

MR. DUDLEY: You'll have debris transport,
but the way it's currently done, Jack, it really is a
contributing factor to the anount that nakes it to the
sunp.

MEMBER SIEBER: | agree with that.

MR. DUDLEY: Yes.

CHAI RVAN WALLIS: | donZ think he's
elimnating debris transport. He's elimnm nating one of
t he maj or nechani sns.

MR. HARRISON: Right. That's correct.

VI CE CHAI RVMAN SHACK: It's a mmjor debris
transport nechani sm

MR. HARRI SON: That's ny understanding, it
is a major contributor.

VI CE CHAI RMAN SHACK: Now, you're going to

still address Dr. Bonaca's question of how much of
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this benefit you can get and still mtigate.

MR HARRISON: Well, that's true, and I'm
gl ad you asked it. That was one of the coments that
| wanted to make, and |I'Il go ahead and make it now.
W had the question, does the risk from the
| arge-break LOCA increase, and |'d point out that
there certainly is no change until alicensee actually
makes a change to their plans. That's the first thing
"1l point out.

For the standby diesel generator, 1'd
comment that it probably -- changes, it probably nakes
no di fference in the core damage frequency because t he
ten-second assunption, remnd you, is an arbitrary
determnistic tine, and we don't -- within the PRAsS we
don't say that you have a loss offsite power at the
time of the break. So | would anticipate that there
will be no change in the <core danmage failure
probability for the | arger breaks.

MEMBER BONACA: M/ question was a
different kind. | just sinply said that you do not
have freedomin nodifying your paraneters, such as
price set points and things like this. 1It's too bound
by some requirenents that cones fromthe beyond
transition break, and you don't know what they are

yet .
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MR. HARRI SON: Right. Now, when you go --

on sprays, that's a good point. W' ve always made
that statenent that -- diesel inmprovenents, | think
are nore applicable across the board to nore people.
And like | said, it varies with your sensitivity to

| oss of of fsite power scenarios. Containnent spray is
nore plant-specific. It varies a lot with the design
of the plant, the size of the containnment, what you
depend upon sprays for, whet her you have
safety-rel ated reactor contai nment fan cool ers and so
forth.

So  whet her you would change the
contribution for the larger breaks for containnment
spray is going to depend upon your plant design, and
it may vary from essentially none for a plant |ike
Sout h Texas, | think we woul d probably see no change
where contai nnent spray is not a contributor to core
damage frequency, to other plants, smaller plants
wher e contai nment spray i s credited and t hey woul d not
see the sane benefit. 1In any case, | think it's going
to be zero to very, very small

MEMBER PONERS: Do you run into a Part 100
problemto laying the spray?

MR. HARRISON: | think the short answer to

that is no. The source termwould already be
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addressed by, what is it, 50.67, the source term
There may be, | think, opportunities to use the source
term in conjunction with this rule, the alternate
source term If you still have to assune a --
certainly, for Part 100 in consideration of offsite
dose, you'd still have to consider a determnistic
source term

MEMBER POWMERS: | guess | don't
understand. Your worst two-hour concentration is
guaranteed to be higher, isn't it?

MR HARRISON: |'msorry?

MEMBER POWERS: Your worst two-hour
concentration of suspended radioactivity in the
cont ai nment atnosphere is guaranteed to be higher if
you del ay the spray.

MR. HARRI SON: That is right, and that's
why |' msayi ng you may need to credit alternate source
term

MEMBER POVNERS: | don't think that wll
gi ve you any advantage at all, because the anmount of
particulate that you' re going to have in the
at nrosphere is going to be pretty significant if you
don't have that spray operating. Two hours you' ve

gotten everything that you're going to get out of the
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MR.  HARRI SON: | can only cite the

initial results that we have been able to do in South
Texas. The initial results that we have at South
Texas suggests that with the -- that we do not -- with
the alternate source term we will not need

contai nment spray for dose. Again, | would stress
that this is a plant-specific analysis. It may be
t hat not everyone can use the sanme results or achieve
the sane results.

MR. PI ETRANGELO. But that's one of the
limting factors we tal ked about before, | think.

MR HARRI SON: R ght.

MR. PI ETRANGELO  You have to neet that.
You cannot get out of that by doing this.

MR HARRISON: | think I nade all the
points | was going to nake on that one.

The summary |'I1 stress that t he
prelimnary results are positive, that the val uations
for both exanples are showing a safety benefit. |
stress again the results are going to be
pl ant - speci fi c.

And, again, just for context purposes
t hat these are exanpl e cases, and we're real |l y | ooki ng
for the rule to establish the framework to identify

addi tional safety benefits for future applications --
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operational benefits.

CHAI RVAN WALLIS: So there are sone
benefits, but | didn't see you speaking as if they
were spectacular or so you're saying that they're
wonder ful benefits and that -- they are benefits.

MR. HARRI SON: They are benefits. | think
of the two that the diesel generator reliability will
be the nore significant of the two benefits. | think
that's inplied, if not alnost specifically stated
here.

CHAI RMAN WALLIS: Is there sone way to

guantify that benefit so we know how big it is? How

bigisit?

MR HARRISON. W're in the process of
guantifying that. Again, that's not been -- we don't
have the final results, but it will be --

CHAI RMAN WALLIS: How big is it likely to
be? | nean you nust have sone idea of the order of
magni t ude.

MR. HARRISON: |'mnot even going to try
to --

MEMBER APOSTCOLAKIS: Let nme understand
this. To what extent a statenent |ike that depends on
our ability to quantify these things?

MR. HARRI SON: Well, it depends upon the
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MEMBER APOSTOLAKIS: | mean | question
where we are --

MR. HARRI SON: You need to be able to
guantify and nmake the rel ati onshi p between t he data - -

MEMBER APOSTOLAKI S:  Sure.

MR. HARRISON: -- that we're evaluating.
In other words, if we say, "Well, we're going to
i ncrease di esel generator reliability by five percent

or ten percent,"” then we need to be able to use the
data that we have to say that these data support that
change in diesel generator reliability. W can make
that relationship between those data.

MEMBER APCSTOLAKIS: Right. It seens to
me in both cases there will be a considerable use of
judgnment just to the inpact on the safety benefit. n
the one hand, as we said earlier, we have to decide
whi ch failures of the diesels that have been reported
were actually due to the fast start tine.

MR. HARRI SON: Ri ght.

MEMBER APOSTCLAKI'S: And then use sone
judgnment to say, "If | didn't have that, sonething
woul d happen.” And with the human reliability, as we

di scussed with the staff earlier, unless you go to

hours, the current nodels really will not be able to
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tell you, "Boy, this is really better, because you
increased it by 15 mnutes.”

MR. HARRI SON: Well, as they're saying, 15
m nut es doesn't hel p very nmuch, but if you increase it
by an hour, you could probably increase hunman
reliability by maybe a factor of five or an order of
magni t ude, perhaps. And that can hel p sonme plants.

MEMBER APCSTOLAKI'S:  So you think the main
benefit is the diesel reliability.

MR. HARRI SON: That's ny judgnent. And
the reason | say that is because | think that it would

be nore broadly applicable to nore plants.

MEMBER APOSTOLAKIS: Onh, | see. | see.
Thank you.

MR. HARRI SON: And that concl udes ny
di scussion. |If you have any questions --

MR. DUDLEY: My | ask a question?

Qoviously, we're interested in things that are
potential safety benefits. As far as the econonic
benefits are concerned, is it obvious to you which
t hi ngs you would go after now? | nmean is it clear if
this is enacted that you're going to go and ask for
some changes to the plant that would involve very
smal | increases for econom c purposes?

MR. HARRI SON:. W have a pilot plant
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that's ready to make an application. | think that we
have quantified sone business cases for this. W've
| ooked at, for instance, sone of the testing
requi renents on the diesel generators. W think it's
an advantage to us. One of the things that the jury's
still alittle bit -- still out on is the analytical
savings that we would see fromnot having to do
detail ed | arge-break LOCA anal ysis to the sanme degree
we had. So one of the goals of the inplenentation
gui dance is that we don't create a process where we
have to do a risk-inforned beyond design basis
eval uation that | ooks and has the sane i npact that the
current |arge-break LOCA does. But | think we're
seeing certainly sone potential savings in that area.

The fuel savings that we've tal ked about,
that's going to be plant-specific. It depends on
whet her you're large-break LOCA |imted. |If you're
| arge-break LOCA limted on peaking, you may have an
opportunity there, but I think we all recognize that
there are other fuel design linmts that may give you
a chall enge, |li ke DNB or actual offset anonmaly or what
have you.

So, again, | want to say that we're
establishing a framework here that will renove what's

been a barrier so that as we nove forward in tine that
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we can gain sonme of these additional benefits.

CHAI RVAN WALLIS: | think nmy coll eague
asked you about econonic benefits, and the regul atory
analysis that we saw canme up with a major benefit
being the potential for power wuprate. |Is that
somet hing that you see fromyour perspective to be a
maj or benefit?

MR. HARRI SON: M personal viewis this
will facilitate power uprates. Power uprates
obviously require a lot of other analytical things
that you have to consider. | think that this will at
| east make the | arge-break LOCA eval uation certainly
sinpler and nmuch less of an obstacle for a power
upr at e.

MR. SNODDERLY: Excuse ne, M. Harrison?
M ke Snodderly back here.

MR. HARRI SON: Onh, M ke.

MR. SNODDERLY: The staff told us they
antici pated conpleting their anal yses in May 2005 and
their reg guide by June 30, 2005 and then initiating
di scussions with us in the sumer of 2005. Can you
gi ve us sone idea of your schedule or if you think it
will be conmpatible with the staff's? |In other words
-- because | think when we reviewthe staff's anal yses

and their reg guide, we'd ideally like to be able to
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conpare it to what you've devel oped.

MR. HARRISON: We're working with the
staff's schedul e, so our intent and plan is to support
the staff's schedul e with our eval uati ons and actual ly
to give them -- perhaps if we can to even precede
their schedule so they'll have sonmething to | ook at
ahead of tine.

MR. SNODDERLY: Ckay.

VI CE CHAI RMAN SHACK: Tony?

MR. Pl ETRANGELO. Before | get into somne
per spective on t he proposed rul enaki ng and sone of the
other stuff, | did want to offer a few remarks on
behal f of the BWR Boi |l i ng Wat er React or Omer's G oup.
They couldn't be here today but they did send ne sone
stuff to ask me to include in the remarks here, and
did want to do that.

Qobvi ously, we haven't seen what's in the
proposed rul emaking package wth regard to the
specific rul e | anguage. The first version of the rule
speci fied the 14-inch and 20-i nch for BWR doubl e- ended
break. | believe, if | could surm se correctly, that
the current version says sonething |ike single-sided
of the largest attached pi pe.

In the case of the BWRs, that doesn't do

t hem nmuch good, because it's still 20 inches wth
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their recirc piping and their RHR lines. So from
terms of enabling anything with regard to boiling
water reactors, this rule does not do that. And
again, on behalf of the boilers, they do think that
there is in the nei ghborhood of sonmething | ess than 14
inches, consistent wth the expert elicitation
results, would allowthemto accrue the sane types of
safety benefits as well as other benefits that they
could get with their current topical report that was
subnmitted last year on the separation of |oss of
offsite power fromthe | arge-break LOCA

Now, that's been in the staff. That's
been deferred because of this rul emaki ng plan, but
this rul emaking, given that the GDCs don't apply
beyond the transition break size, could acconplish the
same purpose that the boiling water reactors were
i ncluded in the ruling.

So in terns of being enabling, it doesn't
do it for the boilers. They did submt conments to
the staff in Septenber as part of the regulatory
analysis input following the workshop late |ast
sunmmer. | knowit's too late for the staff to do
anything with the current package and probably even
for the Comm ssion to do anything at this point, so

this is obviously sonething that's going to be
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commented on in the proposed rule stage, but |'d ask
you to -- I'mplanting that seed now because we're
going to cone back to this point when we have further
del i berati ons.

So the boilers think there's a case to be
made for their inclusion as being enabling in this
rule with regard to break size, and there's |ots of
benefits Ii ke the ones that Wayne tal ked about di esel
generator reliability, on optimzed DCCS perfornmance
on enhanced decay renoval capability as well as
sinplifying some of the text spec surveillance
requi renents. The sanme kind of safety benefits we're
trying to quantify here we could do the sane thi ng now
if the boilers could play in the sandbox, if youwll.
So | just wanted to offer that on their behalf.

kay. Turning to the -- let nme start at
a really high level. Wy are we doing this
rul emaki ng? Wiat is the purpose of this rul emaki ng?
What are the success criteria for this rul enaki ng?
What do you really want to get out of it? And | guess
| could go around and poll each ACRS nenber, but |et
nme j ust suggest one to save tine.

|f at the end of the day this rule doesn't
provide the option at least to get |licensees and the

NRC to focus nore on safety-significant natters, it's
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afailure. It will be perceived as a failure. | mean
that is the intent. That goes back all the way to the
definition of risk-infornmed regulation. Focus on
things nore that natter, nore of the stuff that
doesn't matter or that's less significant. So that's
what this has to achieve at the end of the day.

Now, we just talked about enabling

beneficial changes. That to ne is a sub-tier. It has
to-- if you can't do anything that's beneficial as a
result of the rule, it's a failure. I1t's just out
there, people won't pick it up. It we go through al

this work, staff went through all this work, industry
went through all this work, nobody picks it up, it's
a failure. So it has to enabl e beneficial changes.

| think that's why the boilers want to be included in
t hi s.

CHAI RMVAN WALLIS: | noticed you said
safety-significant natters were beneficial, but how
about the power uprates? There are benefits which are
not related to safety.

MR Pl ETRANGELO There are.

CHAI RMVAN WALLI S: That are enabled by this
rul e.

MR. Pl ETRANGELO There are. There are.

But at the end of the day, you still have to be able
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to nake a case that you're focused on safety nore than
you were before. | you can get some econonic benefits
out of that and do the sane thing, great.

Now, there's another el enent of this, and
| think consistent with the history of risk-informed
regul ation you see this, and that is, well, how do you
control the potential changes that this thing enabl es?
And | think that's where a |lot of that part of the
rule that the staff worked on cones from And |
understand that. Froma regul atory perspective, you
don't want to enable sonething that could have a
significant increase in the risk profile or decrease
safety at the plant. So | perfectly understand that.

My point is that at the end you have to
have a bal ance, okay, that you can't burden |icensees
on looking at things that are inconsequential or
burden the NRC staff with anendnent requests on things
that are i nconsequential or review of things that are
i nconsequential, because if you do that, you won't
neet the higher-1level purpose of focusing on things
that matter nmore. So there's a balance that has to be
achieved there. | understand the regul atory
perspective, but there's an attention and resources
perspective that also has to be bal anced.

CHAI RVAN WALLIS: Well, that's what I'm
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waiting for really is the consequential things. |
think that there are a | ot of inconsequential things.
|"mnot really interested in those. But if you can
showthere are sone real | y consequenti al changes whi ch
matter, then that will be great. | don't think we've
got to that point yet.

MR. PIETRANGELO |'Il get to that in a
second. To ne there's three basic issues wapped up
in this rul emaking, okay? The first has been the
focus on the break size. A lot of -- that's the whole
expert elicitation, three years worth and even before
that tal king about it has been focused on this expert
elicitation. So when that effort's over, | nean
you' ve | ooked at it six times now, you're going to get
a seventh shot at it later, | think we're going to
have a pretty sound rationale for saying this is it.
And it will be reflective of the expert comrunity.

Part of the safety benefits cal cul ations
t hat Wayne tal ked about and that Ral ph Landry tal ked
about before are really ainmed, | think, at trying to
gi ve us sone nore confidence that when you put the TBS
at a certain spot consistent wth that expert
elicitation, you can in fact enable beneficial
changes. You don't want to set it so high that it

doesn't enabl e anything. So those cal cul ati ons, those
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guantifications will help to informthat.

But 1've got to tell you, | don't need a
PRA cal cul ation that tells neif | increase the diese
start time fromten seconds to 60 seconds, | don't
need a calculation to tell me that's better.

CHAI RMAN WALLIS: It's better, but how
consequential is it?

MR. PI ETRANGELO  Doesn't matter. Doesn't
matter. Doesn't matter.

CHAI RVAN WALLI S:  But you said you used --

MR. PIETRANGELO | don't need to have it
guanti fi ed.

CHAI RVAN WALLIS: Don't want it to be an
i nconsequenti al thing.

MR. PIETRANGELO Way? | know, and |
think the qualitative data will tell you that it's
better. To delay contai nnent spray, and Dr. Powers
brought up the part about the Part 100, | nean we
al ready have to assunme that you have a degraded core
in order to scrub the containnent spray. But in
del ayi ng contai nnent spray it doesn't nmean that there
can't be sonme operator actions that |ook at actua
radi oactivity levels in the contai nnent post-acci dent
or have interlocks with radiation nonitors that woul d

actuat e contai nment spray versus let's just assune it
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is per the current design basis and just flood the
containnment with all that contai nment spray, bypass
the core, wash all that debris down in the screens.

| nean, intuitively, | know that it's
better if we do it smart, and we can quantify what the
del ay and enptying the RAST is and the delay to switch
over and how nuch that will inprove the reliability in
doing that. And we'll do it. But |I don't have to do
it to knowthat it's better. And there's thousands of
exanples like that. | don't have to know that if the
di esel starts in 11 seconds instead of 10 today |'ve
got to tear the diesel down and go fix something to
get it to start at ten seconds. That takes the diesel
out of service. |It's unavail able, okay? |s that good
for safety?

MEMBER RANSOM  But the real question is
is 60 seconds any better?

MR. PI ETRANCELOC Ri ght.

MEMBER RANSOM  Significantly better.

MR. PI ETRANCELOC Ri ght.

MEMBER RANSOM  Because starting a diesel
engine it takes maybe an hour to bring it up to
t hermal --

MR. Pl ETRANGELO. Right. But even beyond

just the diesel itself there's the sequencing of the
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| oads, and nost of these are done right up to the max
of what those buses can handle. So | think by

al l owi ng those | oads to conme on nore gradual ly, okay,
that you can actually inprove the reliability of the
whole ECCS. And we don't have tine to go do
calculations on all that different stuff, but,
intuitively, and I think if we apply expert opinion
and judgnent to this, we can say it's better. So
we're going to do the quantifications and | hope to
get sonme of the other owners' groups in on this
because | think there are benefits associated with
this and it nakes a strong safety case. Again, the
rule has to enable that.

The second part of the issues or the
second issue to nme that's inportant wth this
rulemaking is this denonstration of mnitigation
capability, and that's what Dr. Bonaca rai sed before.
You're going to change the design basis of the
facility fromthis doubl e-ended | argest break in the
RCS to sonmething smaller, the TBS, all right? To ne,
a big part of the defense-in-depth is this mtigation
capability all the way up to that |argest break. W
still have to denmpbnstrate that.

There's been next to no discussion, even

inthe industry or with the NRC staff, on what's good
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enough or that denonstrating of the mtigation
capability. And | won't be able to answer Dr.
Bonaca's question sufficiently until | know what's
good enough there, because then I'll know what | eeway
| have between ny new design basis and what's good
enough  for this denonstration of mtigation
capability.

At least from my perspective, this is
probably the nost i nportant part of this rule, because
that's what's different. |If I'ma licensee and |'m
going to opt for the new 50. 46, okay, for up to ny TBS
|"m going to use the sane nethod, sanme rule, sane
requi renents that | was usi ng before; nothing changes.
What changes is |'ve got this other thing, this
denonstration of mtigating capability. | don't know
whet her the staff wants to review and approve it, |
don't know what to do for current code. There hasn't
been any di scussion on that. So we need to have that.

But if the licensee ops, |' mguessi ng t hat
staff's going to be interested in what their
mtigating capability is, because that's going to be
part of the license. It won't be the design basis,
but it will be part of the licensing basis. And
you're going to be asked to mmintain that going

forward. So that's a significant piece.
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MEMBER BONACA: |I'msorry, | thought,

however, readi ng the statenent of consideration, that
there is a significant intent or an accession. | nmean
there is a |ot of concessions being done. Now,
clearly, it's not fully defined yet in the reg guide.

MR PIETRANGELO Right. Right. And that
tome is the focus of the rule, should be the focus of
the reg guide, all that stuff.

MEMBER BONACA: Yes. But |I'm saying that
on that issue the door is open, it seens to ne.

MR. PI ETRANGELO | hope so, yes. | hope
it's open. Yes, because we haven't had any
di scussion, we haven't see that. So |I'mglad to hear
you say that.

MEMBER BONACA: Ch, okay.

MR PI ETRANGELO | haven't seen it.
Ckay.

Now, the third issue wapped upinthisis
one | alluded to before, this kind of change control.
Now, one of the kind of principles we've always used
inrisk-informed regulationis we try to build on the
existing regulatory franework before you invent
something new. And if you're going to invent
somet hi ng new, you' d better have a really good reason

why you've got to go it differently than what the
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current framework tells you to do.

So what do we do today for change control ?
Vell, we've got 50.59. Been in place since the
md-60s. It was significantly inproved, | think, in
the late 1990s. Licensees have been using it every
day. Every change that's for sonething that's
described in the FSAR and even sone that's not
described in the FSAR are run through this 50.59
process. The SAR s updated as appropriate, the safety
anal ysis report. These changes are reported to the
NRC periodically. And you don't have to do any risk
assessnment on any of these changes. You don't.
That's what we have in place today.

Now, we're going to do this new TBS for
the 50.46. Was PRA used as the basis for this change?
| don't see any. | do know that any change | nake
going forward | still have to nmeet the current design
basis, the SAR analysis up to that transition break
size. | still have to denobnstrate that | have the
mtigating capability for up to the doubl e-ended -- so
we wi |l have change control in place with the current
f ramewor k.

Now, a lot of the tal k has been about we
have to do nore than 1.174 and this and that. Well,

those are for risk-informed |icense anendments, when

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

167

you have to conme into the staff, and even in 50.59.
W give exanples in the determ nistic guide to what a
nore than mnimal increase inrisk is or conseguences.
That's when you have to conme in. But 1.174 has a
simlar threshold about what's snmall and very snall
But all 1.174 is is a broad franmework for
ri sk-informed deci sion maki ng on anendnent requests
and changes to the current licensing basis. And it
tells you you've got to look at all the sources of
risk. And it tells you how to input defense-in-depth
and safety margins and risk insights. And it's worked
pretty darn well, | think.

And a | ot of the changes | think that the
staff's concerned about are things that are
necessarily going to invol ve anendnent requests. You
can't do a power uprate without comng into the NRC
You can't change your techni cal specifications w thout
coming intothe NRC. And I'mhard pressed to think of
any of the changes the staff would be concerned about
t hat woul dn't drive an anendnent request. And in that
case, we have guidance on subnitting anmendnment
requests. And even if the |licensee doesn't use a risk
argurment as part of that amendnent request, the staff
has the leeway to ask for risk information if they

think it's inportant to that anmendnent request.
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So at least from perspective, the
framework's in place to handle this already, wthout
trying to redo it as part of this rule.

CHAI RVAN WALLI S:  Are you saying we don't
need a rule at all?

MR. PI ETRANGELO. Well, this is supposed
to be an enabling rule that incorporates this insight
about big pipes don't break as often as little pipes.
And that's the insight, okay wthout any of the
guantification and all this other stuff. And it's not
-- at least it wasn't our intent when we began
deli berations with the staff to turn this into the
configuration control change we'd use in risk and
codify all that in the rule. Now, it's evident from
the staff's presentation --

CHAI RVAN WALLI'S:  Tony, | want to ask ny
guestion agai n.

MR. PI ETRANGELG  Ckay.

CHAI RVAN WALLI'S: You seemto be saying
quite eloquently that we've got a lot of stuff in
pl ace al ready, 50.59 --

MR. PI ETRANCELOC Ri ght.

CHAI RMAN WALLIS: -- and 1.174. And you
seem to be questioning whether we need any rule at

all. That seens to be where you' re going.
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MR PIETRANGELO No, | didn't say we

don't need a rule at all. I'mtalking about this
portion that deals wi th change control

MEMBER APOSTOLAKI S:  The 1.174 part of the
rul e.

CHAI RMAN WALLIS: Ch, that part. It's
that part.

MR. Pl ETRANGELO. That part. That part.

CHAI RVAN WALLI S:  Ckay.

MEMBER APOSTOLAKIS: Tony, what you're
saying is that that is not needed at all.

MR Pl ETRANGELO Well, we haven't had a
| ot of discussion with the staff on this. | really
haven't heard a case yet that tells me why | need this
all other stuff intherule. | think the changes that
the staff are concerned about are things that are in
the current l|icense, that are in tech specs, that

you've got to come in with an anendnment request

anyway.
MEMBER APOSTOLAKI S: Wiy does it bot her
you that it's in the rule? | nmean it's just
redundant .
MR PIETRANGELG If it's in the rule?
Why add extraneous stuff? | mean that's just a bad
practice.
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MEMBER APOSTOLAKIS: | nean is it just the

beauty of the rul e?

MR. PIETRANGCELO No. To nme the rule was
supposed to be about enabling beneficial changes and
getting focused on safety significance. This it
doesn't. Look at the staff |ines about
i nconsequential changes and reporting all that and
bundling. 1Is that what the rule was supposed to be
about? |It's supposed to nake you focus on the nore
safety-significant things. And | don't want to
reinvent a process that's worked, whether it's 50.59
or 1.174.

MEMBER APOSTOLAKIS: But isn't the
i nconsequential part the equivalent of 50.59? | nean
that's what they're trying to do. They're trying say,
"Well, look, we don't want to review everything."

MR, PIETRANGELO No. Well, they just
told you to report themall. And if they're
guantifiable, you should do it and put it in your risk
nodel . Now, |I'mnot saying that's a bad practice at
all. | already report all ny changes, whether they're
i nconsequential or not, under 50.59.

MEMBER APCSTOLAKIS: That's what |'m
sayi ng.

MR. PIETRANGELO So why do | have to
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repeat it in this rule?

MEMBER APCSTOLAKIS: So it's really the
el egance of the rule that bothers you.

MR.  PIETRANGELO No, it's not the
el egance. It's people see -- they're used to a
certain way of doing it, and if you're not intending

anything differently, don't create sonethi ng new t hat

makes t hemdo t he sanme thing, because they'l|l read the
wor ds differently, t hey' || i nt end somet hi ng
differently, and | already tal ked about devel oping

addi ti onal regul atory gui dance

And any specific application |ike whether
it's power uprate or even sonme of these tech spec
t hi ngs typically what we do is we do
application-specific regulatory gui dance, especially
if it'sarisk-informed one. Wat parts of the PRA am
| going to tinker with to show the delta CDF, the
delta LERF, |ate rel ease, whatever? It will be on an
application-specific basis. W'Il probably devel op
t he gui dance and ask the staff to endorse it. We'll
even clip it to make sure that everybody does it in a
tenplate that the staff's famliar with and facilitate
t he changes.

So it's hard to say at the outset of this

rule how many of those |I'm going to need or try to
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guess on what | need to put in the rule to cover al
those things. | understand the urge to do it, |I'm
just not convinced that the basis is there to do it
yet, because no one's shown ne that the current
framewor k won't wor k.

Now, again, | knowthat's not going to be
changed in the current version. W will comment on it
when it cones out. |I'mnot trying to delay the
current thing, but we will have this discussion again
sonme day, and | just want to get on record our
concerns. And it's obvious there's been novenent
since the last time. Evidently, the staff took a | ot
of the prescriptive stuff that was in 1.174 and in
this rule and taken it out, so |l think it's a step in
the right direction. That's a good thing.

One last piece about -- | think |I've
covered it. |'ve probably said enough. Thanks.

CHAI RVAN WALLIS:  Could | conment on what
you said, Tony?

MR. Pl ETRANGELO.  Sure.

CHAI RMVAN WALLIS: Listening to you, a
great deal of what you said, not all of it, but a
great deal of what you said | felt could have been
said by an ACRS nenber. W have the sanme sorts of

guestions and concerns that you have. You maybe are
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freer to be nore outspoken and el oquent in expressing
it, but I was struck by the fact that a | ot of these
concerns really are things we've mull ed over too.

MR. PI ETRANGELO. |I'msorry that you feel
constrained to speak your mind in here, Dr. Wallis
That wouldn't have been one of the attributes |
t hought was yours.

(Laughter.)

MEMBER APOSTOLAKIS: | don't pay attention
to that. | don't feel constrained.

MEMBER SIEBER: Thinking is a protected
activity.

MR. PI ETRANGELO. Well, I'mglad to hear
t hat .

CHAI RVAN WALLI' S:  The problemis, you see,
if | say sonething that's too outspoken, you will get
criticize it, and it will get in the newspaper, but
you can say anything you like and | can't criticize
you quite the sanme way.

(Laughter.)

MR PIETRANGELO | think the discussion
-- this Committee is absolutely essential to this
activity.

CHAI RVAN WALLIS: | think it was very good

to have your input, and nmaybe |' mnot speaking for the
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Commttee at all, but personally I felt a lot of the
things -- the questions you raised are ones that we
have rai sed ourselves and mulled over too.

MEMBER APCSTCLAKIS: |'m | ooking forward
to debating the last point that you made, because |
still think you worry about el egance.

MR. PI ETRANGELO  No, it's no.

MEMBER APOSTOLAKIS: Well, you're
concerned that naybe these new requirenents, which
really are intended to be the sanme as before but now
they're qualified in the rule, they m ght be
m sinterpreted by people who are already doing this
work. Isn't that what you said?

MR. PI ETRANGELO. Again, | haven't seen
what's in the -- I'm--

MEMBER APOSTOLAKIS: No, | understand
t hat .

MR. PI ETRANGELO. Yes. And there may be
a need to put sonmething in the rule. But we've
already got -- even if it just points you to the
existing framework, that's better than trying to
repeat a lot of the other stuff.

MEMBER APCSTOLAKI S: (Ckay. That's a good
statenent. But you are not -- | mean the final

conclusion from your speech is that you are not
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obj ecting, based on what you've heard, to having this
rel eased for public conment. |In fact you are | ooking
forward to submtting --

MR Pl ETRANGELO Because of the schedul e
there's been precious little opportunity for
interaction, and nmaybe once the proposed rule's out
that we can actually engage on what should be in the
regul atory guide and that kind of thing. So we want
to get on with it. There are certain things that,
again, | haven't seen it, that we mght want
differently --

MEMBER APCSTCOLAKI S:  Very good.

MR. PI ETRANGELO. -- in the proposed rul e,
but | know, trying to be practical, that trying to
change it nowisn't going to speed up this process at
all. But | would hope that we keep open mnd to
changes to t he proposed rul e once everybody can real ly
engage and wei gh in.

VI CE CHAI RVAN SHACK:  Any nore comments or
guestions fromthe Commttee? Turn it back to you,

M . Chai r man.

CHAI RVAN WALLI S:  Thank you. | was trying
to finish on tinme but we just mssed. W wll now
take a break for lunch until 1:15, and 1'd like to

thank all those who contributed to our discussions
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this norning. Thank you.

(Wher eupon, the foregoing matter went off

the record at 12:12 p.m and went back on

the record at 1:11 p.m)

CHAI RVAN WALLIS: The topic we will
consider nowis the draft safety eval uati on report for
the North Anna early site permt application.

"1l turnto nmy coll eague, Dana Powers, to
| ead us through this one.

** MEMBER POAERS: "Lead" may be too strong
of a term

W're going to talk about an early site
permt. As nost of you are aware, approval of early
site permts is a statutory obligation of the
coommittee. Al of this playing around on pressurized
thermal shock, that's a sidelight. This is the rea
i ne business.

This is the first of the early site
permts that come in, and for those of you that
t hought we would get it for enough tine to study it,
to devi se procedures, to test procedures and what not,
| "' mgoing to have to apol ogi ze. The subconmittee was
nmean enough on yesterday's subcomrttee neeting that
Laura Dudes promsed that she would get even by

inflicting about three of these on us at two-nonth
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schedul es, and that any further obstreperousness on
our part, she would invent four or five nore to
inflict on us.

What we're going to hear is a synopsis of
di scussions that were presented at a subconmmittee
neeting yesterday. All of the speakers had prom sed
to attenuate the use of geological jargon in their
presentations, though they equally prom sed that if
we're too obstreperous they wll |apse back into
"geol ogi cese. "

What the staff has done is receive the
application and prepared a draft safety eval uation
report, following a review standard that has been
devel oped, and they're asking fromus for an interim
letter which would be rather simlar to the interim
letters that we prepare in connection wth design
certification.

There are still a few outstanding open
items and discussions of conditions on the |icense

that are going on. Apparently there was a neeting

t oday.

MR GRECHECK: There will be a letter sent
i n today.

MEMBER POWNERS: And so things are going
on, but by and large, | would say that the safety
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evaluation report and the application are pretty
conplete and pretty well done.

The rules are fairly prescriptive for what
the staff has to do once they receive these
applications. It is prescriptive on what the
application should contain, and consequently fairly
prescriptive sense of analyses, and it |ooks to mne
like they're pretty well through all of that process.
So it's nore of a nopping up operation than were made
to be done.

So unless any of the nmenbers of the
subconmi ttee have points to add, and | don't see any,
et us start with a presentation from Doni nion by the
Vice President, Gene G echeck.

* MR. CGRECHECK: Good afternoon. |'m Gene
Grecheck, Vice President of Nuclear Support Services
for Domi ni on.

And what I'mgoing to do in the next few
mnutes is just totry to give you a qui ck overvi ew of
what the ESP applicationis and then alsoalittle bit
nore about the North Anna site if you're not famliar
with it.

First, the reason that we nade the
application to start with was to deternine the

suitability of a potential site w thout having gotten
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to the point of determ ning a specific technol ogy that
we woul d I'i ke to deploy there. The benefit of the ESP
process, at least in theory, is that you can resol ve
the siting i ssues early, before you have spent a great
deal of resources trying to finish the design of a
parti cul ar technol ogy.

So that's what we're doing. W've been
working with the staff for about the | ast year and a
half on the site itself, and we still have not nmade a
decision or a final decision on a technology or
whet her we would submit a COL application for this
particular site, but at |east we're working through
the siting options.

The next slide.

Just a little bit about the North Anna
Power Station. The site that we are proposing is
within the North Anna site boundary. North Anna was
originally planned as a four unit site back in the
1970s. Two units were Westinghouse three-loop PWRs.
Those were licensed in 1978 and 1980.

Adj acent tothat construction permts were
i ssued for two additional BNWunits. The construction
had actually started. There was actually the stee
frame for the containnent buildings were actually

erected at both of those, when first Unit 3 and
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then -- well, first Unit 4 and then Unit 3 were
cancel ed, one of those in the last '70s and then Unit
3 was canceled in the post TM contraction.

Al'l of the above ground hardware t hat was
installed as part of that construction effort was
renoved. The base mats for the containnent are stil
there dowmn at the bottom of the pit somewhere, and
you'll see on the picture shortly that the intake and
di scharge structures for those plants still exist, and
we are studying whether to wuse those existing
structures as part of a proposed additional unit.

The next slide is a 50-nmil|le overview of
the North Anna site. North Anna is in western central
Virginia south of Washi ngton here. You can see right
at the center is Lake Anna. Lake Anna was formed by
damming the North Anna River in the early '70s. That
dam was built for the purpose of constructing a
cooling water | ake for the plant.

Wthin this 50-mle circle, you can see
off to the west Charlottesville is about 40 mles or
so due west. Richnmond is to the sout heast about 45
mles or so.

CHAI RVAN WALLI'S:  What is it, South Anna?

MR, CGRECHECK: South Anna?

PARTI Cl PANT: Anot her river.
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MR. GRECHECK: There's a North Anna Ri ver

and a South Anna River.

CHAI RMVAN WALLIS: | thought you said
"nuke. "

MR. CGRECHECK: Oh, NUG NUG that's a
non-utility generator. There's an independent
nmer chant power pl ant there.

CHAl RVAN WALLI'S: It's not N-U-C

MR, GRECHECK: No.

Al right. The next slide is alittle bit
closer view This is aten-mle viewof the site,
You can now see the |ake. Down at the very bottom
t here where you see the North Anna Ri ver designation,
that's where the damis, and you can see that the Town
of Mneral is about seven mles or so fromthe site.

The Town of Mneral, | think, at the
| at est popul ation estinates were about 400 peopl e.

MEMBER SIEBER. It has a post office.

MR GRECHECK: Yes, it does.

The |l ake is quite popular for recreation
use over the years since the plant was installed. You
can see just to the northwest of the plant is a state
park, Lake Anna State Park, that has a |arge,
transi ent popul ati on of boaters and water skiers that

come in through there.
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And also there has been a significant
anount of residential devel opnent around both shores
of the | ake.

The next slide is zeroing in on the site
itself. This is the exclusion boundary of the site.
Right in the nmddle where you see the red X, that is
North Anna or Unit 1. The exclusion boundary is
nmeasured as a 5,000 foot radius around that, and then
off tothe left there, that cross-hatched area is the
ESP site. That is the site that is being exam ned for
t he applicati on.

The area that is right in the center
imrediately to the left of the two plants where -- as
a matter of fact, where the words "Unit 2 Contai nnent"
are -- that is the location of the previously proposed
and started construction of Units 3 and 4.

W extended the site a little bit off to
the west there to provide roomfor the cooling tower.

CHAI RVAN WALLI'S:  Now, the center of that
circle is not at the red X

MR. GRECHECK: It's intended to be. kay.

MEMBER POWERS: It nay not be germane
ei t her.

(Laughter.)

MR. GRECHECK: And the next slide is a

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

183

cl ose-up of the proposed early site permt slide.
Again, the rectangular, roughly rectangular space
right in the mddle of the figure is where North Anna
3 and 4 were, and it is nost likely the | ocation of
the units if we were to proceed with building them
and then off to the left is a |large open area that
woul d be the location of cooling towers if they were
to be built.

Next slide is a photograph. This is a
phot ograph of Units 1 and 2. You can see imedi ately
tothe left of Units 1 and 2 is a pit. That pit is
where the Unit 3 and 4 construction was. Actually
there was another construction project, and as a
matter of fact, you can see sone concrete there at the
bottom of that pit. There was a rad waste handling
facility that construction had begun in the m d-'80s,
and then that project was also termnated. So that
area has had several stops and starts, but that would
be the area.

But one of the things | wanted to point
out on this picture is you can |ook in this area here.
This area right in that area is where the Units 3 and
4 intake is. You can see that there's a cofferdam or
a, you know, enbanknment that's been built there to

keep the lake out of that pit, but that would be
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renmoved, and that would be the intake for Units 3 and
4.

And t he discharge for Units 3 and 4 is up
here on the right that would discharge into the
exi sting discharge canal that cones out.

MEMBER KRESS: Are there any dry storage
on the site?

MR GRECHECK: Yes, there are, and that is
about right here.

And the final picture inthis set is just
a very conceptual idea of a generic plant built on
that site. That's not intended to represent any
design that you m ght be able to recogni ze.

Al right. The next slide.

Thisis alittle bit about the chronol ogy
of the application that was submtted i n Septenber of
2003. W have subnmitted three formal revisions to the
application as you can see on those dates. Revision
2 was primarily an environnmental, responding to
vari ous environnent al requests for addi ti onal
information. Revision 3 was nostly answers to the
various safety rel ated questi ons.

The Revision 2 is al so significant because
we did nmodify in that revision the cooling design of

Unit 4, and I'Il get to that a little bit later, but
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that was where we officially change the design

NRC i ssued the draft SER in Decenber of
2004. That's what the staff will be discussing with
you, and later this afternoon, we wll submt the
response to all of those open itens but one. So we
will pretty much have all of those open itens resol ved
t oday.

There are a few itenms | just wanted to
point out to you. I'msure if you've read the
application you' ve seen that we used sonething call ed
the plant paranmeter envelope. This is just a way to
represent a potential unit w thout having specifics
about what that unit |ooks |ike.

What we have proposed is two 4,300
nmegawatt conceptual units that could be built at this
site, and that envelope envelopes six different
react or technol ogy desi gns.

CHAl RVAN WALLI'S: Is this allowed to be
built now? That seens to be awfully big in
nmegawat t age.

MR. GRECHECK: Yes, they would be all owed
to be built.

CHAI RVAN WALLI'S: | thought there was a
limt.

MR. GRECHECK: W had that discussion
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yest erday, and we're not aware of any --

CHAI RVAN WALLI'S: | wasn't here.

MR CRECHECK: | nean, | think there
per haps was sone de facto limt based on the plants
that were being built at the time, but npst of the
advanced designs, if you look at the GE BWR for
exanple or, as a mtter of fact, Framatone is
currently marketing the EPR, all of those units are
significantly larger than the previous one.

CHAI RMAN WALLIS: You're actually very
speci fic when you say 4, 300.

MR GRECHECK: Well, that was based on the

pl ant paranmeter envelope of the designs that were

provi ded.

MEMBER S| EBER
t her mal

MR, GRECHECK

MEMBER S| EBER:
three to get electric.

MR. GRECHECK:

These are negawatts

That's correct.

So you basically divide by

In general we're | ooking at

about 1,400, 1,450 negawatt electric plants.

And when you | ook at the conceptual units,
i ncl ude the designs, for exanple, of a pebble bed or
a gas turbine GIVHR which neans that these units as

defined as 4, 300 negawatt t hermal coul d be conposed of
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mul ti ple nodul es of smaller units and --

CHAI RVAN WALLI'S: Wuld they be put in?

MR. GRECHECK: Yes, they woul d.

CHAl RVAN WALLIS: It would be an awful | ot
of pebbl e beds to get 4, 300.

MR GRECHECK: There woul d be, but the
site does accommdat e that, and that site boundary, we
have a | ayout that shows how they could fit on that
particular site.

Finally, there have been several issues
during the review. Again, we believe that all of the
remai ni ng i ssues that the staff will discuss fromthe
draft safety evaluation report are resolvable, but
t here has been a trenmendous anount of di scussi on about
seism c issues, and | know that we've prom sed not to
tal k about that too much, but it has been the first
application or the first tinme we've used the revised
NRC gui dance that canme out during the 1990s about
using a different nethodology for approaching the
design seismc of a plant, and it has been a | earning
experience, | think, for all parties trying to work
t hrough t hat.

| did want to nake a point that one of the
i ssues that is resolved or discussed during an early

site permt process is the emergency pl anni ng or ngj or
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features of energency planning. Cearly, we do have
two existing units here, and we have referenced that
exi sting energency plan and would use all of the
features of that existing emergency plan if these
units were built.

And finally, Lake Anna water usage has
been an issue here because as we indicated, the |ake
was originally built for four units, and if you go
back and | ook at the licensing history of Units 3 and
4, there was sone uncertainty about the overall effect
of four large units on this |ake, and there were sone
guestions that were |l eft open during the construction
permt phase.

As we went through that process for these
units, we did nake a determ nation that we woul d use
the | ake as cooling for a proposed Unit 3, but for
Unit 4, the issues of both thermal effects on the
| ake, but even nore inportantly than thermal effects
woul d be wat er consunption and thereby water |evel of
the | ake. Those issues seened a bit steep for Unit 4.

So in the application we do propose the
use of a dry atnospheric cooling tower for Unit 4. So
Unit 4 does not use any water fromthe | ake ot her than
for m scel | aneous make- up.

Again, | look forward to the discussion,

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

189

and if there are question | can answer, |'d be happy
to do that, but I think that just gives you a good
overvi ew of what the application | ooks |ike.

CHAl RVAN WALLIS: How do you consuner
water from the lake if you're not having cooling
towers and things? You don't consume nuch of it. It
doesn't di sappear.

MEMBER S| EBER: Evaporati on.

MR, GRECHECK: Well, the majority of the
wat er |l eaving the |ake is by evaporation. |f you had
a cooling tower you have to make up to the cooling
tower, and that is a significant drop in --

CHAI RVAN WALLIS: Wiy is it so nmuch?

MR. GRECHECK: It's actually nore usage
than a once through cooling system

MEMBER SIEBER: And a dry cooling tower,
so to speak, woul d have to have a trenendous anount of
surface in order to operate a unit.

MR. GRECHECK: It would require a great
deal of surface. It would also require notive force
with fans.

CHAI RVAN WALLIS: Wth fans, yeah.

MEMBER S| EBER  Yeah.

MR GRECHECK: And it would be a rather

significant use of electricity in order to nake that
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happen. So our thought is that it is not likely that
alightwater reactor woul d be built on this site using
that cooling system but there are other reactor
technol ogi es included within the PPE that have much
| ess thermal effect, and if one of those were ever
built on this site, it's nore likely that that would
be the way we woul d go.

MEMBER SIEBER: Well, ny question is:
have you | ooked at the size of the site to accomobdate
such a cooling --

MR. GRECHECK: Yes. That |arge area that
| showed you on the diagramw || acconmmodate that.

MEMBER S| EBER: Yes, okay. Thank you.

CHAI RMAN WALLI S: They'd have | ess cooling
ef fect because they're nore efficient?

MR, GRECHECK: Well, they don't use a
wat er exchange as the cooling nedium The heat
rejection is to the air directly.

CHAl RVAN WALLI'S: But it would still have
toreject it.

MR. GRECHECK: Yes, but it's rejected to
t he at nosphere.

CHAI RVAN WALLIS: So it would still have
to take the same nmass of air through sonet hing.

MR. GRECHECK: That is correct.
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CHAI RVAN WALLI'S:  So you would still have

to have fans and all of that.

MR GRECHECK: Yes. But | think what |I'm
saying is that with other reactor technol ogies, their
thermal discharge to the environnent is | ess because
they're nore thermally efficient.

CHAI RVAN WALLI'S: That's correct. So you
woul d have |l ess heat to reject and there would be a
smal l er cooling tower as a result.

MEMBER POAERS: O the many el enents of
t he application, which did you find the nost difficult
to do?

MR. GRECHECK: Again, | would have to say
sei sm c because | think that was --

MEMBER POVERS: It was seismc?

MR. GRECHECK: What has happened with
seismic is that nmany -- and we had sonme of these
di scussi ons yesterday -- nmany of the paradi gns and t he
rul es that nmany of us renenber from many years ago
about what a design basis or what an SSE is and how
you sel ect that acceleration, nuch of that has
changed, and as a result of that, it's a |earning
process to understand what's significant and what
isn't and how do you define that SSE and how do you

defi ne what geol ogical features are significant and
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how do you handl e t hose.

And |'m sure that even once we conplete
t he ESP process, should we get into a CO.L process at
a later date, |I'msure nmany of those questions wll
come up agai n.

MEMBER PONERS: Wi ch of the nany el ements
were you frustrated the nost with?

MR GRECHECK: | think for us it was
probabl y nost surprising and what was nost frustrating
was t he revi ew of emergency planning. As | indicated,
we di d ref erence an accept abl e i n- pl ace energency pl an
that's been in place for many, many years, which is
periodi cal ly exerci sed and i nspected and verified, and
verified not only by the NRC, but al so by FEVA for the
of f-site processes.

And | think we were a bit surprised to
find that the review standard as it's currently in
pl ace seens to require a detailed re-exam nation of
many, many things in that plan which, you know, down
to the level of -- as a matter of fact, we had
requests for additional information talking about how
many hospital beds are available in various hospitals
and how the equipnent in various state and county
energency centers is configured, and sone of that

seened to be, first, msplaced in ternms of timng,
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given that the plant would be built many years from
now, but in addition to that, again, we're talking
about existing plans that would not have to be
appreciably nodi fied for the additional units, and yet
there was this extensive review required.

And | think | would certainly suggest that
as part of any | essons | earned process that woul d come
out of this, we would have to take a | ook as to why
does that seemto be necessary in this review

MEMBER POVERS: \Which of the sections do
you think you did the best job on?

MR GRECHECK: Well, | wouldn't want to
make any --

MEMBER POVNERS: Ch, cone on

MR GRECHECK: | wouldn't want to make
anybody feel they --

MEMBER PONERS: Well, you did an excell ent
job on all of them Now, which one is alittle nore
excel l ent than the others.

PARTI Cl PANT: First anong equal s.

MR. GRECHECK: Right. Well, 1 think going
into the application, | think we suspected that there
woul d be | ake usage i ssues, and |I think we spent a | ot
of time on that and a lot of effort, and I'mrather

proud of the work that was done in ternms of
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reconstructing the thermal nodels that existed from
t he previous applications and then updating those and
maki ng sone sense of all of that.

So | think that was probably a significant
work that we're proud of.

CHAI RVAN WALLI'S:  You have about a three-
page theses on geol ogy.

MR, GRECHECK: Yes.

MEMBER POAERS: That's actually required
explicitly in the requirenment, in the regul ations.
They had no choice but to.

CHAI RMAN WALLIS: Can't you go back
billions of years and everything?

MEMBER PONERS: Well, that's a feature of
geology, is it goes back billions of years.

Any ot her questions?

(No response.)

MEMBER POAERS: (Okay. Let's turn to the
staff. M. Dobbs --

MS. DUDES: Dudes.

MEMBER POAERS: -- are you going to give
an introduction or are we going to go straight to
beati ng on M ke?

M5. DUDES: Well, I'd Iike ny introduction

to include beating on Mke, but I'dlike to just do an
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introduction, and | know | did this wth the
subconmittee yesterday. So I'll try and nake it
bri ef.

MEMBER POWNERS: So you shoul d be
practiced, right?

** M5. DUDES: Yeah, yeah. W'Il change it
up a little bit.

First and forenost, ny nane is Laura
Dudes. |'mthe Section Chief for New Reactors. |
wanted to i ntroduce M chael Scott, the Senior Project
Manager. |'m probably introducing himfor the |ast
time as a New Reactor staff nenber, but |I'msure
you'll all get used to seeing Mke around here
shortly.

So that's the bad news for us, good news
for the ACRS. The good news for the North Anna
project is Ms. Bel kys Sosa will be taking over as the
Seni or Project Manager for the North Anna ESP

MEMBER POAERS: They mi ght want to check
wi th the Canadi ans before they cel ebrate too much.

M5. DUDES: Well, | think regardless, the
Canadi ans were pretty happy, and | know ACRS was
pretty conplinentary of her work for our pre-
application review on that. So we're very lucky to

have her step in at this critical time in this
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proj ect .

And | say "critical" because the early
site permts are first of a kind projects. W have
come to aninterimmlestone, which is the conpletion
of the draft safety evaluation report, which we have
provided to all of you, and | nust say the
introductory remarks were correct. They do plan on
bringing two nore of those to you in two-nonth
intervals.

MEMBER POAERS: What did we do to you?

MS. DUDES:. Nothing, but | was thinking of
a mtigative strategy last night in terns of if we
step back a little bit and look at sone of the
activities that are going on nationally in Congress
and ot her things, we are now pl anning and | ooki ng at
a nmuch higher 1level of new reactor activities,

i ncl udi ng conbi ned |icense applications.

Anot her design certification is expected
in June, and nore early site pernmits. So | think one
thing that we can do to maybe help the conmittee, and
you'll have a pretty good support system with M.
Scott next week, and we' |l be abl e to maybe fi gure out
with him how we can get you nore information in a
timely manner is once we docket these applications,

the applications are 2,000 pages. They're big.
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The staff reviewis slightly smaller. So
we coul d probably get you the applications nuch sooner
and try and condense and poi nt out some critical areas
so that we're not waiting until the |ast m nute when
we' re handi ng you the draft safety eval uation report.

So as | said, the dinton Exelon
application should be -- these applications were all
recei ved within about a nonth of one another in 2003.
W staggered the reviews by two nonths to nake
efficient use of resource teans because we just
physically couldn't reviewall of themsinmultaneously,
and | think we're learning |essons as we go through
this.

So Mke is going to go through the North

Anna ESER now. Two nonths later we'll see dinton and

then two nonths after that Grand Gulf, and then just
in case, you know, you're afraid that we're going to
| et you have a little bit of a breather, we'll be back
again to do the final safety evaluation for North
Anna.

MEMBER KRESS: One questi on.

M5. DUDES: Yes.

MEMBER KRESS: Did you guys, the sane
group, reviewthe environnmental inpact statenent or is

that a different group?
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MS. DUDES: We're within the sane division

in NRR, but it's a different section, yes, that does
t he environnmental inpact statenent.

MEMBER KRESS: Should we be hearing from
them al so on these?

MR. SCOTT: | don't believe so because the
statutory charter that was nentioned earlier is that
you all report on safety aspects of the application.

MEMBER KRESS: And there are no safety
aspects in the environnmental inpact statenent?

MEMBER PONERS: Well, the questions you
wer e asking, Dr. Kress, about the severe accident and
doses, whatnot, is all in the environnmental part of
it, and as portrayed yesterday, it's all there. And
as portrayed yesterday, the potential dose to the
public is all dom nated by the existing reactors. New
reactors have very | ow core damage frequencies.

MEMBER KRESS: | think that's a good
t hi nk, yeah, as |l ong as the constraints are there that
says these have to be one of the new reactors.

** MR. SCOTT: |If we can get started, |'d

like to, first of all, defend ny I engthy slide show.
| have taken some coments already before we even
started on it, but | would ask you all to be alittle

patient with me. There are really only 21 slides here
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and the rest are all back-up, and sonme of the 21
slides we should be able to get through quickly
because they are sonmewhat repetitive either to what
Laura said or what Dom nion said earlier.

In addition to the slide package, you have
two i ndividual pieces of paper there. One of themis
a brightly colored map of the area and anot her one is
the seismic source zone map. Those are also in your
slide show as the very last two pages, but | was a
little concerned that there might be a vision test
issue with those. So the separate copies are just
| arger font so that you would be able to see themif
you Wi sh.

And | don't plan, unless you all have a
particul ar guestion on any of the back-up material to
get into that back-up material. W discussed it with
t he subcommittee yesterday.

So noving into the presentation, the
pur pose, of course, is to brief the conmttee on the
draft safety evaluation report and support your view
and the ultimte i ssuance of an interimletter to the
Conmi ssi on.

Next slide is the agenda, which [|I'm
anticipating we would spend approxi mately 30 m nutes

on.
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Slide No. 4, as was mentioned earlier,
Subpart A to 10 CFR 52, Part 52 governs what we're
doing here, and Part 52, of course, references Part
100, and we talked about the ACRS does have a
statutory role in this, and Laura nentioned al ready
this is the first one you're getting. So we can nove
ri ght on.

The subcommittee asked us to conme back
wi th the purpose of an early site permt, and Dom ni on
came back with the purpose fromtheir perspective, and
we devel oped a slide here that shows the purpose of an
early site permt, nore generically speaking. It
separates to the extent feasible; ideally it would be
conpletely feasible to separate, but it turns out that
there are sonme cases where it's alittle difficult to
draw the line, as we discussed with the subcomittee
yest er day.

In any event, theintentionis to separate
the review of the site fromthe review of the design,
and that allows the resolution of site related issues
before the applicant has spent significant resources
ei t her devel opi ng t he design or actually constructing
t he plant.

And it allows the early site permt hol der

who is successful to bank the site for up to 20 years
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for future use. So if the applicant anticipates they
may want to build a nuclear power plant but isn't in
an i medi ate rush to build one right now, then the
early site permt could facilitate a step-wi se review
for themto reach the finish |ine.

Next slide.

Domi ni on t al ked about t he past m | est ones.
I'd like to talk a little bit about the future
m | estones. Laura, of course, referred to some of
t hese.

Qur schedule assunmes an interim letter
fromthe ACRS this nonth. Staff provides the final
SER to you in late May. It will be in close to final
form and then we will issue the FSER, the final
safety evaluation report, in the mddle of June.
Hope to have a letter fromyou all, your final letter,
inJuly. W have a nom nal date here, but of course,
just sone time in July.

And then we wll incorporate the ACRS
letter and i ssue the final safety eval uation report as
a NUREG and that schedul e date is August 29th, 'O05.

Once the SER is issued and the EIS, the
final EISis issued, and the ACRS letter is received,
then that will trigger the remai ning events that wll

take us to a mandatory hearing, which we assune will
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begin in the fall of 2005.

There will be a contested hearing, as we
di scussed with the subconmittee, because there is
currently one environmental contention that is before
the Board, and of course, the Atonmc Safety and
Li censing Board keeps its own schedule. So these are
only assunptions on our part as to when the hearing
woul d actual |y occur.

And al so have an assunption, as you see in
the bottom bulleted slide that the Comm ssion would
make its decisionin md-2006, but that's, again, just
a staff assunption.

Slide 7, this has | argely been covered by
Dominion. |1'd just nention here they are seeking
aut hori zation for limted work in accordance with 10
CFR 52.17. The applicant for this early side permt
is a conmpany that, like Virginia Power, is owned by
Doni ni on Resour ces, | ncorporated, but the applicant is
not the same identical entity as the one that owns
Nort h Anna Power Station. That has sone inport in the
review that's discussed in the safety evaluation
report.

Slide 8. Domnion tal ked about what
they' re asking for capacity-wi se. They nentioned the

fact that a unit mght be one large reactor or
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multiple smaller reactors. They nentioned the fact
that they have submitted a plant paraneter envel ope.

The point that we woul d make there i s t hat
when an applicant submits a plant paraneter envel ope,
they are retaining additional flexibility that they
m ght want to choose their reactor design |ater
i nstead of choosing it at the early site permt stage.

The down side to that is that we do not
issue -- if we do issue an early site pernmt to an
applicant who submits a PPE, that permt wll not
speak to any particular reactor being approved, and
our review of the PPE values at the early site permt
stage will be linmted to whether they are reasonable
or not.

And t hen the conmbined | i cense applicant is
burdened with showi ng that their actual chosen design
falls within the PPE. For cases where it does not,
then the issue needs to be reevaluated at conbined
i cense.

Slide 9, this is additional information
that we provided in response to a request fromthe
subcomm ttee. O course, this is a rock site. There
are regional geologic faults and the very col orful
drawi ng that you have there that | nentioned that's

separate shows the faults in the vicinity, and
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Donmi ni on did develop their application ultinmately for
t he sei sm ¢ hazard usi ng Regul atory Gui de 1. 165 et hod
and the | ow and high frequency earthquakes that are
not ed there.

Shoul d you be i nterested, the draw ng t hat
shows t he resul ting saf e shut down eart hquake is in the
back-up slides on page 27 -- I'msorry -- 26

CHAI RVAN WALLI S: This earthquake M/.2 is
Charleston, is it?

MR MUNSON: Yes, that's correct.

MR. SCOIT: That was diff Minson speaking
for the staff.

Next slide.

| believe Dom nion talked about their
cooling system | won't address that again. They do
plan if they elect to place a unit on the site that
requires an ultimte heat sink, they plan to provide
an underground ulti mate heat sink which also has had
sonme inmport on the review as is discussed in one or
two of the staff's open itens.

Slide 11. Tal ked about the draft safety
evaluation. O course, this is the first of a kind.
It has, therefore, been an interesting reviewfor the
staff, just as I'"'msure that it was interesting and

chal I enging for the applicant in devel oping a first of
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a kind early site permt application.

W did have a generic issue resolution
process that we used prior to the receipt of any early
site permt applications to attenpt to resol ve as many
generic issues as we could identify before the
applications canme in.

As you <can immgine, while we were
successful in identifying a nunber of issues, others
popped up. W actually got to |ook at an application,
and so sone of those, a few of those are being
resol ved as part of what's going on with the revi ew of
these three applications, and |I'll speak briefly to
that in a mnute.

Slide 12 shows the review areas for the
safety reviewand the staff reviewers. As you can see
there, we have an able group of reviewers, many of
whomyou all have previously interacted with. W also
have some very inportant contract and consulting
support in the hydrol ogy area. W received contract
support fromPacific Northwest Laboratory. They also
supported the site hazards review. Geol ogy and
sei smol ogy we were assisted by the U S. Geol ogic
Survey, and in the energency planning area, the staff
consulted extensively with the Federal Enmergency

Managenent Agency.
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Next sli de.

I'd like to talk briefly about a few
i ssues that cane up during the review of the early
site permt application for North Anna. Some of these
are nore generic in nature, but of course, we do have
the three applications before us. So they affect
t hose applicati ons.

The first one is regarding energency
pl anning. O course, Gene Grecheck referred to their
concerns regarding enmergency planning, and we have
accunul ated some | essons |learned fromthe review in
this area.

Dominion, like the other two applicants
has elected to seek acceptance of mmjor features,
which is authorized by 10 CFR 52. The concept,
however, is not to find in detail, and when we got
into the review of these three applications, we ended
up havi ng di scussions regarding what is finality when
you have limted information presented to you on a
gi ven subj ect.

And what we've concluded is that the
staff, of course, nust be able to nmake its required
findings at the conbined |icense stage. So if we
receive informati on on a maj or feature, we can approve

and provide finality for the review of that nmjor
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feature, the description of the nmjor feature at a
hi gh | evel

However, the inplementation details
underneath that nmajor feature are open to additional
val uation at the conbined | icense stage. And this, as
was nentioned, perhaps, was not what was expected

going in. So this has been a bit thorny.

Slide 14, | nmentioned in an earlier --
yes?

MEMBER POVERS: Let's come back to this.
As | read the regul ations, which, |I nmean, doesn't say

very nmuch, but | get the inpression that what they
were | ooking for on the energency plans was a much
nore high | evel sort of thing than what hospital beds.
| mean, they were |ooking at are there any changes
that are going to change the evacuation routes that
are going to be a problem not the nore mcroscopic
features in the energency plan.

Am |l wong in reading it that way?

MR. SCOTT: GCh, no. You are correct.
believe that, again, Gene Grecheck referred to that.
This applicant and -- well, let's just say this
applicant -- Dom nion did submt emergency planning
information that included a reference to the existing

energency plan and the evacuation tinme estimte for
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the North Anna Power Station

The staff had previ ously dealt generically
with the question of what do we do with submttal of
preexisting information, information previously
subnmitted to the NRC, and we absol utely comuni cat ed
with the Commi ssion on that in the approval of RS002,
their early site permt review standard.

When we got into the reviews, the staff
did choose to do a review in sone detail of both the
on-site and off-site emergency plans and the
evacuation tinme estimate, and as we remarked to the
subconmittee yesterday, that is an area in which we
have accumul ated sone |essons |earned that perhaps
next time it will be different.

MEMBER POWNERS: As |long as we're going
back, at the subconmittee we did not go into nuch of
the detail on population projections. Safe to say
that you did them Could you talk a little bit about
popul ati on projections?

MR. SCOIT: Popul ation projections figure
into the safety side review both in the energency
pl anning area and in the Part 100 area, and there are,
as we nmentioned yesterday, there are sone regul atory
guides that provide a nmethodol ogy for determning

actual | y whet her popul ati on density i s adequat e or not
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or excessive or not.

The revi ew standard provi des gui dance on
doi ng a popul ation projection, and as we nenti oned,

t he popul ation projections that were done run out to
a total of 60 years, which would be the 20-year
assurmed period for the early site permt, and then
assum ng an application is submtted towards the end
of that period and a plant is built, then we assuned
anot her 40 years on top of that.

And when we |ooked at the and when the
applicant | ooked at the resulting popul ation density
figures, they were all the way out to 2065, | believe
is the end year. They were within the criteria for a
popul ati on density that the regul at ory gui des provi de.

| f you want details on what the nunbers
are in the regul atory gui des, | have sonebody here who
can answer that.

MEMBER PONERS: |'mnore interested in the
resources avail able to make those projections.

MR. SCOIT: Can you clarify, please?

MEMBER POVERS: Yeah, how do you know? |
nmean, have you got a crystal ball that --

MR SCOIT: \What's the basis of the
proj ecti ons?

MEMBER PONERS: Count the nunber of wonmen?
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MR. SCOTT: Ckay. The first place I'll go

to ask that question is the tech staff over here. Jay
Lee, can you speak to that? Yeah, that would be your
area, | believe.

Did you understand the question?

MR. LEE: Yeah, yeah, | do. Perhaps maybe
applicant can address that better than | can. They
use the special formula they devel oped projecting
future popul ation distribution.

MR SCOTT: And we | ooked at their nethod
and found it to be acceptable.

MR. LEE: Right.

MR. SCOIT: kay. | don't know if
Domi ni on woul d have anybody here that coul d address
t hat question. Do you happen to have?

PARTI Cl PANT: W don't have a way to do
that in detail, but it was --

MR SCOTT: |It's docunmented in the
application, | believe.

MEMBER PONERS: There's a lot witten on

MR, SCOTT: Marvin Smth, | believe, from
Domi nion wants to say something
MR SM TH: [t's Marvin Smth from

Dom ni on.
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It is docunented in the application as to
how t hat was done, but use the 2000 census as a basis
point and then you have formulas that project
popul ation trends over tine that were applied to the
popul ati on and the area around the early site permt
site.

But, again, the details would be, | think,
pretty well described in the application.

MR. SCOIT: And referenced in the safety
eval uation report.

Jay, what section of the SERis that? |Is
that 2.1.3?

MR LEE: Correct, yes.

MR SCOIT: So that information is, we
bel i eve, contained in there.

MEMBER POWNERS: There was an ulterior
noti ve.

MR. SCOTIT: Ckay.

MEMBER PONERS: And it is you can project
on popul ation, but you don't project on weather.

MR SCOIT: That's correct.

MEMBER POWNERS: They woul d seem equal |y
chal l enging to ne.

MR. SCOTT: |I'mgoing to have to say that

we have no new i nformation for you on the subject of
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forecasting the weather based on what was said
yest er day.

MEMBER KRESS: Point of clarification on
the siting rules on popul ation density.

MR SCOIT: Yes.

MEMBER KRESS: There's a nunber in there,
| guess, a certain nunber of people per square mle,
right?

MR SCOTT: Well, there's --

MEMBER KRESS: A limt.

MR. SCOTT: -- a population center
di stance and there is a nunber per square mile taken
out to certain radiuses, yes.

MEMBER KRESS: Now, ny question about that
one, that part of it.

MR. LEE: Right. Population density
gui dance is 500 persons per square mle.

MEMBER KRESS: How is that determ ned? Do
you take a ten-mle limt and get the area and divi de
by the nunber of people, divide that into the nunber
of people in there?

MR LEE: No, no. W use 20 miles from
the site.

MEMBER KRESS:. But you use the full area

of the 20 and the total nunber of people?
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MR. LEE: R ght, average, average.

MEMBER KRESS: And the number of people
t here?

MR. LEE: But average popul ation density.

MEMBER KRESS: Ckay. It doesn't involve
the wind rows or bunches of people at given spots in
that 20 m | es?

MR LEE: Well, that's included, transient
popul ation, as well.

MEMBER KRESS: But that's an average in
the full 20 m|es?

MR LEE: Right. Twenty mles. So you
have the area and then you project so nany popul ati on
i ncl udi ng wei ghi ng the transi ent popul ation. Then you
di vi ded that nunber by area.

MEMBER KRESS: That's what | thought.

MR. LEE: To cone up with --

MEMBER KRESS: Thank you. That's what |
t hought it was.

MR. SCOIT: It's concentric rings, right?

MR. LEE: Right.

MR. SCOIT: Are we ready to nove on?

Slide 14. W did identify sone issues in
the seismc area. As was nentioned earlier, Dom nion

ultimately used t he NRC approved nmet hod i n Regul atory
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Quide 1.165. They had cone in with a performance
based approach, which is a new approach the NRC has
not yet evaluated, and therefore, we inforned the
applicant that use of this performnce based approach
would likely result in a delay in conpletion of the
review, and so the applicant revised its application
to --

MEMBER PONERS: But it would seemto ne
they'd still use the EPRI-1, but they just noted that
it bounded the Reg. QGuide 1.165.

MR SCOTT: Well, that's correct. If we
can flip back to Slide 27, please, or 26 rather. Can
you take us there?

| f you used the NRC approved nethod, you
come up with an SSE that's addressed by taking the
hi gher of the blue and the red |ines that you see on
this figure. Wen the applicant used their
per f ormance based approach, they came up with a line
t hat exceeds or is equal to those blue -- the higher
bl ue and red curves throughout.

So the NRC found it accept abl e because by
our standards it's conservative, but they could have
chosen anot her nunber and used anot her nethod, and it
still would have been conservative.

So whil e we accept their choice of SSE, we
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did not accept it on the basis of a review of the
per f or mance based approach.

As we nentioned yesterday, the second of
t hese applications you' re going to see from Entergy,
they have chosen to retain a perfornmance based
approach, and so the staff is reviewing that. So
you'l | hear considerably nore about the perfornmance

based approach next tine around.

MEMBER POAERS: | have to admt that that
is the nost confusing | anguage. | nean, the idea of
a performance based approach, | think, | coul d inmagine
sonmebody i n Japan com ng to nme and saying, "Well, |'ve

got a perfornmance based approach to earthquakes, " but
t he East Coast of the United States?

MR SCOIT: diff Munson can correct if
|"mwong here. | believe that the perfornmance based
approach refers to other aspects of the nethodol ogy,
doesn't it?

MR. MIUNSON: It refers to the performance
of systenms, structures, and conponents undergoing
ground noti on.

MR. SCOTT: Wich is not the way we' ve
done these evaluations inthe past. So | think that's
what they had in mnd rather than it's based on a

| arge series of earthquakes and what happens to
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equi pnent, you know, in that kind of thing.

Let's see here. Ckay. The bottom bull et
here, another issue that's cone up, and this will end
up being a conbined |icensed itemto be addressed. As
| mentioned, North Anna is a rock site. So the site,
safe shutdown earthgquake exceeds the design safe
shut down eart hquake for the applications that have
been either certified or submtted for certification
to date.

That is depicted graphically on Slide No.
27, if you're interested in |looking at that, and we
fixed Slide 27, by the way. The | egend was backwards
yesterday. It's now on straight.

So that issue, the applicant has defined
a saf e shut down eart hqguake and once the open itens are
all addressed, if presumably the staff finds it
acceptable, then that will be adequate for the early
site permt.

And then the conparison of that safe
shut down eart hquake with the design will be a function
that we'll need to happen to the COL.

Slide 15.

MEMBER POVNERS: | nean, it still raises
t he question of once again we run into this finality

issue that now if you open up the design, the
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certified design to say, okay, you've got to X this
thing in order to put it on this site. How nuch do
you open it up?

MR. SCOTT: Well, | guess | don't see that
as the sane thing as sone of these other
considerations. The SSE as specified for the site
will be final, subject to the provisions of 10 CFR
52.39, and the design SSE is a design issue, and our
purpose here is not to resolve design issues at the
ESP st age.

So |l don't seethat as afinality issue so
much as an item of matching the site and the design,
and in the perfect world, you would have those two
mat ch up. The site would fully bound the design, and
so at conbined |icense, the applicants' task would be
easi er, but because that's not the case here, if they
don't conme in with the design that is bounded by the
site at that stage, then they're going to have to
denonstrate that the design can be safety put on the
site, and that wll be subject to all ful
consi deration at conbined |icense.

Sl i de 15 speaks to anot her questionthat's
come up, site characteristics versus design inputs.
W have given Dominion credit in our SER for

appropriate consideration of the nbst severe and
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nat ural phenonena t hat have been reported for the site
wi th all owance for margi n and uncertainties, whichis,
of course, the |l anguage that they will ultimtely need
to conply with in GCeneral Design Criterion I,
although GDC Il largely does not apply at the ESP
st age.

The staff was of the objective that if the
applicant has been able to partially denonstrate
conpliance with a rule that will apply at conbined
license, we should give themcredit for that, and we
di d where appropri ate.

However, Dom ni on was concer ned about the
| anguage in our safety evaluation report that refers
to design bases, and they wanted to clarify that site
characteristics are not necessarily the design bases.
Site characteristics are the m ni numdesi gn bases, and
an applicant can always choose to use nore
conservative desi gn bases for their actual design, and
the staff is all right with that.

Slide 16. | nentioned earlier that the
i nterface between site and desi gn, which we would |i ke
to separate the review of the site and the design to
the extent we can because that, of course, is the
pur pose of the step-wi se process in Part 52. There

are sonme cases where it's not quite clear how we do
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that, and sonme of the exanples that we've cone up

against in this evaluation you see in front of you.
For nost of these we have worked through

it and determ ned a site characteristic that can be

sui tabl e for addressing the issues involved. The one

that we're still under discussionwithinthe staff is
potential interferences between new and existing
pl ant s.

The subj ect who actually brought this up
was the fact that the normal service water discharge
for the new plants will run underneath the safety
related service water piping going to and from the
ultimate heat sink for the existing plants, and we
have westled with howdo we insure that the inpact of
the construction of the new plants is appropriately
addr essed.

The applicant believes that that shoul d be
addr essed under Part 50, that it's not necessary to be
part of the ESP consi derations, and the staff is still
eval uating that.

Now, ot her exanpl es of these are di scussed
in the back-up slides, but | don't propose to address
themtoday unless the conmttee would |ike to discuss
any particular one of them

MEMBER POWERS: Let's go through the
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frazil and anchor iced again.

MR. SCOTT: Ckay. The issue there --
well, I'l'l tell you what. Rather than ne go through
it, 1"l'l just get Goutamto conme up here. Goutam are
you back there?

Wul d you pl ease speak to the open item
regarding frazil ice and anchor ice?

MR. BAGCHI: The staff was | ooking for
sonme kind of criterion to insure that frazil and
anchor ice is considered as a characteristic of the
site that would be incorporated in the future design
of the intake and the screen and so forth.

MR. SCOTT: And what we ended up
concluding the right thing to do at this stage is to
have a site characteristic sinply that there are
conditions that could arise at the site that would
cause frazil or anchor ice to occur.

There was not, to the best of we could
deternm ne, a site characteristic that we could rely on
that would say this is what will bring about frazi
i ce because there's a conbination of conditions, and
so what we are sinply stating is that at ESP frazi
and anchor ice could occur, and that will nean that
when we stated that, that the conbined Iicense

applicant will need to provide appropriate design
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features to deal with that.

CHAI RVAN WALLI' S: Have you got frazil ice
in |akes, do you?

MR SCOIT: Yes.

CHAI RVAN WALLIS: |'ve seen it in rivers.
It just floats around in a | ake?

MR. BAGCHI : Well, in the application
itself they accept that it can occur in | akes, | akes
and rivers, yes.

CHAl RVAN WALLI'S:  But rivers, it's noved
by the river. So it's mxed up with the water in the
river. In the lake | would think it would float to
t he surface.

MEMBER POWERS: Well, the application
itself defines a turbulent condition to get the
necessary m Xxi ng.

MR. SCOTT: The actual conbinations of
conditions that would result in that occurring at Lake
Anna, Virginia are not going to be conmon

MEMBER POWERS:. Yeah, basically, as |
interpret the argunment, it is that if the Units 1 and
2 are operating, you don't get cold enough to get ice.
If they're not operating then there's not enough
turbulence to mx any ice up, and so that it's a

relatively rare occurrence.
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MR SCOTT: As | recall, the issue could
energe if you' ve had a | arge nunber or say all of the
units shut down and now you're getting ready to start
one up. The cold water is there, and no you have the
t ur bul ence.

MEMBER POVERS: But you handle it just by
sayi ng, yeah, it can occur.

MR SCOIT: It can occur, and so the COL
applicant is going to need to provi de desi gn neasures
to deal with it, and that is not sonething that's
unpr ecedent ed.

MEMBER PONERS: Ch, yeah, yeah

MR SCOIT: And this was one of those kind
of | essons | earned again. Do we ask the applicant at
the early site permt stage to show us what design
feasibility is out there?

And ultimately we concluded that that's
not the role of an early site permt review

MEMBER POWNERS: Yeah, because | nean if
nobody had ever had frazil ice before in the world,
you mght well want to | ook at that for feasibility,
but since WIf Creek, we're all attuned into frazi
ice. You know, there are ways of handling it.

MR. SCOIT: R ght. Slide 17 just speaks

tolargely the collection of itens that we've given to
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you in the back-up slides. W do have sonme open
itens. There are about 30 of them Twenty of them
are in the energency planning area and half of those
are related to the fact that sonme of the requests for
additional information responses cane in |ate.

And then there are another ten or 15 that
are related to various site issues, and as GCene
Grecheck nentioned, we are working through those, and
the applicant expects to provide nost of that
i nformation today.

Sowe're anticipatingthat, and we'll have
the staff revi ewers | ooki ng hard at howt he applicant,
how Domi nion is resolving those

MEMBER POWERS: You tantalized us by
saying all save one. Do you happen to know what the
one is?

MR. SCOIT: The issue is, yes -- let ne
see if | can find it.

MEMBER PONERS:. He's a dirty guy. He
| eaves ne curious for Iong periods of time. | know he
did it deliberately. He's grinning back there.

MR SCOTT: A whole lot nore credit than
it's due.

CHAI RVAN WALLIS:  Are you going to revisit

seismc or are you going to go to the end?
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MR. SCOIT: Well, actually as it happen,
the itemthat they're going to be alittle late onis
sei smcC. If we could -- say again? -- go to page 35,
actually I'mgoing to say it's 36.

Thirty-six is openitem2.5.2, whichisto
incorporate site specific geologic properties and
their uncertainties into the determ nati on of the SSE.
Domi ni on has provi ded their nethod for determ ning the
SSE at a hypothetical rock outcrop, which is
consi stent with NRC gui dance on the subject, and as
not ed on the slide here, the staff has no questi ons on
it, but the actual results of the nethod will not be
provided to us until the end of this nonth.

CHAl RVAN WALLI'S:  Now, this is a rock
site.

MR. SCOIT: It is a rock site, yes.

CHAI RVAN WALLI'S:  Yet you have concerns
with the liquefaction in the --

MEMBER S| EBER  Yes.

CHAl RVAN WALLIS: How does that cone
about ?

MR MUNSON: This is diff Minson.

They have a thin layer of soil. It's
considered a rock site. There is a thin |ayer of soi

at the top. This will be renoved when they build a
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reactor. It will be excavated and renoved, but they
did do a liquefaction anal ysis propagati ng the ground
notion up through the site, and that included this
weak soil |ayer

CHAI RMAN WALLIS: That's going to be
renoved?

MR. MUNSON: Right.

CHAI RMAN WALLIS: So liquefaction issue
goes away?

MR. MUNSON: Right.

MR. SCOIT: That's a permit condition,
too, that we're planning to propose.

MEMBER SI EBER. Actually they're going to
do a couple of things. They're going to inprove the
soil that's located not wunder safety related
structures.

MR. SCOIT: Right.

MEMBER S| EBER:  And renove the soil where
safety related structures would be. So there's a | ot
of shovel i ng.

CHAI RVAN WALLI'S:  Now, do these pipes go
t hrough the rock or through the soil?

MR. SCOTT: Are you speaking of the
service water piping?

CHAI RVAN WALLIS:  Yes. Do they go through

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

226

the rock or through the soil?

MR SCOTT: As | think M. G echeck
nmenti oned, Dom nion is planning to use the existing
service water structure to the extent possible. |
don't know. diff, can you speak to whether it's in
t he rock?

MR MUNSON: | have no idea.

CHAl RVAN WALLIS: Presunably, it's a
sei sm c response of the piping?

MR. SCOIT: Dom nion, do you have any
i nsight on this?

CHAI RVAN WALLI'S: It depends on what it's
in?

MR. GRECHECK: First, the piping that's
bei ng referenced --

MR SCOIT: That's Gene G echeck.

MR GRECHECK: Yes, this is Gene G echeck.

The piping that's being referenced hereis
the circ water piping for condenser cooling. That's
non-safety related, and that's the large cooling
structure. That is through soil. That is not.

But this soil at this siteis a mxture of
soil and then sonething called saprolite, which is a
crunbl ed rock type material, but the excavation --and

part of the reason that we are seriously |ooking at
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using this existing piping is because all of this
excavation in construction was done sone years ago,
and if we can reuse that, there's no reason to do al
of that again.

But the rock layer, the safety related
structures are founded on the bedrock underneath al
of that. So when we're tal ki ng about what we'd do is
renmove that cover material, found the structures on
rock, and then refill it, and nmuch of the discussion
t hat we have about seism c response i s the response of
that fill material and how that interacts with the
structure.

MEMBER POWNERS:. And as | read your
application, you had agreed to backfill not with the
existing soil but with a different soil.

MR. GRECHECK: And with an inproved
material .

CHAI RVAN WALLI S:  You have safety rel ated
pi pes. You have an ultimate heat sink and things like
that. Presunably you have safety rel ated pipes that
go through this soil.

MR. SCOIT: |If they use an ultinmate heat
si nk.

CHAI RVAN WALLIS: Do you do a seismc

anal ysis of these pipes then?
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MR. SCOIT: Not at this stage.

MR. GRECHECK: For the existing station,
for North Anna 1 and 2, there is safety rel ated pi ping
that does run through the soil, but that piping is
anchored at various points, and there is a seisnc
anal ysis that discusses how that woul d response.

MR. SCOTT: But that would be outside our
scope here.

In addition to the open itens, there is a
confirmatory item Just briefly, it's regardi ng use
of the Internet for information supporting safety
rel ated anal yses, and the applicant addressed that,
and the staff has inspected it and has no additi onal
guestions on it.

COL action itens. There are a nunber of
itens which, again, are in the back-up slides here.
There are itens that are site related, but for various
reasons the staff believes will nore appropriately be
addressed at the conbined |icense stage.

Just as an aside, as part of review ng the
responses to the open itens discussing these issues
with the applicant, the staff has consi dered and
there's some chance that some of these conbined
license action itens may be revi sed or del eted by the

time we're conplete with the final safety eval uation
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report.

For exanpl e, we have one speaking to this
separation distance, and it doesn't nmke sense given
t he actual physical condition or configuration of the
site.

Finally, we have a nunber of permt
conditions. Again, these are in the back-up slides as
well. These are itens that we believe are applicable
to the ESP holder, and there will be constraints on
the ESP holder if an ESP is issued for the site.

CHAI RMAN WALLI'S: To go back to seismc
what's the effect of seismic on the damthat retains
t he | ake?

CHAI RVAN WALLI S: Ckay. Again, the | ake
is not the safety related ultimte heat sink for the
site, for the early site permt site.

CHAI RMVAN WALLIS: They don't need the
| ake.

MEMBER S| EBER:  No.

CHAI RMAN WALLI'S: For safety purposes.

MR SCOIT: That's correct.

CHAI RMAN WVALLIS: So if you lost the | ake,
it wouldn't matter.

MR SCOTT: Well, it wouldn't be good.

MR. BAGCH : Well, that's right.
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This is Goutam Bagchi .

W did look at that for availability of
water, and the damfailure is postul ated.

MEMBER SIEBER:. On the other hand, the
ultimate heat sink is that big pond.

MR SCOIT: That's correct.

CHAl RVAN WALLI'S: No, no.

MR. SCOIT: Well, there's an underground
facility if they use one, correct, Goutanf

MEMBER S| EBER: That's for the new

MR. SCOTT: The new ones, yes, as opposed
to the old ones.

MR. GRECHECK: Again, this is Gene
G echeck.

Just to clarify that, renmenber on the
picture there was that pond. That is the service
water reservoir, and that is the ultinmte heat sink
for Units 1 and 2. For the ESP units, we are
proposing if an external ultinmate heat sink is
required, then it woul d be an underground w dt h band.

CHAI RVAN WALLIS: | wonder if it's
underground what do you do. You have wel ds or
sonmething? |s that what you nean?

MR. SCOIT: No, the make-up would cone

fromthe | ake
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CHAI RVAN WALLI'S: But the lake is gone in

nmy scenari o.

MEMBER SIEBER:  Well, you fill it first.
CHAI RMAN WALLI'S:  You fill it first. |It's
an underground pond. |Is that what it is, rather than

groundwater? |It's actually underground reservoir?

MR. BAGCHI: It's a very large tank. It's
230 feet by sone 100 feet by 50 feet.

CHAI RVAN WALLIS: So it's an actual tank.

MR BAGCHI : It's an actual tank buried
i nsi de the ground.

MEMBER SI EBER  Big.

MR. BAGCHI : Very big.

MR SCOIT: The next slide, Slide 18
pl ease.

CHAl RVAN WALLIS: -- fromthe tank on the
surface. It's just a tank of water.

MR. SCOTT: Yes. The DSER, being the
first cut at the safety evaluation report and having
open itens associated wth it, defers genera
regul atory conclusions regarding site safety and
suitability to the final safety evaluation report,
which | nentioned we will plan to issue in June.

However, there are sone sections of the

report for which there are no open itens, and i n t hose
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sections we have reached conclusions that are shown
here. As you will note, the applicant has provided

appropriate quality assurance nmeasures equivalent to
those in 10 CFR 50, Appendi x B.

Part 52 does not require conpliance with
Appendi x B, but the staff has clearly stated to the
applicants that we need for the ability to have
confidence in the review findings, that the nmeasures
the applicant applies be equivalent in substance to
t hose i n Appendi x B, and Dom ni on has done so, and t he
staff has accepted that.

Site characteristics are such that
adequat e security pl ans and neasures can be devel oped.
As | understand, the conmmittee is not eval uating
security. So we'll nove on fromthat one.

CHAI RVAN WALLI'S: W just note that it is
on a | ake.

MR SCOIT: It is on a |ake.

MEMBER PONERS: CQur specific charter is to
look at the itens related to safety, and the
Comm ssi on has expressed no interest in advising them
on security issues with regard to these early site
permts. So we've kind of said, okay, we won't do
t hat .

| think we have enough to do without it.
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MR. SCOIT: Additional conclusions. W

tal ked about this earlier. The population center
distance is defined in 10 CFR 100.3. Meets the
criteria for being one and a third tinmes the di stance
from the reactor to the outer boundary of the |ow
popul ati on zone, and is conpliant with the applicable
regul ati ons.

The applicant has also established
appropri at e at nospheri c di spersion characteristics to
support its radiological calculations, radiologica
dose consequence eval uati ons.

And based on that information, as well as
t he PPE val ue --

CHAI RVMAN WALLIS: |'mcurious about this
popul ati on center distance. How do you deci de what
the distance is? 1Is it the outer boundary of the
popul ation center or is it the center of the -- if

it's a big area, how do you deci de how to neasure the

di st ance?

MR. SCOIT: Jay, can you speak to that,
pl ease?

MEMBER POVERS: It's m neral

MR LEE: The distance is fromthe
react or.

CHAI RMAN WALLI S: That's easy to define,
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but what's the other end of the distance?

MR LEE: That's the one and one-third
times --

CHAI RVAN WALLI'S:  Yeah, but what's the --

MR LEE: -- the distance to the LPG
which is 6.8 mles.

CHAI RVAN WALLI S: | under st and.

MR. SCOIT: | think he's asking what the
popul ation center is.

CHAI RVAN WALLI'S:  What is the |ocation of
the population center? 1Is it the outer boundary or
what? W have a city. |Is it the distance to the
first suburb or isit the distancetothe city limts,
City Hall?

MR SCOIT: Wiat is the definition of a
popul ation center is where he's going.

MR LEE: | don't think we defined that.

CHAI RVAN WALLIS: It seenms to ne inportant
because the city could be bigger than one and one-
third tines the distance.

MR. SCOIT: | think it is dispersed.

MEMBER POWNERS: It could be, but it's
Mneral, Virginia. So --

MEMBER S| EBER:  Yeah, Mneral is not --

MEMBER PONERS: You coul d take either one
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of them It's the sane distance.

CHAl RVAN WALLIS: It's like a small town
in Vernont.

MEMBER POAERS: It's not quite that big.

MR SCOTT: There are criteria for this
and we can get back to you on that as to what those
criteria are. | nean, there is a nethod for doing
this that we went through in this evaluation

MEMBER PONERS: Well, the first population
center has to have a popul ation of |ess than 25,000,
and unless it's an extrenely peculiar 25,000 city,
there's not going to be a huge ampunt of distance
between the outer limts and the town center.

CHAI RVMAN WALLIS:  well --

MEMBER POAERS: A town of 25, 0007?

PARTI Cl PANT: Oak Ri dge woul d be a huge
ar ea.

MEMBER POWERS: Unless it's extrenely
unusual . | excluded that. There's a possibility on
the of f chance you m ght bring up Cak Ri dge, which by
definition is a very eccentric place.

PARTI Cl PANT: You're right.

MR. SCOIT: The nearest relatively |arge
town in the vicinity of this site, as M. G echeck

nmentioned is over 30 mles away.
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Slide 20. The staff also concluded that
pot enti al hazar ds associ at ed Wi th near by
transportationroutes, industrial-mlitary facilities
pose no undue risk to a facility that mght be
constructed on the site. 1In other wrds, we eval uated
the hazards in the area, and did not find issues
related to significant hazards, off-site hazards.

Slide 21. This is just a wap-up on the
presentation. The staff has, of course, issued a
first of a kind DSER W expect today to have open
item responses for nobst of them W are working
t hrough sone issues that we've talked to you about.

W're looking forward to seeing the
interim ACRS letter and to com ng back -- well, to
Bel kys com ng back in July and bringing you agai n on
the final safety evaluation report.

And we are identifying a nunber of | essons
| earned related to these three reviews. As you can
imgine, first of a kind, it's fertile ground for
identifying things that you didn't expect toidentify,
and we plan to revise our guidance in the future to
address these | essons | earned and t hat whi ch supports
review of any future early site permt applications
that m ght be subm tted.

And there i s sonme i ndustry di scussi on t hat
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there may be additional early site permts, although
we do not currently have a commtnent letter fromany
particular entity for seeking one.

MEMBER PONERS: | think we'd be interested
in working with you on that, the |essons |earned
activities. W can help you provide input from our
perspective, but not to -- you know, if it's not too
terribly much of an inposition on you, once you get
your thoughts together, maybe conme down and gi ve us a
chat, and we can give sone feedback, and maybe we can
put somet hing together kind of jointly on this.

MR. SCOTT: W woul d appreciate your
i nput .

MEMBER POVERS: You know, | nmean, in the
spirit of what is efficient and good gui dance and is
efficient or reviewis possible and things |ike that.

So | think we'd be interested in working with you on

t hat .

MR. SCOIT: Thank you.

CHAl RMVAN WALLIS: That would be very
useful. It would help us to know what to focus on

next tinme around and that sort of thing.
MR. SCOTT: Sure. That concludes --
MEMBER POAERS: | think it's going to be

possible. | nmean, it sounds |like they're going to
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exercise us pretty good on this, and if we're just
careful on keeping track of where we find rough spots
and things like that, and then we get together with
them and get their notes and where they found rough
spots and we might be able to put together a pretty
good story here.

|"'m quite sure the Comm ssion is very
anxious for us to work like that, in a, you know,
cooperative fashion |like that.

Simlarly, | would invite comments, Gene,
fromyour crowd, too, just you know, sone input on
what you found easy, difficult, hard, and things |ike
that, and confusing or whatever. | just think it
woul d be usef ul

MR. SCOTT: That concludes ny prepared
remar ks, subject to your questions.

MEMBER PONERS: Do you have any questions
for the speaker?

(No response.)

MEMBER PONERS: Well, for those of you who
have not had a chance to |ook at the massive
docunmentation sent to us primarily, | think, in
el ectronic format, it's actually -- the applicationis
i npressive, but the SERis a fairly readabl e docunent,

and if take a chance to look at it if you haven't.
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Now, are there any questions the nenbers
have of either set of speakers?

(No response.)

MEMBER PONERS: And |'m not aware of
anybody fromthe public wanting to nake conments. So
"1l thank you.

MR. SCOIT: Thank you.

MEMBER POVNERS: And wel come aboard, M ke.

MR. SCOIT: Thank you.

MEMBER POVERS: And thank all of the
speakers and turn it back to you, M. Chair.

CHAI RVAN WALLI S:  Thank you.

So we have gai ned sone tinme, but we can't
use it because we're not allowed to start until three
o' clock. So we will take a break until three o'clock.

(Wher eupon, the foregoing matter went off

the record at 2:24 p.m and went back on

the record at 2:56 p.m)

CHAI RVAN WALLIS: Let's come back into
sessi on.

W're going to hear about pressurized
thermal shock rule. W're very nuch |ooking forward
to what we hope will be the end or al nobst the end of
this process. | will hand the chair over to Bil

Shack to get things going.
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** VI CE CHAI RVAN SHACK: Okay. You know,

we' ve had a nunber of neetings to discuss pressurized
t hermal shock. At our |ast neeting since we reviewed
much of the docunentation which really provides the
techni cal basis for pressurized thermal shock, and we
said, you know, this project was out to devel op the
technical basis. It really conmes down to the reports
t hat were avail abl e.

And today we'll be tal ki ng about anot her
one of those reports covering the thermal hydraulic
eval uation of thermal shock. And again, you know,
there's a PRApart. There's a thermal hydraulic part,
and a probabilistic fracture nechanics to PTS.

The thermal hydraulic cal cul ati ons have
been done with RELAP, and being a structures guy, |
never understand exactly how this works when you do
t hese things with RELAP.

CHAI RVAN WALLIS: It's magic.

VI CE CHAI RVAN SHACK: Its magic. They
used 2D nodels with their axial azimuthal segnents
here. We deactivate the nomentum flux in the
downconmer because otherwise we get unrealistic
circul ations, but --

MEMBER POWNERS: And that part is wong

anyway, right?
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VICE CHAI RMAN SHACK: Six azi nut hal

regions. W | ooked at NUREG 1806 last time. There
are conparisons wth experinents in NUREG 1806, and
t hey focused on conparisons of the pressure and the
fluid tenperature in the downconer in experinents and
RELAP cal cul ations. Those were fairly good.

However, there were no conpari sons of the
wal | tenperature or the heat transfer coefficient H,
and inreality it's really the wall tenperature that
controls the pressurized thermal shock.

There was sone sensitivity studies that
showed that the downconer fluid tenperature is
relatively insensitive to H, and again, that's not
totally unexpected, but it's really the wall
tenperature that we're worried about. RELAP uses the
maxi mum of the Churchill-Chu or the Dittus-Bolter
correlations to conpute age for the Dbaseline
cal cul ations, and they use plus or m nus 30 percent on
t hose val ues for an uncertainty anal ysis.

MEMBER POAERS: Wiy 30 percent?

VI CE CHAI RVAN SHACK:  Well, we'll let them
di scuss that.

In 1806, they did sone sensitivity
studi es, Petcherkoff-Galinski, with the Swanson-Catton

mul tiplier for buoyancy opposed m xed convection, and
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when they did those cal cul ations, they got a through
wal | cracking frequency for the 12 transients they did
i ncrease or change by factors ranging from.4 to 1,
wi th an average of about five.

And so if you take a sinple nmnded point
of view, you mght say that if you use those
correlations you would increase the through al
cracki ng frequenci es you were getting by sonet hing on
the order of a factor of five.

Now, that's interesting. That would still
| eave a significant margin for plants at the end of
license renewal. So it's not the end of the world,
but it certainly would be different than the kind of
val ues that we've had.

W have a new report now, NUREG 1809
that's intended to provide further information on the
conpari son of RELAP with experinents. One of the
things that I'd like to get out of this discussionis
t he basis that we should find accept abl e ei ther way of
cal cul ating age that we use, either the conventional
basel ine RELAP calculations or the Petcherkoff-
Gl inski with Swanson-Catton multiplier.

And so what evidence do we have that
ei ther one of those provides a realistic value of H?

Whi ch H correl ation should we be using? The baseline
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cal cul ati ons have been done with one. W have an
alternative sensitivity cal cul ati onw th anot her, and,
again, any nore insight on how nuch difference it
real ly nakes.

And | believe Jack Rosenthal wants to.

** MR. ROSENTHAL: Thank you.

' mJack Rosenthal. |'mthe Branch Chi ef
of the Advanced Reactor and Regul atory Effectiveness
Branch in the office of Nuclear Regul atory Research.

| " ve been gi ven t he opportunity to provide
some openi ng remarks.

This February we provided our report,
NUREG 1809, entitled "Thermal Hydraulic Eval uation of
Pressurized Thermal Shock," and that was intended to
sumari ze our work and answer questions. Dr. Bessette
is our principal spokesnan today to sumrarize the
report of which he's really the author and to respond
to questions.

Dr. Kirk alsois at the table. He's from
Mat eri al s Engi neering Branch, and he will actually
start the discussiontotry to put what we have to say
i n perspective.

Roy Wods is in the room and he's from
the Probabilistic R sk Analysis Branch should

guestions ari se.
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And Professor Giffith and Professor

D Marzo, who are consultants to the staff, are next to
nme to answer questions should they arise.

W' ve been doing thermal hydraulic work
for over four years in this area, and we' ve had an
extensive analytic effort and experinental program
and we think that we' ve nmade si gni ficant progress over
what we knew 20 years ago, in part due to increased
understanding and in part due to the fact that we now
have conputers that just allow us to do multiple,
mul ti pl e cal cul ati ons.

W have perfornmed assessment of our code
agai nst experinents, and findit surprisingly predicts
rather well, and you'll hear an explanation of why.

Using the tools we' ve perforned hundreds
of calculations to exanm ne a spectrum of transients
and accidents relevant to PTS, ranging from a stuck
open safety valve which subsequently receives to a
| arge break | oss of cool ant accident.

W' ve performed extensive sensitivity
studies of the thermal hydraulic aspects al one, as
well as coupling the thermal hydraulics and the
fracture nmechanics, and the body of work provides
confidence that we've addressed what we believe are

the significant issues.
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W' ve had the benefit of peer review both
by the ACRS and an i ndependent peer review conmmittee
in which we spent days going over the details and
have had the benefit of their wi sdom and | believe
t hat we' ve addressed their coments.

| believe our effort at this point is
conplete. Wiile questions nay exist and you can
al wvays nmake refinenents, we believe that the work is
now t echni cal |y robust and provi de the techni cal basis
to nmove forward with rul emaking.

Wth this, Mrk.

MR. EricksonKlI RK: Okay.

CHAI RVAN WALLIS: Could | say sonething
her e?

MR EricksonKIRK:  Sure.

CHAI RVAN WALLI'S:  Yes, we've heard a | ot
about your calculations and the effect on each and

tenperature distributions and all of that sort of

thing. The bottomline is: how does this affect PTS?

And you know, seei ng t enperat ure
distributions inthe wall is very interesting, but if
they have no effect on PTS, there's no useful
concl usi on.

So I'd like us to eventually get to that

bottomline, as what is the effect on all this stuff,
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on crack initiation growth and the real sort of issue
with PTS.

** MR. EricksonKIRK: Okay. Well, |'ve got
the easy part here because |'ve only been asked to
expl ain one slide and then Dave gets all of the hard

guesti ons.

CHAI RVAN WALLIS:  You're not going to show

us that big scatter plot again, are you?

MR, EricksonKIRK: [|'"mgoing to nake a big

copy of that for your wall at hone, but 1'Il be here
to answer, you know, questions about fracture
mechani cs cal cul ati ons and so on.

But just to orient people, and | think
thisisall fairly famliar in terns of overall how we
conduct the analysis. W begin with a PRA and then
sequence analysis, and that defines for us both the
sequences of things that could go wong that would
lead to an overcooling event, perhaps wth
repressuri zation, perhaps not, and al so the frequency
wi th which those events woul d occur.

Those sequences of bad things would then
be passed to the thermal hydraulics code RELAP, which
woul d then -- and since |'"ma structural analyst, |
don't understand what goes on in there either. So |

have sone synpathy for Dr. Shack, but sonething
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happens inside and out comes pressure, tenperature,
and heat transfer coefficient, all wvarying versus
time.

That is then passed to our probabilistic
fracture mechani cs code, which takes that information
incombinationwi th information onthe vessel nmateri al
properties, the flow distribution within the vessel,
refluence, and out of that code conmes a conditiona
probability of through wall cracking, and it's called
condi tional because it's conditioned on or premni sed on
the fact or the assunption that a certain transient
has occurred.

O course, those transients occur wth
certain frequencies or probabilities. So the |ast
step in the calculation is to actually multiply the
frequency with which we believe these events occur
with the probability of generating a through wall
crack, presum ng that they occur, and that gives us
our yearly frequency of through wall crack.

And we then performthose anal yses for a
nunber of different plants at a nunber of different
enbrittlenment levels, and use that information to
develop proposals for naterials based screening
l[imts, and we woul d then recommend to our col |l eagues

in NRR for their use.

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

248

So that's the overall scope of the
cal cul ation, and now we're going to focus in on the
t hermal hydraulics part.

CHAI RMAN WALLI'S:  Can we al so at sone tine
di scuss the effect of uncertainties, fluctuations and
so on in the thermal hydraulics on the favor code?
How r obust is the favor code when fed uncertainties in
the thermal hydraulics? Can we address that at sone
time?

MR. EricksonKIRK: Yeah, | can. | think
that will come up, but | can take a shot at it just
right off the top.

| think if we were asking Favor to anal yze
the response of the probability of a vessel failing
relative to one specified transient, then these snal
di fferences that Dave wi ||l show you bet ween what RELAP
predicts and what reality is could, in fact, be very
troubl esome, and | can just give you sone thought
experiments to tell you why.

For exanple, you'll see figures |ike RELAP

is off or can be off by ten degrees C. |Is ten degrees
C. a big difference? Wll, it could be a very big
difference if, say, the -- and, again, these are

corments restricted to analysis of a particular

transient and its effect on the vessel.
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|f RELAP predicted values that were
systematically ten degrees C. too high so that the
real transient was ten degrees C. lower and,
therefore, the fracture toughness was | ower and the
thermal stress was higher, and so in the real
transi ent you actually got a failure probability, but
in the analyzed transient the driving force was too
| ow and t he resi stance was too hi gh and you didn't get
a failure probability. You' d then have a difference
between reality when you actually have sone finite,
albeit small, failure probability and the anal ysis or
representation of reality where you cal cul ate a zero,
and that's obviously --

CHAI RVAN WALLIS: Because you have a
critical event. You're either above it or not.

MR. EricksonKIRK: That's right. That's
right.

CHAI RMVAN  WALLIS: And thus your
uncertainties begin to really matter.

MR. EricksonKIRK: That's right, and
that's just a natural consequence of the naterial.

But all of those coments were wth
regards to one particul ar transient, whereas in the PT
anal ysi s com ng out of the PRA are sequences of events

where we anal yze anywhere bet ween 30 and 100 di f f er ent
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events for their PTS significance.

And what the assessnment results that
you' ve seen before and Dave will summari ze agai n show
is that, you know, yes, RELAP can be a bit off by
somet hi ng of the order of ten degrees C. and sinmilarly
small values in pressure. But it's neither
systematically high nor low. Sonetinmes it's high
sonetines it's | ow

And you know, | can't give you a proof
that this is so, but the fact that it's sonetines
hi gh, sonetinmes |ow gives nme, you know, as the guy
that's sitting in the third blue box a reasonable
degree of confidence that since we're analyzing a
famly of different events that are soneti mes going to
be predicted high with respect to reality, sonetines
predicted | ow, that on average ny results out the end
will be a reasonable representation of reality.

If we were in the other situation where |
was asked to anal yze one particular transient, then I
nmust admit |1'd be getting nuch nore w apped around t he
axl e about these snmall differences.

CHAl RVAN WALLIS: But that's okay for
tenperature. Now, when we tal k about heat transfer
coefficient, I think you would agree if heat transfer

coefficient is big enough it doesn't matter what it
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is, and the question then woul d be, well, supposeit's
infinite. Does it really make a di fference whet her
it's 3,000 or any --

MR EricksonKIRK: | think in concert the
same conments apply to heat transfer coefficient in
that if RELAP is systematically al ways one way or the
other relative to the reality of heat transfer
coefficient, that's a bad thing.

CHAI RMAN WALLIS: Is it a bad thing or
does it matter if it's big enough?

MR. EricksonKIRK: If it's big enough, it
doesn't matter, but I think nowwe're getting into the
poi nt where --

CHAI RVAN  WALLIS: It does nake a
difference. He's going to tell us it does matter.

MR EricksonKIRK:  Yes.

DR. ROSENTHAL: | think now we're starting
to get ahead of ourselves. W'IIl bring it up again in
about Slide 8, and then we'll bring it up again when
we tal k about the heat transfer coefficient, and I
woul d remi nd you that you have to think it through,
the transients, the snmall break LOCAs, the | arge break
LOCAs because what' s i mportant changes, and of course,
t he commensurate frequency.

CHAI RMVAN WALLI'S: The reason |' m asking
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t hese questions is that the draft report we have from
Dave has a |lot of thermal hydraulics in it, has very
little of the coupling of that to the fracture
nmechani cs, and that's why |I'm aski ng questions now
about that coupling.

MR, EricksonKIRK: |'mjust going over
there to be confortable.

CHAI RVAN WALLI S:  Perhaps we'll come back
to that |ater.

MR EricksonKI RK:  Yeah.

CHAI RVAN WALLIS: That's the bottomline
really.

MR. EricksonKIRK: Well, yes, that's the
bottomline, but it's also true that even before you
get to that bottomline you need to, you know, we all
need t o convi nce oursel ves that the thermal hydraulics
nodel s are either right or adequate.

CHAI RVAN WALLIS: O it doesn't matter.

MR Eri cksonKIRK:  But | woul d
respectfully disagree because the sensitivity or
insensitivity of a result comng out of a fracture
nmechani cs code to i nput says not hi ng about whet her the
input is right or wong. | think we have to start by
sayi ng that we believe what's going in.

VI CE CHAI RMAN SHACK: Well, would you
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agree with nmy sort of extrapolation from the
sensitivity results you do present in 1806 that if we
change the heat transfer correlation, we would be
tal ki ng about changing --

MR EricksonKIRK:  Yes.

VI CE CHAI RMAN SHACK: -- the failure rate
by sonething like a --

MR. EricksonKIRK: Yes, yes, yes.

VI CE CHAI RVMAN SHACK: -- factor of five?

MR EricksonKIRK:  Yes.

VI CE CHAI RVAN SHACK: And woul d t hat
bot her you?

MR EricksonKIRK: A factor of five would
turn into sonething |like 20 degrees on the screening
l[imt, and yes, that would bother me. So yes. But |
t hink before we get into saying it's a factor of five,
we need to first qualify that and say what has
produced the factor of five, and is the difference
bet ween t he base cal cul ation and the sensitivity, are
t hose both credible nodel s?

If those are, indeed, both credible
nodel s, then we need to worry about the factor of
five. |If either of those nodels is incredible, then
the factor of five is neaningless, and that's the

thing that | think is inmportant for the thernal
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hydraul i sts to establish before we get into structural
nmechani cs.

CHAl RMAN  WALLIS: There's nothing
uni versal about this factor of five. |If you have a
I ong, slow transient as we have seen in sonme of the
reports where things happen on the scal e of 50 m nut es
or 3,000 seconds, then the wall sort of cools down
wi th the water and not hing much happens. So the heat
transfer coefficient doesn't becone inportant.

If it's along, slowtransient, you don't

care too much about age | think you'll find.
MR. EricksonKIRK: Well, if it's a |long,
slow transient, | don't care nmuch about it anyway.

CHAI RMAN WALLI'S: | f sonmebody quenched the
wal |, a doubl e ended guillotine break, things happen
very quickly. Then that H assunes a much bigger role.
So | think we have to be careful about sort of a
factor of five being bandied around. It nay be that
for certain transients the factor is nmuch bitter. For
certain other transients it doesn't matter what His.

That was, again, not too clear fromthe
report. Maybe it will be made clearer today.

MR. EricksonKI RK: Ckay.

CHAI RVAN WALLIS: [I'msorry to hold you

up, Dave. |I'msure you're eager to go.
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DR. BESSETTE: Take up the whole two hours

if you like.

(Laughter.)

** DR. BESSETTE: | have about 15 vi ewgraphs
to go through

So where we were in Decenber is described
t he assessnent perforned to determne the ability of
RELAP t o predi ct pressure, downconer tenperature, and
part of the presentation was devoted to show ng that
pl unmes woul d not be an issue.

It also showed results of a sensitivity
study we did prior to the start of the current PTS
reeval uation that showed that even if plunes did
exist, they did not materially affect the --

CHAI RVAN WALLI'S:  Now, were these plunes
with 100 degrees of subcooling that you got in the
cold leg or are they -- that's a nuch bi gger, stronger
pl unme than no pl une.

DR. BESSETTE: Are you speaki ng of the
sensitivity?

CHAI RMAN WALLIS: 1'msaying if plumes did
exist in fact it was negligible. How strong were
t hose pl unes?

DR. BESSETTE: They were 40 degrees C. and

80 degrees C.
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CHAl RMAN WALLI S: Because you' ve got over

100 degrees C. stratification in the cold |eg.

DR. BESSETTE: Yes.

CHAI RVAN WALLI'S: So you didn't | ook at
t he worst plune.

DR BESSETTE: Well, | think there's no
evi dence that any experinments or nodeling -

CHAI RVAN WALLIS: | know.

DR. BESSETTE: -- that you can get such
pl unes.

CHAI RVAN WALLIS: But if you're going to
make this categorical statenent if they exist, the
effect is negligible, you re not |ooking at the worst
case. You're |ooking at sonething nore realistic.

DR. BESSETTE: | am | ooki ng at sonething
nore realistic, but it was --

CHAI RMAN WALLIS: The first thing you
m ght do is look at the extrene case, and if nothing
matters, then forget about it.

DR BESSETTE: What we | ooked at in that
study was conservative to everything we knew at the
time. And the 40 degree case was conservative, and
then we did twice that at 80 degrees and still could
not see an effect.

So today |'ve got to --
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CHAI RVAN WALLI'S: And you concl uded t hat

t he plunes are no stronger than ten degrees, | think,
fromthe experinents.

DR. BESSETTE: Yes.

CHAI RMVAN WALLIS: You haven't seen any
pl ume stronger than ten degrees.

DR. BESSETTE: Not in any integral system
test, no.

CHAI RVAN WALLI S:  Except on the inner call
and the QRA (phonetic) test.

DR. BESSETTE: Yeah. So today | was going
to just go over those results quickly. So at the
Decenber neeting, | think the nmain questions that were
lingering regarded RELAP's -- the adequacy of RELAP' s
nodel ing i n the downconer heat transfer, particularly
suggest ed t hat RELAP coul d be nonconservati ve and what
woul d be the effect.

CHAI RVAN WALLIS: Could we get it
absol utely strai ght at the begi nni ng what RELAP you' re
tal ki ng about? Because there's 1D RELAPs nenti oned
very often in your report, but the downconer nodeling
is 2D al ways, right?

DR. BESSETTE: Well, when | spoke of RELAP
as 1D, | spoke of it in ternms of the fornulation of

the transport equation.
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CHAI RVAN WALLIS: Wen it's 2B, it gets

you circul ation patterns which are nuch stronger than
t he average.

DR. BESSETTE: But for all of our anal yses
and assessnment, we use a consistent two di nensiona
downconer .

CHAI RVAN WALLIS:  And what do you do for
an Hthen? Because in the circulation pattern, you've
got various losses in various places. So what do you
say is the H?

DR. BESSETTE: Well, the His dependent on
if you're a free conduction reginme, velocity doesn't
cone into it.

CHAI RVAN WALLI S:  Yeah, but when you have
circulation patterns in the downconer --

DR. BESSETTE: Yes.

CHAI RMAN WALLIS: -- there are sone pl aces
where there's no velocity, and there's sone places
where it's up four and a half nmeters a second. What
do you use for the velocity to calculate H? Do you
vary H around the thing or what do you do?

DR. BESSETTE: Well, the way RELAP works
is it takes the maxi mum of free convection and force
convecti on.

CHAI RMAN WALLI S; It takes the nmaxi rumH
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DR. BESSETTE: The maximumfree. So if

vel ocity dropped to zero, heat transfer does not drop
to zero. It drops to a free convection nunber.

CHAI RVAN WALLI'S:  Yeah, but when it has
got force conduction cells, it takes the naxi num H
fromthe force conduction?

DR BESSETTE: For each cell, it |ooks at
the velocity within that cell and takes t he maxi num of
free and forced convecti on.

CHAI RVAN WALLIS: | think these are
inmportant details | didn't get fromyour report.
Maybe t hey were buri ed sonewhere or maybe t hey weren't
t here.

DR. BESSETTE: Well, maybe it's another
| evel of detail that | didn't go to.

CHAI RVAN WALLIS: But it's inmportant.

DR BESSETTE: Yeah. So it's not like if
you had a zero velocity heat transfer drops to zero.

CHAI RVAN WALLIS: It's very inportant to
know what you're using inthis to get age. It's very
important to specify clearly so that the reader knows.

DR. BESSETTE: It is in there. 1'Il give
you the page nunber.

CHAI RVAN WALLIS: This is the docunent

that's going out to the world about how to cal cul ate

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

260

PTS and how to calculate --

DR. BESSETTE: Yeah, ny only thing is
definitely without -- the balance is inthere with the
equat i ons.

MEMBER RANSOM  And that 2D representation
of the downconmer, | gather you had to turn off
nmomentum flux in order to avoid these artificial
recircul ati ons?

DR. BESSETTE: Well, let's say 98 percent
of the tinme, for 98 out of 100 transients we anal yze,
it wasn't a factor.

MEMBER RANSOM Ch, only once in a while?

DR. BESSETTE: Only once in a while did it
turn up as a factor.

MEMBER RANSOM  And | guess you're using
a cross-flow approximation to the 2D effects in the
downconer ?

DR BESSETTE: That's correct. You know,
it's parallel channels wth cross-ros (phonetic)
junctions.

MEMBER RANSOM  Now, one thing, the vol une
average velocity in that case is only an axi al average
of the velocities conputed at the top and bottom nore
or less, of the volunes, aren't they?

DR. BESSETTE: | think that's correct,
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t 0o.

MEMBER RANSOM  And that's what goes into
t he heat transfer correlation.

DR. BESSETTE: Yeah, but like | say, you
get quite a significant amount of heat transfer in
free convection. It doesn't drop to a | ow val ue.

MEMBER RANSOM  And that's just based on
a Gashoff nunber correlation.

DR BESSETTE: Yeah. So that | think the
residual questions were mainly focused on the heat
transfer because at that tine we did not have
integrated assessnment results of RELAP against
experimental data. Since then we perforned additiona
assessnent based on data from UPTF, APEX, and we al so
| ooked at CREARE

The conpari sons indi cated t hat RELAP heat
transfer nodeling is appropriate, and secondly,
there's another issue that was still lingering in
Decenber, was the question of whether we get down to
| ow enough - -

CHAI RVAN WALLIS:  Can we | ook back at the
CREARE tests where they have a plot? It's in your
report, a Dittus-Bolter versus the actual neasure of
each. Do you renenber that?

DR BESSETTE: Yes.
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CHAI RMVAN WALLIS: They had to take the

average velocity and nultiply it by 20 to get all of

t hat stuff.

DR. BESSETTE: Yes.

CHAl RVAN WALLI'S:  There is an error there,
a factor of about two even there, | think, in that

box, but this factor of 20, that cones fromthe two
di nensi onal RELAP cal cul ati on?

DR BESSETTE: No, the factor of 20 cones
fromthe experinents.

CHAI RVAN WALLI'S:  But it nust also cone
from RELAP. O herwi se RELAP isn't a useful tool.

DR. BESSETTE: Well, yes. RELAP comes out
with a consistent -- with a factor of 20 that's --

CHAI RMVAN WALLI S: That al so predicts the
factor of 207?

DR. BESSETTE: Yeah, but the when | quote
a factor of 20 and a half and it flows, it's fromthe
experi ment al data with neasurenents  of fl ow
vel ociti es.

CHAI RVAN WALLIS: But you have to al so
convince us that RELAP with the nonentum flux
suppression and all of that is realistic enough to
predict the right circulation velocity.

MR. ROSENTHAL: Yeah, and when we conpared
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RELAP with the data, it was consistent velocities.

CHAl RVAN WALLIS: It also had the 20 tines
or sonething close, but not necessarily in the same
pl ace.

DR. BESSETTE: |If you take a certain point
inthe vessel, it could be off, but overall obviously
it's probably tinme and spatial varying.

MR ROSENTHAL: | think that we're
di scussing what's about Slide 15, and if we | et Dave
rapidly go through the beginning, it wll set the
stage, and then we can dwell on the phenonenol ogi cal
i ssues which are the real reason that we're here.

CHAI RMAN WALLIS: So you think you've
required a little nore?

MR. ROSENTHAL: Can we just give Dave five
m nut es?

CHAI RVAN WALLIS: Well, we can probably
skip this slide

DR BESSETTE: So | just show this just to
list the six reports that we've witten, and this is
in addition to the ESR | just showthis just to
rem nd you.

So when we talk about the main
contributors to uncertainty, the thermal hydraulic

i ssues can basically be distilled into how good a
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predictive tool is RELAP, and fromthat governing
issue, the main subissues included experinental
evi dence for plunmes and the heat transfer nodeling in
RELAP. | was going to talk about that today.

This is along the lines what Mark was
tal king about earlier. The overall determ nation of
uncertainties includes contributions from PRA,
fracture nechanics, and thermal hydraulics. The
bottom line risk nunber incorporates each of these
three sources of uncertainty, and each needs to be
consi dered within the context of the overall anal ysis.

The PRA uncertainty is reflected in the
esti mates t hat have been frequency, which is shown in
the left-nost histogram The bin frequency is an
estimate of the total frequency of all the individual
event sequences that conprise a bin. For exanple, the
medi um break LOCA bin includes all of this spectrumof
break sizes from four inches to eight inches,
di fferent break | ocations, different decay heat | evels
ei ther com ng out of full power operation or shutdown,
wi nter or sumrer ECC conditions, and so on.

The mddle histogram illustrates the
resulting range of behavior that can occur within a
given PRA bin so that each PRA bin has a certain

famly of 100 to 1,000 sequences in it, and you have
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a variation, an outcone wthin that bin. W
characterize the range of that behavior for the
vari ous bins by analyzing a nunber of sequences or
scenarios within each bin that are using RELAP.

In the | ast histogram these tended to be
qualitatively indicating the actual uncertainty.

CHAI RVAN WALLI S: Those are tenperatures
and i npression.

DR. BESSETTE: Yeah. It represents the
uncertainty in the RELAP code itself. [It's the
physi cal nodels in the code. So it says heat transfer
and natural circulation.

CHAI RVAN WALLIS:  Well, your nessage is
that the thermal hydraulic uncertainties, perhaps
because it's scaled this way, are snaller than the
uncertainties in defining the event itself.

DR. BESSETTE: Well, | think, yeah, that's
t he correct concl usion.

CHAI RMAN WALLIS: So as in so nany of
these things, the uncertainties in the PRA dom nate
the uncertainties in the physics.

DR BESSETTE: Believe it or not, the
thermal hydraulics code is rather exact conpared to
t he other uncertainties.

CHAI RVAN WALLIS: Wth the PRA, yeah.
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DR BESSETTE: Yeah.

MEMBER APCSTCLAKI S:  Taki ng advant age of
the fact that | cane late --

(Laughter.)

CHAI RVAN WALLI'S: Did you say sonet hing,
CGeor ge?

DR BESSETTE: The main contributors to
hydraul ic uncertainties are actually --

PARTI Cl PANT: Next slide.

DR BESSETTE: | hit at the button and it
didn't go. Wong button this way. Human factors
probl em

The mai n contri butors tothermal hydraulic
uncertainty is the boundary conditions. The range of
thermal hydraulic response in a given PRAbinis |arge
conpared to the predicted capability of RELAP. So,
therefore --

CHAl RVAN WALLIS: Could you rem nd us
which of these sequences is nost inportant in
determning the fracture potential? It seens to have
changed with tine over the evolution of this project.

MR. ROSENTHAL: WMark, you expl ai ned that
to me yesterday, you know, what was inportant and it
depended on what tinme of |ife, how rmuch irradiation.

Why don't you take that?
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MR. EricksonKIRK: The general answer
that's true at any point in the enbrittlenent |ife of
the vessel is the primary side events way dom nate
over secondary side events, irrespective of
enbrittl ement |evel.

At the next |evel of refinenment, you'd
have to say that at levels of enbrittlenent that are
characteristic of the plants that we have operating
t oday, when you take them out at either the end of
their current 40-year license or even the end of
license extension at 60 years, it's the stuck open
val ves that reclose later, and this is sort of a
general statenent, that would dom nate for --

CHAI RMAN WALLIS: So it's the pressurized
t hermal shock.

MR. EricksonKIRK: It's the pressurized
t hermal shock. When you get down to the | ower |evels
of enbrittlement, the mld thermal shock that cones
from the stuck open valve, which is equivalent to
punching like a two to three inch hole in the primary
is enough to initiate the cracks, but to get it all
the way through the vessel, you need that |ate stage
repressuri zati on.

As you get out to the |levels of

enbrittlenent that are characteristic of our nore
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enbrittled vessels at the end of the 20-year |icense
extension, at the end of 60 years, then you're
starting to get into a node where the nmedi umand | arge
pi pe breaks on the primary side are starting to be
like 50-50 contributors relative to the stuck open
valves with | ate stage reclosure.

CHAI RVAN WALLIS: And that's with no
pressuri zation presunably.

MR. EricksonKIRK: Yeah, the pressure is
what it is, and it's not nmuch when you put that big a
hole in the vessel.

DR. BESSETTE: So, by list, the nmain
contributors of the medium and | arge breaks and the
stuck open SRV.

So in terns of the thermal hydraulic
response of the plant for these bins, the outcone is
mainly a function of the boundary conditions. For
LOCA the nost inportant factor is the break size.
This affects both the energy renoval fromthe RCS and
the rate at which you add cold water to the ECC
system

For stuck open SRV scenarios, the
i nportant factor i s whether the val ve recl oses or not,
and if it did, howlong did it stay open, and when it

does close whether the operator throttles HPlI to
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prevent the RCS from going water solid?

MEMBER APCSTOLAKIS: So the size of the
break is a random vari abl e?

DR BESSETTE: Well, it's not known a
priori. So you analyze the whol e break spectrum

MEMBER APOSTOLAKIS: But you're saying
that it's a randomvariabl e that can be anywhere from
1.4 inch to 24 inches?

DR. BESSETTE: Yes.

VI CE CHAI RMAN SHACK: But they have
di fferent frequencies.

DR. BESSETTE: They have different
frequencies, yes. So it's not conclusive or anything.
It's not a uniform distribution, but you don't know
the size of the break a priori.

MEMBER APOSTOLAKI S:  And if you had 100 of
these, you would get 100 different break sizes
That's what they're saying.

DR BESSETTE: Yes, yes.

MEMBER APOSTOLAKI S:  Because it's random

DR. BESSETTE: Yes. It nay not be
conpl etely random but because of certain pipe sizes
you - -

MEMBER APOSTOLAKI S:  Essentially it would

be random
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DR. BESSETTE: But it's essentially

random

VI CE CHAI RVAN SHACK: One of the things
that bothered ne in the 1809 report is that your
neasure for the effect is the downconer fluid
tenperature, whereas the thing |I'm really worried
about is the downconer wall tenperature or the vessel
wal | tenperature, and |'msort of worried whether
you' re underesti mati ng the effect of the heat transfer
coefficient in these cal cul ations because |1'I| agree
that the heat transfer coefficient doesn't do nmuch to
the downconer fluid tenperature, but it nay have a
rather nore significant effect on the vessel wall
t enper at ure.

And so the measure that you have chosen
for much of this on whether sonmething is inportant or
not is the fluid tenperature when the reality the
thing that drives the rest of this problemis the wall
t enper at ure.

DR. BESSETTE: Well, I'll try to show that
if you have to choose a single variable in which in
this case we had to choose a single variable, fluid
tenperature is the thing to choose. | nean the wall
tenperature reflects the fluid tenperature and the

heat transfer, but so you could choose |ike a heat
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flux nunber, let's say, that woul d i ncorporate both --

VI CE CHAI RMVAN SHACK: | coul d just choose
a wall tenperature.

DR. BESSETTE: O wall tenperature.

MEMBER RANSOM  Well, certainly it seems
i ke the nost uncertain parameter in this is the heat
transfer coefficient itself. You know, the pressure
and the tenperature are pretty nuch global or
macr oscopi ¢ variables that their accuracies are nore
easily determ ned, | would guess.

But the thing that | think derives thernal
stress on the wall is the gradient of tenperature at
the wall, and the boundary condition that is in force
is the heat transfer coefficient tines the wall delta

T equal to mnus Ktines the gradient of tenperature

in the wall.

It's the gradient that drives the therma
stress.

DR. BESSETTE: But | think though that
we'll try to show that the fluid tenperature, and

average, an average downcorer fluid tenperature is a
suitable or the nost is a good indicator of the
severity of any given transient or conparing one
transient to another and conparing the effect of

different -- if you're trying to do sensitivity
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studies to look at the inportance of different

boundary conditions or physical nodels in the code,
it's the best indicator or certainly there's no better
i ndi cator for our purpose than just sinply choosing

t he downconer fl uid.

MEMBER RANSOM Well, | don't doubt that
the fluid tenperature -- certainly that's inportant
because that's the heat transfer to the wall, but in

terms of wuncertainty and, you know, trusting the
system cal cul ati ons, the one that | believe probably
has the greatest wuncertainty would be the heat
transfer coefficient itself.

DR. BESSETTE: |[|'Ill try to show the
uncertainty in the heat transfer coefficient 1is
simlar to the uncertainty effect of the downcomer
fluid tenperature.

CHAI RVAN WALLIS: The preferred
tenperature is the key thing. It nust nean that the
heat transfer is effective because if the heat
transfer were very poor, the wall woul d not foll owthe
fluid,

And it's really significant that what the
heat transfer coefficient was, but you're telling ne
the fluid tenperature matters the nost. That seens to

indicate to ne that the heat transfer coefficient is
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bi g enough that it doesn't exert nuch influence.

DR. BESSETTE: Well, you could have a
transient with a fluid tenperature that went to 300
F., and it does what -- the heat transfer doesn't
mat t er because the vessel doesn't get cold enough. So
the key indicator is --

CHAl RMVAN WALLIS: It doesn't get cold
enough?

DR. BESSETTE: Essentially, no. Three
hundred F. is not --

CHAl RVAN WALLI'S:  How could that be a
neasur e of what's happening then if the vessel doesn't
respond?

Vel |, maybe you're going to go ahead.

DR. BESSETTE: Well, 1'Il try to proceed
and see if | answer the question.

So for a stuck open SRV scenario, the
important factor is what -- oh, | went through that.

So anyway, these boundary conditions don't
i nvol ve the physical nodeling capability of the code.
They're all associated with the input nodel of the
code.

This is an exanple of the medi um break
LOCA bin for Palisades, where | plotted the risk

significant transients that fall into the nedi umbreak
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LOCA bin, and you can see the fam |y of curves here in
ternms of pressure and tenperature, and | hope we can
make it out.

These are the error bars or uncertainty
bars on the RELAP predictions of pressure and
tenperature, and the idea, this illustrates that the
RELAP uncertainty in predicting these paranmeters is
smal | conpared to the range of behavior, the famly of
curves that characterize a range of behavior in this
particul ar PRA bin.

VI CE CHAI RVAN SHACK: Now, that RELAP
uncertainty is what you' re getting when you' re varying
t he break fl ow nodel uncertainty and t he heat transfer
coefficient uncertainty?

DR. BESSETTE: No, this is the uncertainty
we determ ned. Well, | guess when | say "RELAP," it's
experimental data. So this is the code data
conparisons for a bunch of experinents.

CHAI RVAN WALLI'S:  And just to put this in
perspective, the response tine of the wall is
sonmething |i ke 50 m nutes or 3,000 seconds in ternms of
the wall .

DR BESSETTE: Yeah, it's about 1,000
seconds or so, or nore.

So from here on I'lIl get nore into the
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RELAP nodeling issues. | hope this shows that the
basic idea is that the uncertainty from RELAP itself
is small conpared to what we're trying to measure with
RELAP, what we're trying to characterize with RELAP,
which is a good thing. Oherwise, it would be a
probl em

MEMBER RANSOM That's true of PNT, but
|''mnot sure it's true of H,

DR BESSETTE: Well, we'll get into that.

MEMBER RANSOM  Which you can't mneasure.

DR BESSETTE: |'ll discuss that.

Vll, we can neasure it.

CHAI RMAN WALLI' S:  So your approach to this
is not to say analyzing the system the inportant
di mensi onl ess paraneters are the Froude nunber, the
BO nunber, the this and the that, and we're going to
make sure that we cover a range of these vari abl es.

You're going to say you have integra
systemtests representative of transients and because
the facilities have been properly scal ed, these cover
the range of interests. That's your argument, rather
than a dinensionless group sort of scaling thing.
You're going to say all of these experinents suitably
scal ed, the range of transients we're interested in.

That's your --
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DR. BESSETTE: Yeah, in a sense, that's

ki nd of --

CHAI RVAN WALLIS: That needs to cone
acr oss.

DR. BESSETTE: -- a short circuit way of
saying it, yeah.

CHAI RMAN WALLIS: -- in the report, too.

DR. BESSETTE: Yeah.

CHAI RMAN WALLI' S:  How you assured yoursel f
that the experinents covered the field of interest.

DR BESSETTE: Well, we knew, of course,
what the dom nant bins were, or at |east early on we
had some indication what the dom nant bins are going
to be, and they turn out to be medi um break LOCAs.

CHAI RMAN WALLIS: See, if you read your
report, there's the one page where it will say the
only Froude number of interest is .05, and then you
have the table where it goes to 60, and then there's
no indication in any of these experinments what the
Froude nunber really was, and the reader is |left
saying, "Well, now what Froude nunber is he really
interested in?"

DR BESSETTE: Well, in fact, | did |ook
at the Froude nunbers for the cold legs. | thought it

was - -
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CHAl RVAN WALLIS: Well, you see the
probl emthe reader has here, but you actually say the
Froude nunber is an inportant variable, and you give
conflicting values for what it should be, and it's
never related to these experinments, and the reader
says, well, you know, "What's goi ng on here?" There's
sonmething inportant which never seens to be tied
together with the experinents.

DR. BESSETTE: |'mpretty sure it's
di scussed in the report, but we show that the Froude
nunber -- obviously the Froude nunbers in the cold
legs indicate stratification for the experinments and
for the plant, and indeed for all --

CHAI RVAN WALLIS: Well, what are they in
reality? Are they always | ow?

DR. BESSETTE: They're always | ow.

CHAI RMAN WALLI'S:  They' re al ways nuch | ess
t han one?

DR. BESSETTE: Yes.

CHAI RMAN WALLIS: | didn't get that from
the report because | have a table which has it going
up to 60.

DR. BESSETTE: Well, | sent you a
correction to that. There was a --

CHAI RVAN WALLI S:  Yeah, but you see it
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doesn't tell ne what really happens. You have table
going up to 60. It doesn't tell me which of those
nunbers in that table are realistic and which are just
academi c.

MEMBER POAERS: |' m shocked that you woul d
use such a term

DR BESSETTE: So one of the -- this is
how we obt ai ned t he uncertainty val ues with RELAP. So
what are the objectives for determining the
uncertainty due to the physical nodeling in the code?

To do so, we assess RELAP agai nst both
i ntegral and separate effects tests, and then i ntegral
tests were used to assess the code's ability to
predi ct tenperature or pressure and heat transfer. W
i ncluded 12 experinents from UPTF, LOFT, ROSA, APEX
and M ST, and these facilities cover a range of scal es
up to full scale. Their geonetrical representations
i ncluded all three vendor designs, and LOFT and RCSA
were based on Westinghouse, APEX on Conbustion
Engi neering; and M ST on Babcock & W/ cox.

So one scaling factor conmon to all was
t he power-to-volunme, which was the basis of all the
LOCA integral systemtest progranms that we perforned.

Now, the PTS PERT was used to guide the

assessment of RELAP in terms of inportant phenonena.
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The overall conclusion fromall this was that the code
conpared well with the data.

CHAI RVAN WALLI'S:  Now, can | ask you about
that? That's a qualitative sort of statenent, and
somewhere here |'ve got an APEX result where RELAP
starts off doing fairly well, but ends up being off by
20 degrees in downconer tenperature. |s that good
enough or not?

| nmean | don't know what you mean by
"conpared well." How good does it have to be is
per haps the question.

CHAI RVAN WALLIS:  Well, all | can say is,
you know, we generated the uncertainties using the
whol e set of experinents, but the answer of how good
does it have to be goes back to the question that was
posed to Mark a little earlier.

| can tell you how good it is, and | can
tell you --

CHAI RMVAN  WALLIS: | think your
nmeasur enents of goodness are qualitative statenents,
aren't they, in your report?

DR. BESSETTE: In terms of conparisons
with a separate effects phenonena, | used qualitative
indications. In terns of an integral systemtest,

we're actually generating statistics for the pressure
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and tenperature as well as | ooking in detail conparing
phenonena to nmake sure that we're in the right --

CHAI RVAN WALLI'S:  You see, |'ve got here
a curve which conpares RELAP with APEX CE tests, and
after a while it's off by 20 degrees or nore, and the
APEX is col der than RELAP is predicting.

So t hat woul d nean that RELAP i s not being

conservative. | just wonder if that's inportant or
not .

DR. BESSETTE: Well, like I say, you have
to look -- | mean, |'ve said the one uncertainty in

RELAP for tenperature is ten degrees C., nmeaning five
percent of the tinme it's going to be nore than 20
degrees C. high or |ow

CHAI RVAN WALLIS: | don't know if it
matters. You see, if you're very close to fracturing
the wall, 20 degrees nmight nmake a big difference. |
don't know.

VI CE CHAI RVAN SHACK: Because if you cone
back again to his Slide 8 where he's showi ng his RELAP
uncertainty --

CHAI RVAN WALLIS: It's very snall

VI CE CHAI RMAN SHACK: -- with all of the
variations that he gets from his boundary condition,

| nean, he does have three orders of magnitude of
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scatter in the through wall cracking results. | mean,
there's no question there's large uncertainty in the
prediction of the frequencies, but you know, his
answers here do seem to be domnated by these
uncertainties in the boundary conditions.

DR BESSETTE: And in fact, | think that
particul ar what you're referringto, if | renenber, is
the fact that we had suppressed circulation in the
cold legs. So we constrained the nm xing vol une that
RELAP was usi ng, you know, in terns of a rem x type of
approach. The m xing volune includes all of the cold
| egs at a downconer in the | ower plenum

By suppressing circulation in the RELAP
nodel in the cold leg to prevent circulating flow, we
truncated the m xi ng volune, and | think that was the
expl anation for that divergence.

CHAI RVAN WALLI'S: So the bottomIline here
is that your 12 integral systemtests --

DR. BESSETTE: They were chosen to --

CHAI RMAN WALLIS: -- offered enough of a
feel that you really covered everything of interest --

DR BESSETTE: | think so.

CHAl RVAN WALLIS: -- fromthe snall est
break to the | argest break?

DR. BESSETTE: W covered snmll breaks,
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medi um breaks, |arge breaks, |ike open SRVs, main
steam | ine breaks. The idea was to choose fromthe
best facilities that we had for the sane transients
that showed up as being risk significant in the PTS
anal yses.

CHAI RMAN WALLIS: So that what you
actually could cite in your report are the significant
transients or just sone typical transients?

DR BESSETTE: | cited all transients that
we did assessnents for.

CHAI RVAN WALLIS: But only in one to two
cases did you ever get to the point of giving us any
i nformati on about whether or not a crack would form

DR. BESSETTE: Well, in nmy report | didn't
get into the conbined analysis. | focus on the
t hermal hydraulic validation of RELAP.

CHAI RMVAN WALLIS: So you didn't get to
what's ny bottomIline here.

DR. BESSETTE: That wasn't really the
intent. The intent was to show the validity of RELAP

for the PTS anal ysis.

MR EricksonKIRK: | think I'd like to
just interject a thought experinment here. | really
think we need to -- and if the conmttee wants to see

effects on the bottomline, that's a reasonabl e
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guestion, and | think clearly we haven't come prepared
to answer that today, but | do think we need to
structure the discussion in ternms of first
establ i shing what do t he rel evant topical area experts
feel is a credi ble nodel and t hen assess the effect of
vari ati ons between potential credible nodels on the
bottom | i ne.

And I'll just, you know, throw out this
guestion as a thought experinment, and this applies to
any part of the cal cul ation.

Wul d the conmittee be prepared to accept
a conpletely ludicrous nodel as part of the whole if
| could show you that it had no effect on the bottom
line? For instance, would Dr. Ford let ne get away
with an enbrittlenent nodel that says as | enbrittle
the material it becones -- as | irradiate the
material, the fracture toughness goes up, if | could
show himthat it had no effect on the nodel ?

Certainly it wouldn't becauseit's absurd,
and so | think that the focus of Dave's paper and what
we need to focus on today is to say: is the heat
transfer coefficient nodel credible? Are there
potential alternative credi ble nodels that we need to
i nvestigate? You know, are plunes credible or not?

And once we establish those answers, then
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we'll be prepared to nove on and say, "Okay. Here's
our baseline nodel. Here are the potential credible
alternatives,”" be they slight variations in heat

transfer coefficient, slight existence of plunes or
not, and then we can crank those things through the
fracture nmechani cs analysis to see what the effect of
potential credible variations is on the bottomline.

CHAI RMAN WALLIS:  You see, the reason |
keep saying this is | like figures Iike Figure 420,
where you' ve got a KR versus tine versus various Hs,
and then there's a statenment in the text that if KR
gets above one, then you have to worry.

Vell, it's quite clear that by varying H
by alittle bit, you can make KR go above one or not,
and so this tells ne I'd better get Hright.

And that's to me being a much nore
i nportant nessage than seeing a whole lot of Hs

predi cted by RELAP naybe or maybe not agreeing with

data. That tells me how well | have to get ny H
right. | think that's a very inportant part of the
report.

MR. EricksonKIRK: Yes, it is, but you
al so have to renenber that the bottomline that we
keep tal king about is not the through wall cracking

frequency or the conditional probability of failure
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associated with one particular transient.

If we were trying to predict with high
accuracy the response of the vessel to one particul ar
transient, 1'd go find nyself another job because |
know we can't do it.

CHAI RVAN WALLI'S:  Yeah.

MR. EricksonKIRK: But, | nean, because of
t he uncertainties and the systematic biases in all of
the parts of this analysis, but because we're trying
to predict the response of the vessel to a series of
di fferent postul ated transi ents, and again, you know,
t he assessnment results showed, sone of which are high,
somre of which are low, and they're not off by that
much. You know, | think we can get a reasonable
result that can be used in an engi neering analysis to
set a screening criteria.

CHAI RVAN WALLI S: Go back to the argunent.
Because we're so uncertain about the PRA results we
can be really sloppy about the thermal hydraulics.

MR, EricksonKIRK: |'mnot sure | want to
agree with that.

MEMBER RANSOM | thought the report did
guite a good job though of pointing out that you can
screen out many of these transients because if you

don't have any pressure on the vessel, you're
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certainly not going to contribute to the stress.

So there is a selected break size of
i nportance, and a set of scenarios and pretty much
need to just focus on those.

Interns of the heat transfer coefficient,
too, | suspect again you can probably show it's not
very inportant because these are very low flow type
situations that are not going to result in high
convective heat transfer.

So | thought it did a pretty reasonable
job of |eading you through all of that for us.

DR, BESSETTE: And |I'm planning to go
t hrough that story today.

This is sort of the bottomline in a way
that shows that the statistical results obtained for
conparing RELAP with the 12 experinents fromthe five
facilities | mentioned. As you can see, RELAP had a
bias of 13 psi in pressure with a standard devi ati on
of 46 psi.

These differences, these nunbers are
equi val ent to about one to two percent of the vessel,
t he pressure during normal operation. |It's |ess than
one percent of the yield stress. So obviously these
are small nunbers. So these uncertainties are not

i mportant.
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MEMBER POAERS: When you do a compari son

of the code against the experinments and you | ook at
what m ght be called residuals between the
experimental neasurenments and t he "coul d" predictions,
do you try to characterize the distribution of those
resi dual s?

DR. BESSETTE: |'m not --

MEMBER POWERS: Well, you' ve used the
| anguage here as though you saw these residuals as
normal Iy distributed, and that's not uncommon. Most
people do that. But | wondered if you actually went
and tried to verify that, in fact, those residuals

came froma normal popul ation.

DR. BESSETTE: | don't think we | ooked at

t hat .

s Bill here? W didn't look -- no. No,

we did not.

MEMBER POAERS: Is it inportant to do
t hat ?

DR BESSETTE: Well, | don't think so.
think this first order nunbers are adequate for what
we're trying to do.

You can see with respect to tenperature
RELAP had essentially no bias. That's one degree C.,

and the standard deviation of one signa was ten
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degrees C. Heat transfer --

CHAI RVAN WALLI'S: This tenperature is the
downconer ?

DR BESSETTE: Downconer tenperature,
yeah.

The heat transfer, the integral system
assessments that we performed showed RELAP to be
realistic or conservative.

CHAI RVAN WALLIS: Now, is there sone
evi dence for that? And what you nean by conservative
is that the heat transfer in the experinment is always
| ess than what you predicted. |Is that what you nean
by that?

DR. BESSETTE: The heat transfer
coefficient in RELAP, that woul d be derived fromRELAP
was hi gher than the experinent.

CHAl RMAN WALLIS: I n every case?

DR BESSETTE: The cases we | ooked at. W
didn't --

CHAI RVAN WALLIS: The CREARE tests, you
got that factor of 20, and Dittus-Bolter. The
experimental points are above the predicted.

DR BESSETTE: Yeah, well, the Dittus --
we didn't actually try to calculate Dittus-Bolter. W

cal cul ated APEX and -- | nean, we didn't try to
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calculate CREARE. W tried to -- we cal cul ated UPTF

and APEX.

CHAI RVAN WALLI' S: But you see, that's the
problem again, | have with parts of the report. You
make this statenent, and then |I |ook at that figure

from CREARE, and the data are all about a factor of
two above the predictions.

DR. BESSETTE: Well, it's about 50 percent
hi gher .

CHAI RVAN WALLIS:  Well, at least it's not
conservative

DR BESSETTE: Yeah, it's consistent with
Dittus-Bolter, but |ying above the |ine.

CHAl RVAN WALLIS: The problem | have
again, sort of reading bits of the report, we say,
well, is this evidence conpatible with the concl usion
or not?

DR BESSETTE: The evidence that it does
match -- it does follow Dittus-Bolter with a 1.5
mul tiplier --

CHAI RVAN WALLIS: It never reached a
conclusion like that. It's a very strong concl usion
really, and | think you ought to be careful that there
isn't something elseinthereport that's inconsistent
withit.
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DR. BESSETTE: Well, we chose UPTV, and

see CREARE has, let's say, what you might call an
atypi cal geonetry. It has a thermal shield init, and
the measurenments that were taken that led to where
those data came fromwere just slightly downstream
fromthe entrance to the thernmal shield region, and we
weren't sure how valid or how applicable those data
wer e.

So we concentrated on APEX and UPTF
i nst ead.

VI CE CHAI RVAN SHACK: Now, as | read the
APEX t hough, there were only a very limted nunber of
tests in which you actually made the wall tenperature
measur enment s.

DR. BESSETTE: Well, they're there for al
of the tests, but we had just --

VI CE CHAI RVAN SHACK: But you only
presented them - -

DR. BESSETTE: W only did one test. W
only picked one test.

VI CE CHAI RMAN SHACK: Oh, so you only nade
t he conparison for one test.

DR. BESSETTE: Yeah.

VI CE CHAl RMAN SHACK: So for that test it

was okay, and you, therefore --
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DR. BESSETTE: W | ooked at the APEX, at

the APEX and UPTF, and they both produced simlar
results.

CHAI RMAN WALLI'S: So that's another thing,
is were you extrapolating sone very limted results
fromone test to nake a general concl usion about al
condi ti ons.

DR BESSETTE: Well, what | said is for
the test we | ooked at and we conpared agai nst data

from UPTF and Apex under conditions of |oop flow
stagnation, and for these tests the code was realistic
or conservative.

CHAI RVAN WALLI'S:  And do you generali ze
this conclusionto all conditions of interest inthat?

DR, BESSETTE: No, | don't think | say
t hat .

CHAl RVAN WALLIS: But you have this
conclusion to your report that each is predictive
conservatively by RELAP, and | just wanted to fi nd out
how broad a base of evidence you have for that
concl usi on.

DR. BESSETTE: Well, | nean, that's why I
didn't go as far as to try to generate statistics and
whatnot, is because | figured |I didn't have a | arge

enough database to be definitive that in all cases
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this would be true, but all | can say is we had a
short time to do it. W |ooked at the best data we
could find at least fromtwo facilities, and fromwhat
we | ooked at, the code | ooked okay.

CHAI RVAN WALLIS:  Wwell, | would still ask
the question if it's a very limted data set, is it
one extreme or the other? |If it's for a very sl ow
transi ent, maybe you don't care what His anyway and
the fact that it's conservative or that's uni nportant.

DR. BESSETTE: Yes.

CHAI RVAN WALLIS: But nmaybe it's for a
rapi d transi ent where you do really care about it, and
in that case it's conservative. So when it really
matters, you've got sonme evidence that it's
conservative

DR. BESSETTE: Yes.

CHAI RMAN WALLIS: | can't put it in
perspective if it's just one test, and | don't know
which one it is.

DR. BESSETTE: |1'mgoing to get into that
| ater.

CHAI RVAN WALLI S:  Ckay.

DR BESSETTE: A few slides later.

So I'mgoing to tal k about i npact of these

uncertainties first in terns of pressure, then
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tenperature and then heat transfer.

So by itself, the uncertainty inthe RELAP
predi ction approach was snal |l conpared to t he range of
conditions found in the various PRA bins, and w t hout
uncertainty value was considered in ternms of the
contribution of vessel wall stress. The effect also
seenmed to be small, as well.

For exanple, | said the uncertainty inthe
RELAP cal cul ati on of pressure anounts to approxi mately
two percent of the normal operating stress.

CHAI RVAN WALLI'S:  No problem

DR. BESSETTE: So off the table.

Now, for stuck open SRV scenarios, the
pressure at the time of vessel failure, for predicted
vessel failure is determ ned by the set point of the
SRVs thensel ves, and not by the thermal hydraulic
uncertainties. So the nost inportant factor is the
timng of reclosure, which is a boundary condition.

Now, with respect to tenperature, the heat
flux is a function of the downconer tenperature and
t he heat transfer conbined, and fromthese two
paraneters the favor calculates the tenperature
di stribution and vessel walls as a function of tine.
And the vessel tenperature distribution, of course,

determ nes both thernmal stress and the | ocal fracture
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t oughness.

Therefore, tenperature enters twice into
the equation and determnes the vessel failure
probability.

So it showed RELAP cal cul at es t enperature
with no bias, while the standard deviation is ten
degrees C. This standard deviation nunber of ten
degrees C., while it seens snmall, can still affect the
probability of vessel failure, as | think we've been
di scussi ng.

However, in context, this ten degrees is
smal | conpared to the absol ute change i n tenperature,
which gets back to why we chose average downcormer
tenperature, which during these risk significant
transients, the absolute change in tenperature is
about 200 degrees C.

So the uncertai nty of ten degrees conpared
to the absol ute change is about five percent.

CHAI RMVAN WALLIS: That's okay unl ess
there's no crack gromh until you get to 200 C., and
if you get to 210 degrees C. nmaybe it nakes a big
difference. | mean, again, | don't know.

DR. BESSETTE: That's why | say it can't
be di sm ssed.

CHAl RMAN WALLI S: | think this is rather
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acliff sort of thing. It's not a continuum where you
can say five percent doesn't nmatter.

DR BESSETTE: No.

M5. DUDES: It's |ike going through a
door. If you're six feet, six, you go through a door.
If you're six foot, nine you hit your head. | nean
just the fact that it's a snall percent change doesn't
really help you

DR. BESSETTE: It depends where you are.

But secondly, it's small in conparisonto
t he range of behavi or that characterizes a given PRA
bin, which is typically 50 degrees C. to 150 degrees
C. or so.

Now, the inpact of the heat transfer
coefficient.

So |l think the situation is probably clear
with pressure and tenperature. Now, we turn to the
heat transfer coefficient. Now, the change in the
heat transfer coefficient has a simlar effect to a
change i n t he downconer tenperature as the heat fl uxes
a conbi nation of the two.

So the inpact of an uncertainty in heat
transfer depends on a transient, of course, and |like
|"ve said, the faster the transient, the greater is

the wall to fluid tenperature difference. So fast
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transient has got to be sensitive to uncertainty in
heat transfer than slow transients.

So a small break LOCA is slow transients
obviously. For slow transients, a downconer wall
attracts the fluid tenperature quite closely with a
smal|l delta T, and a |large break LOCA is fast
transi ents, and the downconer cools quickly. The
fluid cools quickly, and you build up nore of a |ag
between the wall tenperature and the fluid
t enper at ure.

CHAI RMAN WALLIS: This is one of ny
guestions again. You chose to show only one figure of
the effect of H on as pressurized thermal shock
paranmeter, such as K sub R and that was for a
transi ent of 30 m nutes tau, which is nuch | onger than
the large break that you show here.

And so ny inmedi ate sort of curiosity is,
wel |, suppose you had shown sone other curves for a
shorter transient. Wat would it have | ooked |ike?

DR BESSETTE: Well, | didn't choose that.
| was taking a historical docunent and --

CHAI RVAN WALLIS: But you see, it
i medi ately raises the question by the reader: why
did he predict this long, slowtransient which really

isn't that much of a threat to the vessel? |'mnore
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interested in the other ones.

DR. BESSETTE: Yeah.

CHAl RVAN WALLIS: So I'd Iike to see nore
figures |ike 420 for other --

DR. BESSETTE: Yeah, 1'll try to address
that to sone extent today at |east.

CHAl RVAN WALLI'S: | notice this difference
inthis large break, the big tenperature uncertainties
here. Anyway, when you get this 29 degrees C. and
you' ve tal ked about ten degrees C. not mattering,
bei ng where things don't matter, it inmmedi ately raises
a flag.

DR. BESSETTE: Well, it goes back to
putting things in context and showi ng where things
m ght matter and where things mght not matter.

CHAI RMAN WALLIS: That's good, that's
good.

DR. BESSETTE: So you get sone things off
the tabl e and you concentrate on the other things.

MEMBER S| EBER:  Yeah, now when you did the
t hrough wal | cracking sensitivity study with t he ot her
heat transfer coefficient, four of the 16 i nch hot | eg
break, you increase by a factor of an order of a
magni t ude.

DR BESSETTE: Yes.

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

298
PARTI Cl PANT: So, you know, it was

sensitive to --

CHAI RVAN WALLIS: It was significant. |t
woul d have been good to bring that out nmore in the
report.

DR. BESSETTE: So you can see here --

CHAl RVAN WALLIS: Well, the results are
pretty reasoned, but you can see that for a l|arge
break it would be double the heat transfer
coefficient. This is equivalent to decreasing the
fluid tenperature roughly by 20 to 30 degrees C.

So even though a large break is a fast
cool -down, you can still boost the heat transfer even
nor e.

MEMBER S| EBER: Yeah, but you can't get
the pressure back up, right?

MR GRIFFITH Peter Giffith,

| think you should nention here that the
probability of those three breaks is not the sane.

CHAI RVAN WALLI'S: That's right.

MR. GRIFFITH: But you coul d have anot her
colum over there which showed the --

CHAI RVAN WALLI S:  That's what he has on
t he bottom

MR GRIFFITH That's right. The event

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

299

frequency for large break is very lowto begin wth.
So --

CHAI RVAN WALLIS: But it mght dom nate
the risk because it m ght | ead nuch nore frequently to
di saster, and so | understand t hat when you go to high
| evel s of enbrittlenent, this | arge break LOCA becones
a nore domnant thing. So if you' re going to cone up
with a nunber for probable failure, but if the large
break LOCA, even though very unlike is the dom nant
sequence.

DR. BESSETTE: So you can see fromthe
previ ous slide that --

CHAI RVAN WALLIS: Then you can't just
dism ss it because its event frequency is | owto begin
Wi th.

MEMBER S| EBER: Wl |, |et ne understand.
| f you have a large break and you get a rapid coo
down, because you have the break, you can't
repressurize, and so you can't put stress.

CHAI RVAN WALLI'S: That's right.

DR. BESSETTE: So there's no pressure.
That's right.

CHAI RVAN WALLIS: So it breaks fromthe
t hermal stress al one.

MEMBER SI EBER. So why worry about that.
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CHAl RMAN WALLI'S: The thernmal stress al one

can break the vessel.

MEMBER S| EBER: That's true, but whether
it breaks or not, you know.

CHAI RVAN  WALLIS: You can do the
experiment by taking a gl ass.

MEMBER S| EBER: |'ve done that.

MR. EricksonKIRK: You're getting into the
guestion of consequence after the break.

MEMBER SIEBER: Right. You' ve got a
nmessed up plant. On the other hand, the consequence
from a public health and safety standpoint really
doesn't change.

MR. ROSENTHAL: Actually -- Jack Rosent hal
-- actually it does.

MEMBER SI EBER  Ckay.

MR. ROSENTHAL: Let's just take this in
pi eces.

MEMBER SIEBER Al right.

MR. ROSENTHAL: W have a | arge break
LOCA. ECCS works or doesn't work.

MEMBER SI EBER  Ri ght.

MR ROSENTHAL: |If ECCS doesn't work, then
it's a severe accident, and we're in a different

regi me and di scussi on.
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MEMBER S| EBER:  Yeah.

MR. ROSENTHAL: We're tal king about |arge
break LOCA in which ECCS does work. You reflood the
core. You don't nelt the core or you reflood the
vessel and you don't nelt the core.

Now, let's say -- and in your event tree,
you would wite okay at the far right. Now if you do
crack the vessel, then you have the initiating event.
ECCS did work, but the vessel, should the vessel have

cracked, now | may not be able to naintain a covered

core, and so | nmay have a sequence in which even
though | had nmy LOCA and ECCS worked, I'm still in
troubl e.

Soit is arelevant consideration, and the
argurment woul d be that it's unlikely that you're going
tofail the vessel, even with injecting cold water and
successfully mtigating the LOCA

DR. BESSETTE: So where heat transfer is
- where the outcome is nobst sensitive to heat
transfers for | arge breaks, and we're dealing with t he
run frequencies. Current nunbers are like ten to the
m nus seven. It brings it --

CHAI RVAN WALLI'S:  So we might as well not
consider themat all.

DR. BESSETTE: So even if they're
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sensitive to heat transfer, it's still, you know.

VI CE CHAI RVAN SHACK: Al t hough agai n,
we'll come back to the sensitivity study, | just keep
| ooki ng at the nunbers here. The one that | have the
bi ggest thing tacked on gives nme a factor of 30
increase in through wall failure frequency, and that's
a two-inch break.

MR EricksonKIRK: At the risk of
contradicting my colleague, the fact renmins that
| arge breaks are an inportant to PTSrisk. So you can
say that it's a |ow event frequency, which is true,
but when you roll all of the calculations together,
they show that nmediumto |arge breaks are inportant
contributors at high | evels of enbrittlenent. You're
not going to get rid of it.

CHAl RMVAN  WALLIS: They're inportant
contributors, but the total risk is still very snall

MR. EricksonKIRK: Yes, that's absolutely
true, nd that's a true statenent across the board.
You can say that about anything we discuss today.

CHAI RVAN WALLIS: So what about this
sensitivity factor of 30 that ny coll eague Bill Shack
is raising here?

VI CE CHAI RMAN SHACK: | ' mjust | ooking at

another case with a two inch |Iine break whi ch does
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occur nore frequently, and it's got a factor of 30
increase with a change in the age, and that actually
strikes nme as sonewhat plausible, but you know, if |
only have a small thermal insult, the question of
whether | get that thermal insult fromthe fluid to
the wall is kind of a critical question.

So, you know, with a |l arge break LOCA, the
insult is so big it alnost doesn't matter what | --
you know, it's going to get to the wall and do ne in
anyway, but I'd sort of worry about nedium and smal
breaks where, you know, how nuch |I get to the wall
really starts to becone inportant.

MR. EricksonKIRK: At the risk of beating
a dead horse because |'ve tried this twi ce and we keep
veering off --

(Laughter.)

MR. EricksonKIRK: | think it's
extraordinarily inportant because you know, the nice
t hi ng about cal cul ations i s you can make themtell you
anyt hing that you want.

| think it's exceedingly inportant to
first establish what the technical area experts
consider to be credible variations in the heat
transfer coefficient or any ot her paraneter we want to

exam ne, and then we'll do the sensitivity studies.
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It isn't at all clear to nme that --

VI CE CHAI RVAN SHACK: Well, we were just
studyi ng i npact of heat transfer coefficient.

MR. EricksonKIRK: Yes, yes, and it's big.
It can be big, sure.

VI CE CHAI RMAN SHACK:  Ckay.

MR. EricksonKIRK: So the question really
i s back to we need to reach sonme consensus between t he
review conmttee and the staff as to what a credible
basel i ne nodel is and what credi bl e perturbations are,
and then we can do sensitivity studies w th nmeaning.

CHAI RVAN WALLIS: But the sensitivity
studies help to define the requirenents for the
accuracy of the thermal hydraulics. If it was a
factor of 30 in your predictions by getting an error
in newtransfer coefficients, then it seens to ne you
woul d say, "Well, go back and get the heat transfer
coefficient nore accurately."”

| don't think you can just |ook at how
good thermal hydraulics is without asking what are you
going to use it for. Then you' re not being an
engi neer.

DR, BESSETTE: What |I'mtrying to show
here is, you know, that your question is concerned

with heat flux, and the heat flux is tenperature and

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

305

heat transfer coefficient. |If the effect of a factor
of two change in heat transfer coefficient is within
the wuncertainty as to how well you know the
tenperature, soit's not a uniquely inportant problem
It's not nore inportant than how well you know the
fluid tenperature, and we know the fluid tenperature
to with --

VI CE CHAI RVAN SHACK:  Well, unless there's
a systenatic.

DR. BESSETTE: Yeah, and we don't see a
systematic -- we haven't seen a systematic error or
bias in fluid tenperature or in a nore limted
assessnent we did, a heat transfer.

MR.  EricksonKIRK: To return to Dr.

Vallis' last point, isn't there a question of state of

the art? And I'Il get this in sonmething that the
mat erials people can understand so that | have a
chance.

The uncertainty in fracture toughness data
is what it is, and that's the plot with the gas |eak
scatter that you keep referring to, and nenbers, you
know, Shack and Ford cannot |ike that degree of
uncertainty, but it's controlled by physics. | can't
make it any better. So we just sinply have to dea

with it, and can't a simlar -- can't an anal ogous
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poi nt be rai sed here regardi ng the overall fidelity of
the thermal hydraulics nodel? | nmean there has to be
a question of practical state of the art that puts in
that nmaybe we don't know the heat transfer
coefficient better than plus or m nus 20 percent.

If that's the consensus of the technical
comunity, then that's what we need to feed through
our analysis, but | don't think we' ve gotten there
yet.

| mean, certainly, yes, you' re absolutely
right. You need to understand the sensitivity of your
results on your input, but |I'mseeing that we've gone
gquite a bit further than that and that we're letting
the results, be they sensitive or insensitive drive
our acceptance of nodels that either may be at state
of the art or nmay be conpletely | udicrous.

CHAI RMAN WALLI'S: | understand your point,
and | think it's a very good one, but inevitably when
we | ook at the results that they present, we sort of
say, "Wat does it matter?" W can't hel p asking
oursel ves that question.

DR. BESSETTE: And you know, when you | ook
at a sensitivity studies plot, sonetinmes it doesn't
make any difference. Sonetines you can find a factor

of 30, and you just have to | ook at the bottomline

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

307

and just put everything in context.

In fact, you can see we're dealing with --
you can see the order of nagnitude in ternms of the
frequency estimates in the | ast col unm between the 5th
and the 95th percentiles. So within that kind of
context, a factor of 30 is certainly within that
range.

So one of probably the key issues raised
during the peer reviewthat we had of the PTS work was
wi th respect to t he buoyancy opposed m xed convecti on.
Soif flowvelocities were to be sufficiently | ow, one
could get an enhancenent in heat transfer over that
predi cted by the three or fourth convection nodels in
RELAP.

Sine the Decenber neeting, we |ooked at
data from UPTF, APEX and CREARE, the sane data we've
just been discussing, that provide flow velocity
nmeasurenents in a downconer.

CHAI RMAN WALLI'S: These are the nmaximum
vel ocities reported?

DR. BESSETTE: | reported the range. Wat
i have here, this one third to -- we saw velocities.
The total range of velocities we saw anongst the three
experiments was between one-third of a neter, one foot

a second and four or five feet a second.
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CHAI RVAN WALLI'S: Qur cells are probably

some pl aces where there's at | east some of the tine no
velocity at all. So you nmay not --

DR. BESSETTE: That zero velocity, that
stagnation point is probably changing the design in
space.

CHAI RVAN WALLIS: And probably their
vel ocity meter neasured fluctuating velocity, no?

DR BESSETTE: Well, these velocities, of
course, they're nmeasured at fixed | ocations, a certain
nunmber of fixed |ocations, and --

CHAI RMVAN WALLIS: It did vary with tinme
presunabl y.

DR. BESSETTE: You see, of course, noisy
dat a.

CHAI RMAN WALLIS: | think was it APEX
The heat transfer coefficient fluctuated by a factor
of about five. So something is certainly going on
t here.

DR. BESSETTE: Yeah. Well, certainly if
you | ook, for exanple, if you |look at either velocity
data or tenperature data, you see fluctuations.
That's like the passage of eddi es or whatnot.

CHAI RVAN WALLIS: Right. So what you nean

here is the maximum velocity when you talk about
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downcomrer vel ocity?
DR. BESSETTE: Wat |I'mtal ki ng about here

is the velocities that we saw fell within this range.

Sonetimes there would be -- it was all within this
range. | didn't see anything |lower than about a foot
a second.

CHAI RVAN WALLI'S: So which one are you
going to use? You're going to use the maxi mum one for
your heat transfer predictions?

DR. BESSETTE: No, |'mjust saying --

CHAl RVAN WALLI'S:  No?

DR BESSETTE: What we did, | said this is
their range of velocities. WlIl, the point on this
viewgraph is the to say for these kind of velocities,
you're well outside the range of buoyancy opposed
m xed convecti on.

CHAI RMAN WALLIS: It's Reynol ds nunber
dom nat ed.

DR. BESSETTE: This is Reynol ds nunber
dom nat ed.

CHAI RVAN WALLI'S: So you want to get the
vel ocity right.

DR BESSETTE: So, | nean, for these
vel ocities, what we get is downconer reynol ds nunbers

of 500,000 tothreemllion. So the idea is that this
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whol e i ssue of buoyancy opposed m xed convection was
sonmet hing of a red herring.

VI CE CHAI RMAN SHACK: On this, | noticed
on the staff replied review conment nunber 65, no
experiments of measured velocity in the downconmer.

DR. BESSETTE: Well, | was pretty ignorant
when | wote that.

(Laughter.)

DR BESSETTE: | |ooked harder and found
dat a.

VI CE CHAI RMAN SHACK: Ah, you | ooked
harder. Gkay. That solves that problem

DR. BESSETTE: Anybody can be wong in
this, but there's always a chance for reformng.

CHAI RVAN  WALLI'S: That busi ness of
centineters, it's just a typo. Centineters in the
second one is a typo.

DR. BESSETTE: That's supposed to be --
that was a typo. That's neters.

CHAI RVAN WALLI'S: So RELAP is predicting
simlar velocities at the maxi num although the cells
are not quite the sane, and you think that's good
enough to give a characteristic velocity on which to
base age.

DR. BESSETTE: | think what we can say is
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that RELAP velocities are consistent with these
experi ments.

CHAI RMAN WALLIS: See, 2D RELAP wit hout
momentum flux is not a very good tool, is it, in
general ?

DR BESSETTE: The 2D RELAP with nonentum
flux off aid these sanme range of velocities that we
saw i n the experinments.

MEMBER RANSOM Wl |, when they emt the
nmomentum flux, they're not emtting all the other
forces, you know, pressure driven forces and that kind
of buoyancy and gravitational. So those forces are
still included.

If you're in a constant area passage and
an inconpressible fluid, you don't have any real
change i n nonentum f | ux.

DR. BESSETTE: But you nay be seeing to do
is disable a potential demracle (phonetic) effect.

CHAI RMVAN WALLIS: Right. So a user who
runs RELAP 2D formin the downconer for this problem
is not going to encounter erratic, whinsical, |arge
velocities, unrealistic just due to the numerics and
the running of the code under any circunstance?

DR BESSETTE: We ran hundreds of

cal cul ations. W | ooked at the output of every
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cal cul ati on and checked for downconer velocities just
to make sure we weren't getting anything.

CHAI RVAN WALLIS:  And they were all --

DR. BESSETTE: They were like typically --

CHAI RVAN WALLIS: Erratic ones only cone
in when you put in sonme nomentum flux terms.

DR BESSETTE: Yeah, it's like for the
whol e set of Cconee transients, there's only one
transient. Wen we ran a whole set of 75 Cconee
transients with nonentumflux on or off, only one out
of those 75 was affected.

CHAI RMAN WALLIS: So we're trying to
establish a MOX requirenment in this, the state of the
art. The state of the art is the RELAP can predict
this thing, and it can predict it well enough on sone
basi s?

DR BESSETTE: | think the state of the
art is, | think, reflected in these ten degrees C. and
the fact that if you change heat transfer by a factor
of two, the effect is simlar. It's within this ten
degrees C. uncertainty.

CHAI RVAN WALLIS: This factor of 20 is
also 20 in RELAP or in 16 or 257

DR BESSETTE: Yes. Wthout that factor

of 20, you just have flow creeping along at about an
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inch a second in downconer instead of what we see of
one to --

CHAl RVAN WALLIS: But the story has
changed here. The old story | heard was that the
reason you get good mixing is because you have fl ow
t hrough there which is mxing injected flow.

It's not that at all. It's that the
injected flowitself sets up cells.

DR. BESSETTE: That's correct, yeah. |
think we characterized it as nysterious last ting,
but --

(Laughter.) _

DR BESSETTE: So this is the issue of,
say, tenperature distributioninthe downconer, and we
| ooked at the sane body of integral systemtest data
that | have been tal ki ng about, these 12 experinents,
and we | ooked at the tenperature measurenents both
axially and azimuthally and couldn't find any pl unes
inany of the integral systemtest data. |'m speaking
of a plume now. |'m speaking of any tenperature
di fferences beyond ten degrees C., but typically we
didn't even find anything close to ten degrees.

CHAI RVAN  WALLI'S: Al l because the
stratified fl owcom ng out of the cold |leg in sone way

fixes with about ten tines as much fluid and 140
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degrees certification beconmes ten degrees.

DR. BESSETTE: That's right if you have a
m xi ng --

CHAI RVAN WALLI'S: But not insight as to
what that m xing process is.

DR. BESSETTE: They have a nmixing ratio of
ten. Then the 100 degrees becones ten.

CHAI RVAN WALLIS: There's an awmful lot to
happen at that one place instantaneously. | agree
there's a lot of evidence, but it seens a very
strange, extraordi nary anmount of m xing in one pl ace.

DR. BESSETTE: Well, | think what we --

CHAI RVAN WALLI'S: If you | ook at pictures
of salt plunes, they don't show all stirring around
and so on.

DR. BESSETTE: Well, | think naybe a part
of that is, you know, you see these salt plunmes in
these separate effects tests. | think there are
addi ti onal m xi ng processes goi ng on.

The other thing --

CHAl RMVAN WALLIS: M instinct would be
that if you had a | ow Froude nunber, you'd sinply be
pouring the stuff down the wall 1ike pouring nmaple
syrup out of a container, and it's running down the

container into of onto your plate, and it doesn't m X
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at all. This stuff would just ooze out and run down
the wall. There's no reason for it to mx.

It junps the gap and i npi nges on the wal l
and spreads out, and that's great.

DR. BESSETTE: Well, the CREARE data --

CHAI RVAN WALLI S:  The Froude nunber nust
have sonething to do with this.

DR BESSETTE: The CREARE data, for
exanple, flows up the gap.

CHAI RVAN WALLI'S:  Then that woul d be a
nmechanism for it spreading and getting a |ot of
m Xi ng.

DR. BESSETTE: Yeah.

CHAI RVAN WALLI' S:  But that woul d depend on
t he Froude nunber.

DR. BESSETTE: Yeah.

CHAI RVAN WALLI'S: And does the Froude
nunber vary a | ot between plants? Well, it did
bet ween CE pl ants and Westi nghouse.

DR BESSETTE: Well, see, | think the
i njection Froude nunber varies a lot. | mean, CE and
West i nghouse have | owi nj ecti on Froude nunbers and BNW
high,b ut no matter what --

CHAI RMVAN WALLI'S:  How high is high for

BNW?
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DR. BESSETTE: Like any of the velocities,

| can't renenber the exact nunbers. CE and
West i nghouse fl ow cones in at about a foot a second or
so, and BNW cones in at 20 feet a second. So in
West i nghouse, let's say the flow cones in, drops to
the bottomof the cold leg, and then it spreads out.
There's sone mxing in the cold | eg obviously.

CHAI RVAN WALLIS: It's extraordinary to
me. It's not just low velocity. [It's being squirted
in | thought very rapidly in order to save the core.

In fact, it was just dribbling in.

DR. BESSETTE: Well, |I'mtalking about
hi gh pressure injection flowrates, and everything is
com ng in through the sane pipe. So each --

CHAI RVAN WALLI'S: High pressure woul d
presunmably create high velocity.

DR. BESSETTE: Well, no. High pressure --

CHAI RMVAN WALLIS: It goes through a
throttle val ve or sonething?

DR. BESSETTE: No, no.

MEMBER SIEBER: Everything is high
pressure.

CHAI RVAN WALLIS: But it's into | ow
pressure once the pressure drops down in the system

DR. BESSETTE: the | ow pressure punps a
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hi gh capacity. High pressure punps a | ow capacity.

CHAI RVAN WALLIS: Well, this is part of
the report | thought could b inproved, where you talk
about Froude nunber being so inportant, and clearly it
does affect sone of these phenonena, and yet you don't
then tell us what it is for various plants and vari ous
conditions. So we don't have a perspective as to, you
know, why it's inportant, what its range is, whether
you' ve covered the range and all of that.

So maybe you coul d do that for us when you
rewite the report.

DR. BESSETTE: | wll try to clarify it.
| thought it was in there. Gbviously I'll take
anot her |l ook at it.

Vell, about the these dye tests, of
course, you know, it's qualitative indications.

CHAI RVAN WALLI'S: And also the salt tests
at APEX | guess have been thrown out because if you
| ook at themthey're quite anomal ous.

DR BESSETTE: | think the uncertainties
are so high it's best not to draw anything nore than
some qualitative indications.

So at any rate | al ready tal ked about the
sensitivity studies. Earlier we tal ked about the

sensitivities we did on plunes before we started this
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whol e reanal ysis, and we used plunes of 40 degrees C.
and 80 degrees C., and so alnost no effect on the
probability of vessel failure.

Nevert hel ess, we thought it was one of the
key reasons we di d t he whol e APEX program was to make
sure that our understanding that plunmes were not
i nportant was, indeed true, and | think APEX certainly
bore that out. W ran nore than 20 different tests,
and | |ooked at data from every test we ran, and
typically the axial or azi nut hal t enperat ure
variations were less than five degrees C. Generally
t hey' re unobservabl e.

So in conclusion what | tried to show is
t hat t he nost i nmportant thermal hydraulic uncertainty,
and | don't even know if you can call it thernm
hydraul ic uncertainty. It's the range of variations
that characterize any given PRA bin. Wthin that
range the actual physi cal nodel uncertainty
contributed by RELAP --

CHAI RMAN WALLIS: -- analogy. |It's like
the break size. You can argue about what nodel you
shoul d use for critical flowout the break, but if the
break itself is uncertain over a huge a range, it's
not so inportant that you get your nodel right.

DR. BESSETTE: Yeah, the break fl ow
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uncertainty may be 20 percent, but when you doubl e
the size of the break you don't care about the
uncertainty, and that's the whole bottom i ne.

So since the RELAP nodel i ng uncertaintyis
smal | conpared to the bin uncertainty, the nethod we
use to characterize the variations within a bin by
running a set of RELAP cal culations that cover the
range of the bin was sufficient to represent the
behavi or of that bin, the nap of the behavior of that
bi n.

Ve est abl i shed t he accuracy and
uncertainty of RELAP, assessing it against a body of
experinmental data, and it was al so assessed agai nst
additional separate effects data for inportant
phenonena identified by the PTS PERT, and | think
particularly wth pressure and tenperature, the
agreenent is very good, and it can be attributed to
the integral nature of tenperature and pressure as a
neasure of energy and inventory, conservation of
energy and inventory.

And | think we've addressed the i ssues of
fluid tenperature distribution and downconmer and of
m xed convection and have showed these two to be
resol ved or uni nportant.

CHAI RMVAN WALLIS: There you say RELAP
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conpared well to data. That doesn't mean anything to
me. A well conparison in fracture nmechanics, | think
| know what that is.

DR. BESSETTE: It's qualitative, but
you' ve got to say something.

CHAI RMAN WALLI S:  Yeah, but | think you --

VI CE CHAI RVAN SHACK: Well, but you do
have uncertainti es.

CHAI RVAN WALLI'S:  You have uncertainties.
You have real nunbers.

DR. BESSETTE: And quantify the
uncertainties to the extent we can.

VICE CHAIRMAN SHACK: | have the sane
problemwith this slide that | do with your report,
and that is bullet three really seens to nme to be
bull et one. You know, the report should have been
organized to tell ne that RELAP agrees well with
experinments, and | can sort of believe RELAP
predi ctions.

Then you can go on and tell ne how you can
deal with the uncertainties, and the last thing |
should hear about is the argunent that naybe H
variations aren't so i nportant because when you start
out with and | start to get to discuss variations on

H, then | can run to nmy sensitivity cal cul ati ons and
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| conme up with factors of 30, and it sure is hard to
convince ne that H is wuninportant until you' ve
convinced ne that |I'musing the wong H.

DR, BESSETTE: |I'Il schedule a dry run
with you next tine.

(Laughter.)

VI CE CHAI RVAN SHACK: Well, you know, |
shoul d have read the report backwards.

CHAI RVAN WALLI'S:  No, you shoul dn't have
done that. You shouldn't have done that because where
is the section? There's a section called "Sensitivity
of Probabilistic Fracture Mechanics Analysis to
Thermal Hydraulic Variations," which | thought was one
of the bottomlines, is one page, and there's not hing
there or al nost nothing there.

Now, this is one of -- it seenms toneit's
one of the key questions.

DR. BESSETTE: Do you want to handl e that
again, Mark? Do you want to go for it?

MR EricksonKIRK: No, | believe | would
say the sane t hing again. Corments with regards to the
organi zation of the report notw thstanding, | nean
you'reright. That's an inportant part of the story,
and | think the coments we've received from the

commttee suggest that sone reorganization of the
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report and perhaps an additional --

CHAI RVAN WVALLIS: | think that m ght be in
order. | think that generally speaking you' ve got
enough here to nmake a case.

VI CE CHAI RVAN SHACK: And revi ew t hat
section on the ratio of K applied and K fracture
mechanics so that it isn't a stress.

MR EricksonKIRK: That section will be
renoved.

VI CE CHAI RMAN SHACK:  Good.

MR EricksonKIRK: Because that's not a

bottom | i ne.

VI CE CHAI RMAN SHACK: Well, it's also
wWr ong.

MR EricksonKIRK: Yes. Mnor issue.

VI CE CHAI RVAN SHACK: M nor i ssue.

MR. EricksonKIRK: That's why it's easy to
renmove it.

MEMBER S| EBER:  So it nakes no difference.

CHAI RMAN WALLIS: So if we were to suggest
that you rewite the report, what would be the
mechanics of it and the tinme Iine and so on?

MR ELTAWLA: this is Farouk Eltaw |l a
fromthe (unintelligible) staff.

| think we really appreciate the comments

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

323

that we got fromthe commttee here, and we definitely
need to sharpen our nessage, and reorgani ze the
report, but | think it should not be gernmane for the
committee to wite its own report to the Commi ssion
about that we have enough information to proceed with
the rul emaking so that we can transfer the report to
NRR so they can work on it.

So having said that, we definitely are
going to go and reorganize the report, and we're
putting the nessage to put nore clarity init, and al
t he reconmendati ons that you made, we'll incorporate
t hem

But again, it should not be any conditions
for the --

CHAI RMAN WALLI'S:  And renenber that the
report doesn't just go to NRR It goes out in the
wor | d.

MR. ELTAW LA: Absol utely.

CHAI RMAN WALLIS: Ot her countries, other
experts are very much interested in this problem You
have to make your case clear so that they can
understand it.

MR. ELTAW LA: No doubt about it, but the
NRR needs to know now t hat we have enough techni cal

basis to support a rul emaki ng, and they can put that
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into their schedul e and they can work on the process,
and we wi || be working on nodi fying the report, and we
can do that in the next few nonths.

CHAI RVAN WALLIS: And the rul e goes out
for public coment in time to --

MR. EricksonKIRK: Onh, yes.

CHAI RVAN WALLIS: -- really get the report
in shape before the rule is finalized.

MR ELTAWLA: That's correct.

VI CE CHAIRVAN SHACK: Don't forget to
change Comment 65.

(Laughter.)

DR BESSETTE: |'Il make a note.

MR. EricksonKIRK: Wuld you like self-
consi stency?

CHAI RVAN WALLIS: How are we for tinme?

MEMBER PONERS: We're just about right on

CHAI RVAN WALLI'S: W' ve been on tine al
day.

VI CE CHAI RVAN SHACK: This is
unbelievable. 1'Il turn it back to you, M. Chairman
CHAI RVAN WALLI S:  Thank you.

Are there any coments from the other

nmenbers of the committee? Now is your chance.
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(No response.)

MR. EricksonKIRK: Are we -- I'mgoing to
ask nmy managenent a poi nted question. What are we
asking of the conmttee at this tine?

MR. ELTAWLA: | think we are asking for
aletter, that the staff has sufficient informationto
support change to the rule, and whatever additiona
coments the commttee will want to nmake, that's their
prerogative, but we're asking for a letter right now

CHAI RMVAN WALLIS: Ckay. So we are ahead
of tinme again. But this tine, gentlenmen, we don't
have sonet hing that we have to conme back for on tine.
W can come back early and do our worKk.

So t hank you very nuch, Mark and Dave. |
think you did a good job under --

MEMBER KRESS: Duress.

CHAI RVAN WALLI'S: No, under appropriate
exan nation

(Laughter.)

VICE CHAI RVAN SHACK: Just remenber
Professor Wallis is always restrai ned when he has to
make his comments at the ACRS.

CHAl RMAN WALLIS: | have to be very
car ef ul

VI CE CHAI RVAN SHACK:  We' Il bring the NE
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guys in next time to give you a hard tine.

(Laughter.)

CHAI RVAN WALLI'S: W will

then take a

break until five o' clock, and then we'll go to work.

Thank you.
(Wher eupon, at 4:36 p.m,

neeti ng was concl uded.)
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