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PROCEEDI NGS

(8:30 a.m)

CHAI RVAN WALLI'S: The neeting will now
come to order, please.

This is a meeting of the Advisory
Committee on Reactor Safeguards, Subconmittee on
Thermal Hydraul i ¢ Phenonena.

| am Graham Wallis, the Chairman of the
Subconmi ttee. The subconmittee nmenbers in attendance
are Tom Kress, Victor Ransom and Peter Ford.

The purpose of this neeting is to discuss
the staff's approach to resolution of several issues
related to pressuri zed wat er reactor sunp performnce
during a | oss of coolant accident. The subconmittee
wi |l hear presentations by and hold di scussions with
representatives of the NRC Staff, the Nucl ear Energy
I nstitute, and ot her i nterested persons regardingthis
matter.

The subcommi ttee wi || gat her i nformati on,
anal yze relevant facts and issues, and formally
proposed positions and actions as appropriate for
deliberation by the full committee.

Ral ph Caruso is the designated federa
official for this neeting.

The rules for participation in today's
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neeti ng have been announced as part of the notice of
this neeting previously published in the Federal
Regi ster on June 14, 2004. A transcript of the
neeting is being kept and will be nade avail abl e as

stated in the Federal Reqgi ster notice.

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

We have not received any requests from
menbers of the public to make oral statenents or
witten comrents.

Now, usually | like to proceed directly
with the neeting, but | do have a few introductory
remar ks.

This appears to be a significant issue
whi ch has been around for quite along time, and it's
not just the group inthis roomthat's interested in
it. There has been interest in the nmeatier and the
broader section of the public as well, and the ACRS
would like to do what it can to add value to the
resolution of this issue and hel p the staff reach the
right decision that can be clearly justified.

My understanding is that all we're asked
to do at the nonent is to advise on the issuance of a

revised generic letter. There's nothing elsewhichis
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ready for decision at this time. And | find that a
little puzzling because the generic letter requests
t hat cal cul ati ons be nmade, anal yses be made, and this
woul d seemto depend upon proper gui dance about what
t hose cal culations should be, how they should be
conducted, and particularly it depends on the NEI
gui dance, which we' re di scussing today. W'regetting
some introductiontoit, but we're not evaluatingit,
and we don't have any staff evaluation of that
gui dance to tal k about.

So | don't quite see -- maybe it will be
clear in the next couple of days -- how we can have a
generic letter wi thout proper guidance about how to
make technical calculations, and we already stated
that the reg. guidereally is not technical guidance.
We'll have a letter fromthe ACRS on that matter. It
sinmply says thou shall calculate a lot of things
wi thout telling howto do it.

Now, t his NElI gui dance, |'ve had a | ook at
it, but I haven't had tinme toreviewit fully, and it
appears to be substantially changed since the |ast
draft that we reviewed. And it clains to be very,
very conservative, and so it would seemif it's very,
very conservative, it's goingto be nore conservative

than the Los Al anps study, which we already know
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predicted that quite a few plants woul d have to take
sonme action.

kay, and so it would appear that the
result of all of this effort is going to be that nmany
PAWRs will find that they are unable to pass to 5046
criteriainlight of the newresearch information, and
it's quite clear if you read 5046 that sone actionis
i medi ately required in that case.

Now, i f we reach the situation a coupl e of
years down the road, there's going to be a cl anoring
to adopt a risk inforned solution, and it woul d seem
tonme that if that's going to be the solutionto this
problem we had better start it today instead of
spending a great deal of time on sone determnistic
conpl i ance approach, finding that it has all been
trunped by sonething el se after we have done all of
this work.

So |l would like to know perfectly clearly
very soon fromthe staff and NEl what is the future of
this risk informed approach and howit's goingto play
into this overall gane because the generic letter
seens to be directed entirely at a determnistic
conpl i ance approach. At |least it has changed to admt
now that there mght be sonme sort of a backfit

i mpl i ed.
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There was sonet hi ng nysterious about the
original generic letter. It's referred in this
di scussi on of there being no backfit when it sort of
was rather clear this could be quite a | arge backfit
if the determ nistic approach were appli ed.

Well, I'"msorry to take sone of your tine.
" m |l ooking forward to what Tony Petrangelo has to
tell us and invite himto address us.

MR, PETRANGELC Good nor ni ng. | feel
like at the start of two days' worth of neetings on
sunps | need to say sonething |i ke, "Are you ready for
some sunp performance informtion?"

Well, ny purpose today, just to kick off
t he i ndustry presentati on on our eval uati on gui dance.
As Dr. Wllis noted, we did send an early draft to the
staff last October. There was a |lot of work done in
the interimto get the staff the draft we sent on May
28t h.

We're going to go through that draft in
sone detail this norning. Let me at this point
i ntroduce ny col | eagues here.

First, Mo Dingler from Wlf Creek and
representing the Westinghouse Owmers G oup. Mo is
going to give you an overview of the industry

eval uati on gui dance.
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Next  wi || be Tim Andreychek from
West i nghouse. Tim is going to go over both the
basel i ne and what we call analytical refinenents in
t he eval uati on net hodol ogy.

And then John Butler fromNEl is going to
talk alittle bit about the risk informed approach

The risk informed piece is not as well
baked as the determnistic part at this point.

CHAI RVAN WALLI'S:  Not as well baked?

MR, PETRANGELO Not as wel | baked.

CHAI RVAN WALLI S: You nean it's half-
baked?

(Laughter.)

MR. PETRANGELO. | think we're still in
the kitchen. W haven't put it in the oven yet.

We've only had a couple of discussions
with the staff on this. There have been sone
di fferent approaches on how to do this.

CHAI RVAN WALLI S: Okay, and there will be
some tinme during all of this when we can take a break?
MR. PETRANGELO  Absol utely.

CHAI RVAN WALLI S:  Ckay.
MR. PETRANGELO.  Absolutely. The other
thing I want to say about the risk i nfornmed approach

is that this is a very conplex issue. W're doing a
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nmechani stic eval uation where before we had a sinple
assunption, sunp screen performance to 50 percent
bl ockage that practically all Iicensees have in their
| i censi ng bases.

This is a conplex issue, a lot of
phenonena, difficult to nodel and understand, and a
| ot of uncertainty. So trying to do a probabilistic
approach to this suffers fromthe sane ills that our
determ ni stic approach suffers from

So | like what Dr. Wallis said in his
introductory remarks, and | think at this stage of the
game t he ACRS can add great value to the resol ution of
this issue because even though our schedule is
sonewhat conpressed and we're trying to neet the
Conmmi ssion's deadline on this, there's still tinme to
make sure we do the right thing and work this smartly.

And the industry is conmtted to getting
t he resol ution on the tinetabl e of the Comm ssion set
forth, and we're working as hard as we can to try to
neet those dates, but we | ook forward to your feedback
and input to the -evaluation guidance today and
t onorr ow.

CHAl RMVAN WALLI S: What you just said,
Tony, was that you are now asked to do a nechanistic

anal ysis to repl ace the si npl e assunpti ons t hat we had
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i nthe past, which were presunably in the regul ati ons,
sinpl e assunptions, where they were sone acceptable
way to cal cul ate, which was --

MR. PETRANCELO There was an assunpti on
inthe initial reg. guide.

CHAI RVAN WALLI S: In the initial reg.
guide, right. And it seens to ne this is an exanple
of where sone sinple assunption is made because of a
reluctance to do the analysis and the research, and
then later on cones back to bite you when you find
that if you had done the analysis your sinple
assunption woul dn't have been very good.

Thi s i s an exanpl e of where doi ng research
ahead of tinme mght have been a good idea.

MR.  PETRANGELC Vell, | was in high
school in the '70s when that assunption was nade.

CHAl RVAN WALLI S:  Yes.

MR PETRANGELO | can't speak for the
people --

CHAI RVAN WALLI'S: | think we mght |earn
fromthat. These sinple assunptions sonetinmes cone
back to bite you later on

MR. PETRANGELO. They can, and | think at
the time |"'msure it was thought to be a conservative

assunpti on, okay, and it has taken years of research

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

12

to, | think, raise the question again.

This was a USI before it was GSI and it
was closed out. So we're a learning industry, and
think the NRCis a | earning organization and we have
to take newinformation into account and do the right
thing. So that's where we're at today.

Now, let me get into my opening remarks
her e. My remarks are structured around the
recommendati ons that were inthe Septenber 30thletter
fromthe ACRSto the NRC, and | think at that tine the
context of this letter was you were review ng Reg.
GQui de 182, and you said the staff shoul d go ahead and
issue it and work with us on our gui dance. You noted
t he conpl ex phenonena and need for plant specific
assessnents.

As | said before, we subnmtted a revised
gui dance docunent on May 28t h, and our purpose today
is to give you an overvi ew of that guidance.

You acknow edged t hat t he know edge based
report captures all of the research that has been
done, but it was confusing and could not be used
directly as sunp eval uati on gui dance.

Part of our effort, | think, is to address
t he second part of this, trying to get an endorsenent

fromthe staff that our gui de os amacceptable way to
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address the functional requirenents.

You noted all of the sub-bullets down
there and how hard this is to do. W've tried to
address each of these areas in the guidance on the
schedul e laid out by the staff.

You're going to hear, | think, tonorrow
about the chem cal effects testing that's being
planned. This is a large uncertainty in your sunp
eval uati on.

CHAI RMVAN WALLI S: This is not in your
gui dance docunent.

MR. PETRANGELO. Not at the present tine.

CHAI RVAN WALLIS: So it's another one of
t hese things which m ght cone back to bite you.

MR. PETRANGELO. That's correct. But |
woul d note that there has been a very cooperative
effort between NRC Research, EPRI and the WOG to get
this testing, the protocol |ocation.

CHAI RVAN WALLI'S: Well, | think there was
a statement by either you or the authors of your
gui dance that they do not believe that chem cal
effects are inportant. It's one of these belief
things, is it?

MR PETRANGELO W hope it's not

important. We're optimstic that it's not inportant.
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CHAI RMVAN WALLIS: That was the problem

initially.

MR. PETRANGELO. That's why we have to do
the test.

MR. PETRANGELO No, we have to do the
test.

Thi s was anot her reconmendati on about the
uncertainties being so | arge that they could not care
what eval uati on nmet hodol ogy you use, probabilistic or
determ nistic. You could have wound up in the sane
boat. So we need to think of other neans to | ook at
this issue.

We structured our eval uati on gui dance and
nmet hodol ogy, and you noted the high degree of
conservatismin the baseline. It's really a way to
try to direct you at what issues are going to be
i mportant for your plant, and then we'll tal k about
sone of the anal ytical refinenents and pl ant specific
t hi ngs one can put into that eval uation.

| think the risk inforned cut also is one
degree of resolution finer to try to get a solution
t hat focuses on --

CHAl RVANWALLI S:  Thi s questi on here which
is up there about alternative nethods of cooling

really changes the risk, and if you just | ook at the
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sunp bl ockage i ssue, that first report that Los Al anos
put out, the risk could increase significantly.

But when you look at all of the things
pl ants can do to cool the core and put that into their
risk, it doesn't |ook so bad.

MR. PETRANGELO. No, it doesn't.

CHAI RMVAN WALLIS: So this is an inportant
guesti on.

MR. PETRANGELO. Yeah, and early onin our
di scussi ons, we were considering, we though, sone
fairly innovative solutions to try to address this
probl em before you get to the sunp screen. |f you
never get the recircul ation this probl emgoes away f or
some of the nmore likely brinks.

Unfortunately we don't have enough tine
for the schedule to work all of that out, and perhaps
| ater we can work on some of those issues, but at the
current tinme to respond to the schedul e of genera
letter, we just don't have enough tine to work on some
of those nore innovative sol utions.

And you noted that we had given all of
t hese uncertainties a risk infornmed, nore realistic,
| ead conservative approach may be warranted. So,
again, we structured the guidance into kind of the

Opti on A, whi ch S your traditional
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determ ni stic/design basis nmethodol ogy, worst case
assunption on top of worst case assunption, and |
think it conpounds into a very, very grossly
conservati ve eval uati on net hodol ogy.

The risk infornmed approach tries to use
realistic conservatism Actually you'll hear about
two di fferent approaches that we bel i eve are both ri sk
informed. W don't think we have enough i nformation
on what's happening from debris generation to
transport to the sunps to get our hands around this
probabilistically. W're having a hard enough tine
doing it determnistically.

MEMBER KRESS: We t hought we' d per haps --
if you just look at the frequencies --

MR, PETRANCGELO  Yes.

MEMBER KRESS: -- that you m ght just be
able to skip that part of it.

MR. PETRANCGELO. Wel |, that's ki nd of what
we proposed.

MEMBER KRESS: Ckay.

MR. PETRANGELO. Ckay? Now, the staff has
| ooked at another approach that is nore geared
towards mitigating sunp screen clogging, the use of
nore active --

MEMBER KRESS: Well, if your frequencies
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don't get you out of it and you go to the mtigation
part.

MR PETRANGELO Right, right. But |'l|
cal the industry approach the realistically
conservative approach. W took the same franmework
that's in the determ nistic nethodol ogy, with all of
the analytical refinements that are in our
suppl emrent al gui dance, and then | ooked at where we
could make sone of the assunptions, the key
assunptions nore realistically conservative. Ckay?
And John will go into that in great detail.

And we had a neeting with the staff on
this ast week. Again, we've only had a couple of
neeti ngs since March. Unfortunately, because of the
expert elicitation on 5046 for pipe breaks and
frequencies isn't conplete, we kind of got at |east
one of our hands tied behind our back on this. |
think in that effort there's a peer reviewthat wll
be done of the expert elicitation, kind of the peer
review of the peer review

MEMBER KRESS: But you know, you coul dn't
just nmake a leap of faith and say, well, the
frequencies that they devel oped m ght be the final
ones we're going to come up with and tart fromthat.

MR. PETRANGELO.  You coul d, and we do t hat
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to a certain extent with | think enough confidence
that even in the final expert elicitation when the
NUREG is published, that there will be sonme buffer
t here. | wouldn't even call it leap of faith. I
think we can with reasonable certainty make a cut,
right, and John will go into that in sone detail

And our discussions with the staff are
ongoi ng.

MEMBER KRESS: And that's the only pl ace
you're going to get sone frequencies that you can
justified.

MR. PETRANGELO | think so.

Ckay. Wththat | want toturnit over to
Mo Di ngl er for the overview of the gui dance docunent.

MR. DINGLER |'mgoing to have John hel p
me because every time | touch a different conputer |
screwit up. So |l lose all of the presentation. So
ny people after nme will be hurt by that.

I'm Mo Dingler, and | represent WCNOC
Wl f Creed, and the WOG

What | want to do in this presentationis
gi ve you an 80, 000 foot | evel of what we subnmitted in
May. We have presentations going on there with Tim
and John. ['ll give you nore detail on that. So what

| want to do is I'Il go over our objective of
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nmet hodol ogy. We did submt one in Cctober of | ast
year. Werevised it considerably when we submttedit
in Muy.

What we want to do i s provi de a suggested
consi stent framework wi th pl ant specific inputs, which
all ow for plant specific applications. You'll seein
an upcoming slide there's conplications where the Ps
at the boilers didn't have.

Alsothis allows for utilities to perform
a conservative evaluation of the containnent sunp
per f or mance.

Alittle on the background. W wanted to
get into nmultiple staff addressing. W wanted to
address each phase we think is inmportant to us to
postulate a break, the size, the type, location
dependent, what kind of termnation of debris
generation, how much is generated, the types, the
size, evaluation of transport, what's hol ed up. This
is where it's highly dependent on plant designs.

| think you've got 67 pl ants out there and
probably 64 of themare totally different; makes somne
conplications. Postul ated scenari os, sone pl ants have
safety grip grand coolers so that they don't go to
recirc. on the main steam and feedwater break

So, | mean, sonetines you've got to worry
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about those.

| ncorporation of contributor factors,
| atent debris. Hownmuch dirt or we call dust bunnies
that are in containment starting out? Spray wash-
down.

And then what we want to do with the
bottomline is calculation of the screen deposits and
resulting head losses to mmintain the Kkind of
mar gi ne- -

CHAl RVAN WALLI S: But this postul ated
break includes presumably the up-stream conditions,
too, and the pressure and the enthal pies and all of
that kind of stuff. So a steam line break is
different froma main | oop break.

MR. DINGLER: That's correct, and we get
into that.

I n other words, as | said, consideration
as we | ooked into the nethodol ogy, a high degree of
vari abl e between plants. As | said, | think there's
about 64 or 65 different brands out there on that.
Sonme sunps are inside the crane wall, the bioshield.
Sone are outside, a whole variety of that.

W also looked at plants, the type
i nsul ation. Each plant woul d maybe have a different

type, different quantities of insulation. So you had
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this variety.

W | ooked at the met hodol ogy and what we
wanted to sue, and what we did was we built in the
conservatives that account for these uncertainties
t hat we have on plant specifics.

W al so | ooked at devel opi ng Section 3,
which is the baseline, and the Section 4 in the four
maj or steps. We want to | ook at debris generation.
We | ooked at break |ocation, break size and break
type, zone of influence or zone of destruction caused
by the break, there-characteristic. Latent debrisis
what we considered already in contai nment when we
start.

CHAI RMAN WALLI S: Now, t he nunber you have
for that seened to me small conpared with the nunber
whi ch ny col | eague Jack Si eber had in his presentation
to the Conm ssion.

MR. DINGLER: | wasn't aware, Dr. G aham

CHAI RVAN WALLI'S:  The nunber, the nunber
for |l atent debris that you were assuni ng seened to be
small. It was one of the points that Dr. Sieber nade
about the possibility for latent debris being quite
significant.

MR. DINGLER: Wsat we did on this one, |

don't know whi ch one he | ooked at, the Oct ober one or
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the one in May. Cctober we assumed 150 --

CHAl RMVAN  WALLI S: One hundred fifty
sounded snall to nme conpared with the nunber that Dr.
Si eber had.

MEMBER KRESS: Yeah, | think he had what,
5807

CHAl RVAN WALLI' S:  He had several hundred.

MR. DI NGLER: Several hundred? So what we
did was we gave a pat hol ogy how to cal cul ate that by
t aki ng swi pes in that and cal cul ate the surface area,
both vertical, horizontal, and that to come up with
that. So we have not really at this point given a
maxi mum | oadi ng at this point because we saw t he same
t hi ng.

CHAl RVAN WALLI S: Does this include
transient stuff which is in there because of
mai nt enance and so on?

MR. DINGLER: W | ooked at that, and we
| ooked at the plant procedures. Wat we're | ooking
at, they have FME requirenments. So when they get done
with the maintenance criteria, they make a | og and
make sure that stuff goes out.

So we're saying that's a short period of
mai nt enance activity, and we' re not consi dering those

what we call transients, | think, Dr. G aham
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23

| take it fromthese four

steps that you're |ooking at downstream effects in

case it penetrates.

MR. DI NGLER:

That's a separate section,

and that's Chapter 7, and I'll get into that in a

m nut e.
VEMBER KRESS:

MR. DI NGLER:

Ckay.

What this was is the four

steps to get your head loss, and that's what we
started out and we added sone other stuff based on
comments fromyou guys and the staff and the i ndustry.

MEMBER RANSOM Are the containments
periodically washed down?

MR DI NGLER: Sone contai nnents are washed
down prior to start-up after an outage. | know all
pl ants do a conpl ete wal k-down to make sure that FME
or foreign materials are accounted for. Wth |ess
attention there's nore additi onal wal k- downs goi ng on
now, b ut sonme plants do do a wash-down, but not all of
them at this point.

MEMBER RANSOM is there a question why
all of themdon't?

MR. DINGLER | can't answer that. | know
some plants don't want to do it and worry about the
and have water

electricals and stuff |ike that
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dripping. Oher plants have done eval uati ons.

MR. PETRANGELO  When the bulletin cane
out | ast year, one of the interimactions one could
t ake, given that we hadn't devel oped the gui dance on
t he pl ant specific eval uations yet, there were several
conmpensatory actions. One of themwent to insure that
your contai nment was very clean after an outage, and
t hose responses were all back on the docket to the
Conmi ssi on.

So |l think the staff isin agood position
to knowwho's doing it and who's not. |'mpretty sure
that the cleanliness in containnent is, again, a
hi gher priority than it was before.

MR. DINGLER And | know for ny sake in a
couple of plants they did additional sweeps and not
wash-down exactly, but actually went in, did sone
sweeping, and went in to areas that were very
infrequently visited, an did cl ean-up and nade sure
t he debris was out of those al so.

MEMBER RANSOM | n cases where, you know,
the recirs have been called into action, has the
residual dirt or whatever youw ||, dust bunni es, been
a factor in plugging?

MR. DINGLER: To nmy know edge, no.

PARTI Cl PANT:  They' ve never been call ed
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into action.

MR, DI NGLER: By thensel ves, no. It's
like you put dirt on a filter for your furnace in
that. It does collect. So we have to | ook at that in
combi nation with other debris that's generated.

MR,  ARCHI TZEL: Ral ph Architzel of the
staff.

As far as we know, there's never been a
recircul ati on demand.

MEMBER RANSOM | though there were
several plants where they've --

MR, ARCHI TZEL: BWRs have been the
precursors, but not for PWRs, where they've had t hese
events that raise this issue, but not for pressurized
wat er reactors.

MEMBER RANSOM | see.

MR. ARCHI TZEL: The only thing we've seen
i s inadvertent spray actuations of the Ps.

MEMBER FORD: Just | ooki ng forward on your
presentation, | notice under debris generation, you
don't discuss this category interactions in the
formati on of your --

MR. DINGLER That's a separate slide, and
"1l get into that. That's not --

MEMBER FORD: That does cone | ater?
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MR DI NGLER: That cones | ater. You need

to go about five nore slides down and I'I| get toit.

MEMBER FORD: Ckay.

MR DINGLER: But you're right.

We broke it down in these four steps into
two areas. The baseline, which you' ve heard sone
conments, is a conmon, conservative approach that
plants may use. What we want to do with this one is
conpl etion of the baseline. The plants will either
i ndicate adequate NPSH or | ook and see what's the
driver that appropriate action is needed in the
refinement area.

It may be an analyzed refinenent or
anal ytical refinenents. It mght be plant nods or a
conbi nati on of both. Alot of plants will probably do
bot h.

The anal ytical refinenments, or at | east
some of you nmay have had in the OCctober one,
suppl ement al gui dance, we interchanged those. W
finally stuck on analytical refinenments.

We want to use and give sonme options, but
still norerealistic there, but still conservative to
accomplish and have a conbination of inputs, both
desi gn and net hod revi sion.

| goover alittle to the baseline Section
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3. W've got a Section 3, 4, 5; 6 is risk infornmed,
and 7, and |'ve got a slide for each one of those, and
sone of these questions on chem cal effects will get
nme into that.

The section 3, what we want to do is we
wanted, and this is the baseline, is pick the maxi mum
debris generation |ocation, the maxi mum debris that
can be generated. W took the brake size or brake
type any way up froma break of a small pipe all the
way up to the main | oop, double guillotine onthe main
| oop.

Zone of influence, we want to |ook at
spherical, the radius space on a mninmuminsul ation
destruction pressure. So if you have five different
types of insulation and the destruction pressure
goes -- |I'"Il just nmake it up -- one to five, one being
| east, we assune t hat whol e sphere radi us i s based on
one, and so everything in that sphere is gone.

Debris characteristicsinthe baseline, we
wanted to look at only tw types of debris
characteristics. So we've said we've got theml arge
and snall. Smaller is four by four, and bel ow. Large
i s anyt hi ng above four by four.

Latent debris. W're finding that at

plants it may not be or are generally not considered

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

28

a maj or contributor, but we've got tolook at it. So
we asked the man to talk the total laying debris in
contai nnent. Instead of comng up with a figure, we
gi ve them an exanple of how to cal cul ate that.

W' re setting some debris characteristics,
and we tweaked it. RES is doing sone additional
research on that that is supposed to --

CHAI RVAN WALLI S:  Can | ask you sonet hi ng
general |y about all of this? | mean, yes, you'd |ike
to do all of this, but how nuch do you know about al
of these things. Do you know the size of the debris?
What ' s t he knowl edge base for determi ning the size of
the debris? 1Is it good enough?

I f you' re maki ng assunpti ons about these
things, what's it based on?

MR. DI NGLER: In the refinement, we
actual Iy had sone t est dat a of debris characteristics.
So we're going to use that.

CHAI RMVAN WALLI S: But in the baseline you
used sone extreme, worst case or sonething?

MR. DINGLER: That's correct, and what we
did is |ooked at what kind of grating nost places
have.

CHAI RMVAN WALLI'S: So you take the worst

size that the debris could possibly have and use that ?
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I s that what you do?

MR. DINGLER W take --

PARTI Cl PANT: That's correct.

CHAl RMVAN WALLIS: Soit's all transported?

MR. DINGLER We say all of the fines are
transported.

CHAI RVAN WALLIS: Al of them Ckay.

MR. DINGLER: Al of the fines, four by
four, goes and transports to the sunp screen.

CHAI RVAN WALLI S:  Ckay.

MR. DI NGLER So you can see four by
four --

CHAI RVAN WALLIS: So you're not really
relying on research work. You' re making the worst
case assunption in every one of these categories?

MR. DINGLER: Yes, we're trying to nake
t he worst case.

CHAl RVAN WALLI S:  Ckay.

MR DI NGLER You can see how on the
basel i ne.

MEMBER RANSOM  Well, in terns of |atent
debris, do you consider all of the paint eventually
to --

MR. DINGLER: W' re considering paint as

a separate debris sources. So we're consideringthat,
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and we' re | ooki ng at what's in the sphere of influence
or what kind of debris is generated in the sphere of
i nfluence. For the baseline we're saying that all
non-qualified, all non-DBAtested, acceptable -- those
nice words -- all is --

MVEMBER RANSOM l's t here a
characterization of all these different types of waste
that you're considering, you know, what they are
specifically?

MR. DINGLER: W have a little section.
Codei nes are separate from-- we define |l atent debris,
and we say codeine is another debris source like
insul ation is another debris source.

MEMBER FORD: Things |ike |abels and
stuff?

MR. DINGLER: Labels is part of -- |abels
is latent debris, and that's spelled out in our
nmet hodol ogy. I f we define what we consider |atent
debris, if | understand your question, sir. The only
thing we've said not latent debris is coatings,
insulation, and stuff like that, and we wanted to
treat them separately.

MEMBER FORD: When that definitively,
"generally not considered a nmajor contributor,” is

there data to support that conclusion at this stage?
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MR. DI NGLER: We've had sone plants that

run. Some of it has done rough. The armount of
quantities that we have, let's say it's even 200 or
300 pounds. When you' re | ooking at a fiber plant that
has maybe 100, 000 square feet, and this is really in
a smal |l bug dust

MEMBER FORD: But if that's an area of
poundage, that doesn't tell you anything about the
bl ockage.

MR. DINGLER: It's pipinginsulationthat
goes. Like if you have an RR in ny plant, |atent
debris may or may not drive for a pressure drop. |If
you have a fiber plant, a lot of latent debris may
drive you to a pressure drop. |In the fiber plant, a
| ot of | atent debris nmay drive you to a pressure drop.
In the thin benefacts and that, we're | ooki ng at that
al so.

Wat we're saying here is we've got to
consider it, but it may not as we | ook at here are the
i nsul ations and the coatings. It may not be a driver
for some plants. Sone plants it may be. But with the
extra degree of the bulletin comng out, our
contai nnents are getting cl eaner and cl eaner as we go
on.

Does that answer your question, sir?
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Debris transport. For the baseline we
| ooked at use in transport logic trees, and Timw | |
have a slide showi ng what we consi der the logic tree.

We want to quantify what's captured and on
transport in the logic tree. W want to address
washdown, erosion, and pulled transport.

W use NUREG CR-6224 for head |oss
correlation. W want to |l ook at the effects of debris
conmposition and materials properties, and we want to
| ook at thin bed effect.

CHAl RVAN WALLI S: Does this NUREG take
account of the newest Los Al anbs wor k on conbi nati ons
of different types of debris?

PARTI Cl PANT: I n those, yes they do.

CHAI RMVAN WALLIS: They had sone really
wei rd characteristics.

MR, ANDREYCHEK: But the correlation
provides for the capability of taking into account
what ever the different material characteristics are.

CHAl RVAN WALLI'S: So it can be adapted?

MR. ANDREYCHEK: Yes, sir.

CHAl RVAN WALLI'S: Fit the | atest data?

MR. ANDREYCHEK: That is correct.

MR. DINGLER: And you look at it in the

refi nement that we have in initial correl ati ons that
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cone out for fiber only.

MEMBER FORD: But if this NUREG 6224 is
the baseline for you meking your case here, you
technical case, just how sure are you that it is
val i d?

| mean, you're basing your whol e anal ysi s
on that correlation; is that correct?

MR. ANDREYCHEK: Yes.

MEMBER FORD: So how sure are you that
that correlation is correct. We're not seeing R
squared val ue. | nean quantitatively howsure are you
that it's a good correl ation?

MR. DINGLER: W believe from the test
that went into 6224 and the test at Los Al anpbs has
proved that the correl ations that we have in there are
applicable to us.

MR. ANDREYCHEK: It is a sem -theoretical
correlation that provides for inputting different
material property characteristics, and even t he nost
recent testing that was performed by Los Al anos for
calciumsilicate does indicate that the correlation
can be used within limts of data that are typically
representative of what we expect to see in our plants.

So we believe that that correlation is,

i ndeed, valid for the purposes that we're attenpting
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to use it for based on not only the data from the
boiling water reactors, but also nore recent, other
dat abases that have been used in the devel opnent to
provi de i nput for the correl ati on and check it agai nst
maj or val ues.

MR. DI NGLER: As Tim says, there's a
correlation, let's say, for calciumsilicate. W say
that correlation falls apart by the 20 percent cal ci um
silicate. So we say in the docunent we cannot use
6224 correlation for anything above a 20 percent
contribution of calciumsilicate.

So we put those restrictions to nake sure
it is applicable.

MEMBER FORD: The reason why |' m pushi ng
this, I come from earlier the corrosion area, and
i nvariably you have a Murphy's Law rel ati onshi p t hat
| think kills you in the end. You' ve got, "Oh, dear.
That was an outlier."

And interns inthelong runit wasn't an
outlier. sothat's why I'masking this question. How
sure are you about that correlation in terns of the
wor st case scenari o you m ght have, which invariably
is going to occur some time or other

MR. ANDREYCHEK: Well, therearelimts of

applicability in any correlation, and we try to
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establish what the elenents of applicability are
within the guidance so that the correlation is not
m sused.

CHAI RVAN WALLIS: Well, | think this is
the correlation that Los Alanps said in their report.
We quoted it inour letter: needs nodification. Then
you have taken account of those nodifications?

MR DINGLER: That's correct.

CHAl RVAN WALLI S:  Ckay.

MR. DI NGLER: Wat we did in the
refi nement or suppl enental guidance, we want to use
nore realistic, but still conservative break
| ocati ons. We've had the docunent, used Ceneral
Letter 8711. The break size, the break type was still
going fromsmal|l break bovines all the way up to the
mai n | oop, double guillotine break.

The zone of influence, instead of using
t he | owest destruction pressure, we'd give our option
and let ne them use material specific ZIOize nore
work so that you had a break. You nmay have to have
three different types of insulation. So you have
three different types of ZOs.

The directed jet is a free flowng
expandage out of the break, use of ANSI and ANS 58. 2,

1988 criteri a.
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This is one of the questions you gave ne
before, was to bring characteristics. W |ooked at
what kind of test data was out there to find the
debris characteristics. W're using that in there
i nstead of just saying one is large, and that's fine.

Debris transport, we gave two al ternatives
in the nodal network nodel, which is open flow
channels for the civil engineering people, and
conputation fluid dynam cs. Conputer anal ysis.

Head | oss, we talked a little about that.
It agai n uses NUREG 6224 and al so uses sone exi sting
correl ati ons which came out, which is the all fiber
pl ants, which there are sone plants out there and al
reflect in Maryland installation plants.

MEMBER  RANSOM In their debris
classification, doyou classify themas to whether or
not they're buoyant or nonbuoyant conponents?

MR. DINGLER: Yes.

Now, Section 5, it's a little from four
and five, but Section 5 we give design and
adm ni strative controls. In other words, there is
some test data out there. Qur test data out there
show i f you put curbs in, it stops sone flow on the
floor. |If youlook at putting intrash racks, you can

stop the debris getting to your sunps.
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Now, you've got to look at this if you
install those, and1'I| get into Chapter 7 is upstream
effect. You' ve got to worry about water being held up
on those. So there's sone pros nd cons to those.

W al so | ook at consideration for sunp
screens. Plants may | ook at passive strai ner designs,
putting in larger passive;, may |ook at backwash
drai ner design; and may | ook at an active sunp screen
on there. W showthe pros and cons of each one, and
t hose are plant specific evaluations. [It's how nuch
roomdo you have in contai nment. How nuch do you want
to do and stuff like that? So each one has its plus
and its negative to that.

The risk informed, Section 6, and John
will get up and do that, but we wanted to find a
maxi mum break size or break opening on that.

We al so are | ooking at mitigative capacity
anal ysis using nodifications to the conservative
design basis, nethods, assunptions and success
criteria. This will probably be the nbst discussion
point right in here.

Now some of the other stuff in the
addi tional Chapter 7, additional design criterias,
what we're saying is, okay, you' ve got to | ook at your

structural analysis of your sunp. Can it handl e t hat
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much debri s agai nst your sunp so that it doesn't wash
in and have all of the debris get into your punp
i medi ately.

Upstream ef f ect s.

CHAl RVAN WALLI'S:  You're not | ooking at

t he physical integrity of the screen, | understand.
Some screens getting overloaded will actually fai
physi cal | y.

MR. DINGLER: Right. That's what this one
isfor. W' resayingtothis buildingyour structural
codes --

CHAI RVAN WALLI'S: So you are going to | ook
at that.

MR. DI NGLER: And what we're sayingis you
have to eval uate that to nmake sure that doesn't have
enough. Now, our guidance is pretty well saying, no,
you're structural steel codes can do that.

Upstream effects. As | said, in other
wor ds, what kind of upstream effects? Do you have
narrow openi ngs in your bioshield or crane wall you
have to dress for flows? Your sunp areas that could
get bl ocked, like a cavity seal, refueling canals and
stuff like that, how nuch water is taken away. Al so
is you put in curbs and trash racks, you' ve got to

| ook at that.
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Downstreameffects. Wat we're sayingis
you need to look at your obstructions to your
cont ai nment spray nozzles, your throttle valves in
t hat .

The chem cal effects. As Tony said, we
don't believe it's going to be a major contributor.

What we believe is not adequate. W want
to do testing. So we're willing to do sone testing,
and we're working with RES to do testing to show that
it is a problemor is not a problem this gel api dus
(phonetic) material formand not form

MEMBER FORD: You nentioned earlier on
that of the 67 reactors there 64 different variations.

MR. DINGLER: | just used that exanple.
It mght be 50.

MEMBER FORD: It's an interesting nunber
because there will be a whol e | ot of ranges of vari ous
chem cal conbinations within that set. Wen you were
comng up with your test programto eval uate whet her
or not the chem cal effect was a big effect or ont,
did you go into sone sort of decision matrix as to
t hese are the sort of chem cal reactions tha we shoul d
be testing in this program?

MR. DINGLER: Yes.

MEMBER FORD: You did?
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MR. DINGLER. Well, we did, but there's a

presentation tonmorrow. |I'll junp a little ahead.

MEMBER FORD: |"m a good straight man,
huh?

MR. DI NGLER: Yeah, you're a straight man.
We | ooked at PSP. We | ooked at sodi um hydroxi de. W
went out and surveyed what plants had materi al
quantities of zinc, alum num copper and that, totry
to |l ook at that.

W | ooked at the interactions of those, |
think, if that's what your question was.

MEMBER FORD: Yeah, and what sort of
timng is that test progranf?

MR. DINGLER: |I'mgoing to have to defer
that to tonorrow

MEMBER FORD:  Ckay.

MR DINGLER: ['Il |let some other people
nor e knowl edgeabl e i n that get up and bare t hensel ves
to you.

MEMBER FORD:  Ckay.

MR. DINGLER: That's ny presentati on on an
80, 000 foot overview.

MEMBER RANSOM  You nenti oned t hat active
strai ners were being considered, and there's a |l ot of

experience with active trash racks and things in the
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hydroel ectric industry, irrigation industries and on
and on. What's the down size of active systens?
Mai nly the expense?

MR. DI NGLER: The expense. If it's active
and has a notor, you've got to worry about EQ
qual i fications, sonme surveillance, dual power
suppl i es.

MEMBER RANSOM Worri ed about on t he punps

anyway though | assune.

MR. DINGLER Definitely. | mean that's
just the down side. Is it mgjor for sonme plants? |
doubt it. | know some plants sone size don't even
have el ectrical near their sunp. So they'll have to

do alot of routing to that. Wat's the size in that
they will nmet. So there's a call. Do you have two
foot of water? Do you have 23 feet of water?

So sone of those is considerations you' ve
got to go into.

MR. ANDREYCHEK: Actually what's in the
specific gui dance. I woul dn' t necessarily
characterize it as cons, but here are alist of things
you need to consider, and they may formthe basis of
a design review for an active sunp screen.

So here's the considerations you need to

take into account if this is the path you're going to
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choose with regards to the design

MR. DINGLER And | et nme say ny definition
of conis |'ve go to put in naybe a power supply. So
that's ny definition. Passive sunp screen. One of
the i ssues we've got to |l ook at is do we have roomto
put a | arge passive sunp screen in there.

Sone contai nments are very small and very
limted on space. | consider that a consideration or
a con that |1've got to | ook at.

So cons don't nean it's a negative. Cons
are somet hing you' ve got to consider

Thank you. Did | answer your question
sir?

CHAl RVAN WALLIS: So this is the task that
t akes 10, 000 manhours; is that it?

How | ong does it take to do all of this
analysis if you're in a plant? An estinmate that is
bei ng thrown around is 10,000 hours; is that right?

MR. ARCHI TZEL: Then 10, 000 conment is a
comrent fromindustry on the amount of effort it would
take to respond to the generic letter.

CHAI RMAN WALLI S: Not to do t he anal ysi s,
but just to respond to the generic letter itself?

MR, PETRANCELO | think that probably

i ncl udes everyt hi ng.
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CHAl RVAN WALLIS: It includes this, too

MR. ARCHI TZEL: That was the coment we
received. | guess Dave will talk about it tonorrow,
but --

CHAI RVAN WALLI'S: The estimate was ten
times the staff's estimate, sonething like that. It
sounds like a big job. That's all I'mtrying --

MR DINGLER It is a bigjob, andif you
| ook at it and go back and take the ZO's, and that is
very | consider, quote, |abor intense. You do an
iteration and you do another iteration. You do
another iteration and do another iteration to nake
sure you get --

CHAI RVAN WALLIS: So it's several person-
years per plant to do all of this?

MR. DINGLER | would say at |east, yes,
sir.

MR, ANDREYCHEK: I think that 10,000
i ncludes design, fabrication, installation if it's
necessary. So that's the nmaximumit woul d be.

MR.  BRYAN: It didn't include design,
converting estimates. W have contractors who are
constantly --

CHAI RMAN WALLI S: | think you have to

identify yourself for the purpose of the record
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pl ease.

MR. BRYAN. Sure, sorry. M nane is Bob
Bryan. |I'mthe Tennessee Valley Authority.

Sopit's the anal ytical sideinresponding
to the generic letter and all aspects of that. It

does not include major nodifications to the sunp
screen.

MR. DINGLER: Sonme if it is the CFD, did
you have a nodel already in the conmputer or do you
have to nodel it? So there is sone of that stuff.

Any other? That's all | have, sir, or
gent | emen.

CHAI RMAN WALLI' S: Thank you very ruch.

MR. ANDREYCHEK: Good norning. Thank you
for the opportunity to talk with you this norning.

|"d like to just go over briefly what I'm
going to present. PWR nethodol ogy introduction I'm
not going to repeat. M Dingler has done that very
wel I, thank you.

V' | | tal k about our eval uati on
nmet hodol ogy approach and the baseline nethodol ogy
whi ch we've identified in the break selection.

The regeneration | atent debris, transport
head | oss, and I'I|l summari ze.

As was nmentioned by Mo earlier, Section 3
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is the baseline nmethodology in the report that was
submtted to NRC on the 28th of My of this year
Section 4, which will b the subject of ny next
presentation, is the analytical refinenments.

Section 3, the baseline nmethodology is a
conmon conservative method that all plants may use.
It uses plant specific inputs which allows for plant
speci fic application of the conservative net hodol ogy.

W' ve also stated that if a plant
determ nes that it meets NPSHrequirenents after using
t his basel i ne nmethodol ogy, it docunents it, and it's
finished. 1It's done. It has addressed the issues
associated with GSI 191 with regards to head | oss.

Wth regards to break types, we are using
a doubl e ended gui |l |l oti ne break, and t he doubl e ended
guillotine break applies to both primry system and
the main steamline. It pertains to any event that
gets you to recirculation fromthe sunp for whatever
the reason, whether it be for containnent spray or
cont ai nnent spray and ECCS

We believe this to be conservative, and it
maxi m zes t he reason for debri s generation. The break
| ocations, where are these breaks being taken at?

Consi derations that we have are that we

| ook for the maxi mnumtotal debris generation. That's
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one consideration. What's the total maxi numanount of
debris we can generate?

The second consideration is what's the
wor st combi nati on of debris? W're |ooking at both
particul ates and fiber. So what's the worst
combi nati on?

And we take the breaks at arbitrary
i nterval s around the piping.

MEMBER RANSOM  Each of these would be
pl ant specific?

MR. ANDREYCHEK: Each of these?

MEMBER RANSOM If you apply this
nmet hodol ogy.

MR. ANDREYCHEK: That's correct.

MEMBER RANSOM Each plant would have
different characteristics inthe types of debris that
woul d be generated and the anounts

MR, ANDREYCHEK: That's correct. I t
depends. As M Di ngler nentioned earlier, each plant
has different insulation systens.. They apply the
insulationdifferently and, therefore, this particul ar
val uation nust, indeed, be plant specific.

You can | ook at the specific configuration
of the plant and to relate this back, one of the

t hings that we asked plants to do early on, NElI 00201
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was to do a conditi on assessnment to identify where the
insulation was inside the plant and what insulation
you had where, how nuch

So this takes advantage of the work that
was done in NEI 0201

MEMBER KRESS: Coul d you explain that
third bullet under the second one? Break |ocations
taken in arbitrary clear review?

Does that nmean you pul |l themout of a hat?

MR, ANDREYCHEK: " m sorry. Say t hat
agai n, pl ease.

MEMBER KRESS: What do you nean by
arbitrary interval s?

MR. ANDREYCHEK: By arbitrary intervals
we're | ooking at regular intervals along the pipe.
For exanple, three foot intervals starting at one
| ocation, say, adjacent --

MEMBER KRESS: That's not arbitrary.

MR. ANDREYCHEK: Okay. Perhaps it was a
bad choi ce of words, but it's regular intervals. Take
t hem al ong and sone plants may choose to do two foot
intervals, okay, but it's --

MEMBER KRESS: The size may be off.

MR. ANDREYCHEK: That's correct, but they

are regul ar intervals spaced al ong the pipeline.
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MEMBER KRESS: Okay. Now | understand.

MR. ANDREYCHEK: Okay. Now, as you can
see fromthe conversati on we had, the cal cul ati on of
debris generationis aniterative process. It's done
at intervals as we | ock al ong, and t he purpose of that
istoidentify maxi numdebris generation and where do
we get the worst case conbination of debris.

MEMBER KRESS: That nay be two different
pl aces.

MR.  ANDREYCHEK: Exactly correct, sir
Exactly correct.

MEMBER FORD: Let me ask a sonmewhat
simlar question, and maybe it's covered i n your next
slide. As you renenber we saw sone data quite sone
time ago, naybe two years ago, where there were
experiments of firingajet at insulated -- insulation
to see how nmuch cones off.

MR. ANDREYCHEK: Ckay.

MEMBER FORD: |s any account taken of the
fact that over tine, 30 years, that the paint wll
become degraded in terns of its sticking onto the
surface of the containnent? O do you take the
adherence forces to be as you designed it?

Do you understand the question?

MR ANDREYCHEK: | think | understand the
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guestion. W're tal king about --

MEMBER FORD: The ki nd of conmes degraded
in terns of its sticking on.

MR. ANDREYCHEK: Rather than netotry to
answer that question directly, | see sonmeone in the
back of the roomthat m ght want to answer that.

John Caval a, do you want to answer that
guesti on?

MR CAVALA: ['Il give ia a quick try.

John Cavala wth Corrosion Contro
Conponent Lab.

| don't agree with you that the coating
become degraded past the point of testing. Wen we
are tal king about the EPA qualified or the pre-ANSI
pl ans, acceptable coding, what we have done is
artificially aged those coatings by the use of
speci fically baking themin an oven and put two | eaks
at 150 Fandirradiatingtoonetinestentothelet's
say ninth rads before the polynerize the coating
systemitself on the substrate to approximte or to
simulate, if youwll, their full life aging process.
In other words to fully polynerize the coating and
then test themin a DBA environnent.

MEMBER FORD: That is pretty expensive.

| f you are going to apply all of these cal culations to
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such a degraded coating, that would be a pretty
expensi ve experimental program

MR CAVALA: What we have said in the
guideline now is we've |ooked at coatings in two
areas. One inside the zone of influence, whichis the
break area, and we've done as one of your menbers
suggest ed, we have done sone physical testing to fill
the void that we had in that area.

And in side the zone of influence what we
are seeing in fact is that within that zZO all
coatings, regardl ess of their pedigree, will fail, and
they will in fact degrade to the point of being the
size of its finest particulates, ten to 50 mcrons.

It's an assunption. It's the only one we
coul d nake because it's the only --

MEMBER FORD: Ckay. So you have taken
into account degraded coati ngs.

MR. CAVALA: Exactly. OQutside the zone of
i nfl uence we are sayi ng that the unqualified, non- DBA
qual i fi ed, nonacceptabl e coatings all fail and all are
avail able for --

MR. ANDREYCHEK: Ri ght.

MEMBER KRESS:. Thank you.

MR. ANDREYCHEK: And, again, the coating

failures are at the point where they're very easy to
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transport,a nd we do calculate a zone of influence
speci fic for coatings.

However, as Mo had nentioned earlier, and
we' |l tal k about that injust a nonent, about the zone
of influence, howwe' re dealing with coatings for the
basel i ne eval uati on.

The other thing that | woul d suggest and
advise you is that quake exclusion zones are not
accounted for inthe baseline evaluationresults. And
that is we | ooked at regular intervals, Tom as you
had asked. W don't take any break exclusion zones
what soever in the baseli ne.

MEMBER KRESS: These were added in, the
four break areas.

MR. ANDREYCHEK: That's correct.

MEMBER KRESS: You'll have themput those

MR. ANDREYCHEK: That is correct. So ny
primary system piping at two three, three feet,
what ever the appropriate level is. That's when we
mar k down even though it may have LBB technol ogy
appl i ed and had been acceptable by NRC as being LBB
qualified pipe. That's correct.

Zone of influence. The philosophy we're

using is very simlar to what was used for the BWR
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debri s generation nethodol ogy. We're using ANSI/ANS
58.2-1988. W're taking a free stent of a flashing
jet froma subcool ed reservoir and cal cul ati ng what
we' ve got.

We' ve equat ed i nsul ati on danage pressure
to the static jet pressure. So we look at the
boundary of whatever --

MEMBER FORD: Now, | don't understand t hat
because if you expand the flashing jet to atnosphere
pressure from2000 psi, you get vel ocities of thousand
of feet a second, and the pressure is atnospheric.

But what damage is to the insulation is
the velocity which is then converted to stagnation
pressure when it comes torest. So it cannot possibly
be that, gee, it's static pressure that destroys the
i nsul ati on.

MR. ANDREYCHEK: We believe that that's a
reasonabl e --

CHAI RVAN WALLI S: It doesn't mmke any
sense at all. |If you stand behind a jet engine of an
aircraft, you're at atnospheric pressure. kay. So
you shoul d feel anything.

That doesn't nake any sense.

MEMBER KRESS: Let me throw out an

alternative. the status pressure does vary along the
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jet centerline. It's not atnospheric, and if one used
t hat --

CHAI RVAN WALLI S: It can be subat nospheric
in places.

MEMBER KRESS: Yeah, but if one then had
an experiment where you subj ected sone debris tothis
jet and calculated the anount generated and your
correl ati on of the anount was to the status pressure,
you could do that because | think the stagnation
pressure is related to that static pressure.

CHAl RVAN WALLI'S: But it's sort of absurd
because one is --

MEMBER KRESS: | wouldn't have done it
t hat way, but --

CHAI RMAN WALLI S: -- one is way above the
ot her .

MEMBER KRESS: Yeah, | woul d have done it

t hat way, but one could

MEMBER RANSOM well, it wouldn't be
right. | mean if you blow down the stagnation
pressure is decreasing. Static pressure can stay

constant, and that does nean the velocity is
decr easi ng.
MEMBER KRESS: Not in a preexpanding jet.

The static pressure there is --
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CHAl RVAN WALLI'S:  Yeah, but it's m xing.

MEMBER RANSOM  No. It depends on the
stagnati on pressure what ki nd of velocities will exist
at a given static pressure within the job, and they
are very coupled. It's well known fromany supersonic
flow anal ysis, you know. Hypersonic reentry is the
sane kind of problem and the idea of using static
pressure woul d be ridicul ous.

MR. ANDREYCHEK: | stand corrected. | was
talking to the foll ows who were going to work -- this
shoul d be stagnation, not static pressure.

CHAl RVAN WALLI S:  Makes nore sense.

MR. ANDREYCHEK: | stand corrected.

CHAI RVAN WALLI' S: | hope you' re very cl ear
to exam ne this zone of influence because --

MR. ANDREYCHEK: Say that again, please.

CHAI RVAN  WALLI S: | hope you have
critically exam ned t he zone of influence nodel s, and
| think the one which is at the bottomhere, the 83,
is the one that in our |edger. It seened to be based
on sone m sunderstanding, and | think it is al so being
discredited by the Barsebek event. I"'mtrying to
remenber whi ch nodel is, but sone of these nodel s j ust
don't fit to sone of the data cited by Los Al anpbs in

their sort of know edge basis report.
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So you can't just take sonething and say
it"sinaNUREGthat's 20 years old and we're going to
useit, if it has al ready been di scredited by sonebody
el se's experinents.

MR. ANDREYCHEK: W have | ooked at it, and
| don't believe it has been discredited by --

CHAI RVAN WALLIS: But you will be in rea
trouble if you do that because then sonmeone will cone
and say, "Look. You're using sonmething. It's inthe
NUREG. Ckay. The governnment has blessed it."

But it's technically wong because it
doesn't fit data. So you've got to be sure that
you're standing on firmground here. You don't want
to do a surface and then find out that you can be shot
down by soneone citing sonething froml' msaying the
Los Al anps report. It says it has already been
di scredi ted because of, you know, some event or somne
experi ment .

MR. ANDREYCHEK: | understand the point.

CHAI RMVAN WALLI S: So be very careful about
j ust quoting somet hi ng.

MR. ANDREYCHEK: Ckay.

CHAl RMAN WALLIS: Especially if it's 20
years ol d because | think you m ght have trouble with

it. As | recall, one of our problems with the Los
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Al anpbs technical basis report was that they gave
conflicting nodels of ZOs which just were not
consi stent.

MR. ANDREYCHEK: Ckay.

CHAl RVAN WALLI'S:  Anyway, we'll |ook at
that, | guess, in August. Are we going to | ook at the
details of this in August?

MR. ANDREYCHEK: |' mnot sure what August.

MR. ARCHI TZEL: That's correct. There's
a subcommi ttee neeting in August. We're going to have
our SER and industry would conme to defend in detail

CHAI RVAN WALLIS: Ckay. Thank you.

MR. ARCHI TZEL: August 17th.

CHAl RVAN WALLI'S: And this ten tinmes the
breakdown, | thought 12 tines was the one that we --

MR. ANDREYCHEK: You have to bear with ne.
| think you're junping ahead just a little bit.

CHAl RVAN WALLI'S: Well, | ambecause |'ve
read it.

MR. ANDREYCHEK: Well, allow ne just the
privilege of going through a couple of bullets here
and we'll get to that point.

CHAl RVAN WALLI S:  Ckay.

MR.  ANDREYCHEK: Again, as M had

mentioned earlier if you have several different
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materials within the zone of influence you sel ect the
material with the worst or with the |owest damage
pressure. That sets the zone of influence for the
baseline, which is very large and conservatively
predicts the total anbunt of debris that's generated,
as well as the mx of debris.

And we cal culate the equival ent sphere
assum ng the double ended break. So we take the
freely expanded jet fromboth ends. That becones the
spherical zone of influence. It's a very large
regi on.

We believe to be very conservative. W
pi cked the thermal hydraulic values for the working
fluid to maxim ze the jet vol une, again, |ooking for
a maxi mum

This is beyond certain |icensing bases,
and the ten tinme the dianeter of the break is what's
used for jet inpingenent cal cul ati ons from NUREG CR
90-2013. We're | ooking at inpact of jet inpingenent
on equi prent inside containment.

CHAI RVAN WALLIS: Wy was it 12?

MR, ANDREYCHEK: Twelve is what we're
usi ng. Again, depending upon the material, it could
vary anywhere from12 to naybe 17, 18 tinmes the break

di aneter for very weak materials, but 10Dis what is
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used for jet inpingenent incalculations based onthis
particul ar NUREG

So t he purpose in showi ng you this is that
we are at |east consistent, if not nuch nore
conservative than what we're doing here.

CHAl RVAN WALLI'S: What's the basis for
attenuating this jet? |If it expands isentropically
(phonetic), there's no attenuation at all. | nean it
never |oses its energy. It goes on until it hits
somet hi ng whether it's one diameter or 50 di aneters.
What's the basis for this jet getting tired?

MR.  ANDREYCHEK: Well, the stagnation
pressure becones snaller and snaller.

CHAI RVAN WALLI S: Wl |, what nakes it get
| ower ?

MEMBER KRESS: If it entrains.

CHAl RVAN WALLI'S: Wy does it get |ower?

MR. ANDREYCHEK: It get | ower because the
jet as it expands, the expansion itself is taking up
energy.

CHAI RVAN WALLIS: It's not isentropic?

MR.  ANDREYCHEK: | don't believe it's
i sentropi c.

CHAI RVAN WALLI S: What' s t he nechani smf or

decreasi ng the stagnati on pressure?
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MR. ANDREYCHEK: | need to take a | ook at

t he nodel and see that.

CHAl RVAN WALLI S:  Because, | nean, sone of
t hese nodel s are i sentropi c and stagnati on pressureis
constant forever until it hits sonething.

MEMBER KRESS: Unless it's entraining out.

MR. ANDREYCHEK: | think Chris Hutchins
can answer that question for you.

MR, HUTCHI NS: |'m Chris Hutchins from
West i nghouse El ectric Conpany.

Based on sonme information that | read in
doi ng the injection cal cul ati ons using this standard,
it appears that the nodel is a polytropic expansion
rather than an isotropic expansion. | don't have
further informationto add to that, but that was based
on sone technical papers.

CHAIl RVAN WALLIS: But it's a nodel.

MR HUTCHINS: It's a nodel.

CHAl RMAN WALLI'S: And one of the cl assic

experinments -- | think it was a Los Al anbs experi ence
or sonething, or Sandia experinents. Sandi a
Experinments were very well correlated with an

i sotropi c expansion, with a shock wave. That's the
only analysis they have. That's one of the classic

docunents i n the know edge bases records if you study
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t hat .

The only mechanism for decreasing the
stagnation pressure is the shock wave in their
anal ysis, and yet this is another one. These are al
t heoretical things. The Sandi a one actually fit data.

So again, | would be very suspicious of
any of these which don't relate to sonme experinment.

MR. ANDREYCHEK: Ckay. Point well taken.

The other thing | would nmention is about
two weeks ago | was talkingwth Pete Giffith, and he
of fered sonme insights that he thought what we were
doing was extremely conservative and suggested a
coupl e of papers, and I'mpulling the tape on what
t hat --

CHAI RVAN WALLIS: It might be. It mght
be.

MR. ANDREYCHEK: The use of the data is
wel| taken, and we're follow ng up on that.

CHAl RVAN WALLI S:  Ckay.

MR. ANDREYCHEK: Any further di scussi on on
this, gentlenen?

Debris characterization, as M nentioned
earlier, we're looking at two debris sizes for the
pur pose of the baseline: four inch by four inch and

smal l er, and anything larger than four inch by four
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i nch.

MEMBER KRESS: |s that the grid size that
stuff has to eventually fall down through?

MR.  ANDREYCHEK: Yes, it's based on
grating size, yes. And the idea, if it can fit
through the grate, we're going to consider
transportabl e. If it can't fit through the grate,
it's going to be held up. Avery sinplistic approach.

MEMBER KRESS: How do you characteri ze
sonmet hing that's skinny and | ong?

PARTI Cl PANT:  Ski nny and | ong.

(Laughter.)

CHAl RVAN WALLI'S: Vi brant.

MEMBER KRESS: One dinmension is |ess
i nformed and the other one is bigger.

MR.  ANDREYCHEK: Yeah, that's a good
guesti on. | think we need to use sone judgnent on
t hat because now you're tal king about orientation.
What's the orientation of Debris when it hits the
grid?

And we need to think about that one a
little bit, but fromwhat |I've seen | haven't seen a
| ot of exanpl es of long, skinny debris. | tend to see
it in chunks, fromeven |ike a steamline break. So

the four by four seenms to be a reasonable
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representati on based on --

CHAI RMVAN WALLI'S: This is four by four by
what? By one m cron?

MR, ANDREYCHEK: Vel l, whatever the
t hi ckness of the debris is.

CHAI RVAN WALLI S: It's a thin piece of
pl astic?

MR. ANDREYCHEK: What ever the t hi ckness of
the debris is. W don't assune that.

CHAI RVAN WALLI S: How do you know? You're
maki ng an assunpti on.

MR. ANDREYCHEK: It's an assunption.

CHAI RVAN WALLI'S: So you take different

t hicknesses. |Is it atrick or is it a sheet or what
isit?

MR, ANDREYCHEK: Vell, if it's fibrous
i nsul ation --

CHAI RVAN WALLI S: You break sonme into
fibers then?

MR.  ANDREYCHEK: Yes. If it's smaller
t han four by four, for all practical purposesinterns
of the surface area, it is transportable, and we
assune that eventually it will conme into very snall
pi eces of fiber, erode away into smaller pieces that

will forma bed on the sunp screen.
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CHAI RVAN WALLI S:  Ckay.

MR. ANDREYCHEK: And again, erosion is
implicitly addressed by assumng the non-jacket
insulationis erosion. |t becone snaller pieces, even
if it starts out as a, quote, large piece, greater
than four by four. |If you' ve got water flow over top
of it, over an extended period of tinme, it will erose,
t hen becone nore transportabl e debris.

Reflecting the pallet, the insulation
doesn't erode, and therefore, once it has been
generated it stays whatever size it is.

MEMBER KRESS: That's the one | thought
m ght be | ong and skinny.

MR. ANDREYCHEK: I under st and.
Particularly fromthe inside foil waps and things
i ke that.

Now, that also has a tendency to have a
fairly high density, which neans it's going to want to
settle. Unless you ve got extrenely high velocity,
it's not goingtowant to nove. It's also very easily
captured by curbs and things like that.

MEMBER RANSOM  Just one further comment
on stagnati on pressure.

MR. ANDREYCHEK: Yes, sir.

VEMBER RANSOM A common force vari abl e
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for use in variable force calculations is the dynam c
pressure. which is sonewhat |ess than stagnation
pressure, dependi ng on the nock nunber in the region.
And t hat woul d seeml i ke usi ng stagnati on pressure you
should get a conservative result, but it may be
somewhat overly conservative.

Dynam c pressure, for exanple, is usedin
a drag correlation or any lift, whatever force that a
fl ow i nduces on a structure.

MR. ANDREYCHEK: W concur, and in fact,
t he use of the stagnation pressure we t hought provi ded
a very conservative approach. That was t he reasoning
and the rationale for it.

We haven't | ooked at refiningit even nore
and | ooki ng at dynam c pressure, which I think would
be nore appropriate, but the stagnation pressure, we
bel i eve, is very conservative, and provides us with a
| arge volune to estinmate the regeneration wth.

CHAI RVAN WALLIS: Wth all of this talk
about conservative, it would seemto ne you'd have to
test it. You' d have to have sone sort of realistic
configuration of pipes and i nsul ati on, and you' d have
to take a jet and expand it and get sone data, and
there is data.

The University of New Mexico, they have
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actually directed jets at pipes with insulation, have
they not? So there is a basis of data.

MR. ANDREYCHEK: At the University of New
Mexico, | don't believe that was the case.

CHAl RVAN WALLI'S:  New Mexi co.

MR. ANDREYCHEK: There nay be ot her dat a.

CHAI RVAN WALLI S: But | would be very
suspicious if it's all theory.

MR ANDREYCHEK: Okay. We'll take it.

MEMBER RANSOM In fact, we saw sone
novies, didn't we of that type of thing?

MR. ANDREYCHEK: There were sone novies
where the pipe actually broke.

CHAl RVAN WALLI S:  Yes.

MR.  ANDREYCHEK: And there was sone
limted amount of data of jet inpaction data.

MEMBER RANSOM  On i nsul ati on.

VR. ANDREYCHEK: On i nsul ati on,
particularly fromthe boiling water reactor.

CHAl RVAN WALLI S: There's sone very
dramatic pictures from not |long ago of concrete
erosion and all kinds of stuff.

MR. ANDREYCHEK: Ri ght.

MEMBER RANSOM Al so that was just al ong

the centerline of the jet.
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MR. ANDREYCHEK: Correct.

MEMBER RANSOM That woul d, agai n produce
rather the worst case. As the jet expands off to the
side it becones |ess dense, and the pressure crops
of f.

MR. ANDREYCHEK: That's correct and we
concur.

Any ot her comment s?

Latent debris as M earlier nentioned
earlier, we can certainly estimate the total |atent
debris in containment by either calculating or
estimating t he anount of surface area, both horizonta
and vertical.

We took some sanples and sw ped sone
various areas to estimate the quantity of |atent
debris, given the areas, and we set the debris
characteristics.

Now, it was nentioned earlier in M's
presentati on what characteristics are you using. For
particulates we're usingdirt, anddirt is avery fine
particul ate which has a tendency to build up on a
filter very quickly and create a | arge pressure drop.
So it's in a conservative nature.

MEMBER KRESS: That bullet struck me as

bei ng nore real i stic than conservative. Like you have
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an estimate of the surface area and you take sw pes
and you'll put that amount on that area, and the
debris characteristics are probably nore | i ke dust and
dirt. So it sounds like a realistic calculation.

MR.  ANDREYCHEK: It's a reasonable
cal cul ati on. And, again, when you're estimting
surface, you've got to get sone surface you nay not be
able to get to in the plant because of other
consi derations, but we're looking at what's a
reasonabl e way to approach this.

And by taking swipes it does provide an
opportunity to takeinto account plant specific debris
| oadi ng t hat you m ght get fromwhat ever happens to be
in containnent at the tine.

CHAl RVAN WALLI S:  Contai nment has filters
init, doesn't it, as being clean all the tine?

MR. ANDREYCHEK: Thereis anair filter on
t he contai nment fan cool ers.

CHAI RMVAN WALLIS: Right, and this is one
of the things that happened at Davis-Besse, Those
filters kept getting clogged, and presumably if the
filters keep getting clogged, this is evidence that
there's a lot of l|atent debris around.

PARTI Cl PANT:  Er osi on.

MR. ANDREYCHEK: | woul d suggest t hat what
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| understand of Davis Besse, the filters, typically
during normal operation in sonme plants that |'maware
of they didn't necessarily have fiber filters in the
air flow path for PWRS, for normal containment and
cool i ng operation. So that HEPA filters in the
ener gency operation node, they would pull in and take
radi onucl ei des out of contai nment.

CHAI RVAN WALLI S: But they had to repl ace
that filter because they were getting rust and al
kinds of stuff in the filters. Just |ike on you
vacuumcl eaner all the tine, can't you work back from
how often you have to change the filter to how nuch
dirt that nust be generated? You nust be able to do
t hat .

MR. ANDREYCHEK: 1f | remenber Davi s- Besse
-- Bob, do you have sonething you' d |ike to add?

MR. BRYAN:. Yeah, this is Bob Bryan.

The way we run, and this is just for TVA
" mnot saying it's necessarily typical, but when our
fan cooler is in containnment, we put filters on there
when we go into outages, when people are in there
generating dust. W take themout when we cone out of
the outage, and so we don't operate the plant with
themin there.

We did alot of | ooking at our fan cool ers
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because we ran them during construction, and we got
about 50 percent of the air flow we expected because
of construction dust and things like that, and we
di smantl ed the coils and actual ly i nspected them So
we knew what was in themand why it was in them

But since we replaced them and we used
these filters during outages but not in place during
operation, we don't see any plugging of the coolers.

So | think what you expect to see is you
get a lot of dust and dirt when people are in there
novi ng around, but when you |l ean it up and you go out
and there's nobody in there, you don't see too nuch.

MR. ANDREYCHEK: Dr. Wallis, | believe --
and | may be wong on this -- but | believe that what
Davi s- Besse experienced was clogging of the coils
during normal operation. They didn't have filters in
front of the coils They actually had plating out on
the coals of materials that were inside the can.

They did have power washer equipnent
i nside containnent to actually clean the coils as |
recall in reading one of the reports.

CHAl RVAN WALLI'S: Wl l, that was one of
t he synptons t hey had of debris generation, |let's say,
originating from boric acid. So if there were

sonmething |i ke this going on, I'mjust saying the fact
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that debris is being filtered out or collected is an
i ndi cati on of how nuch debris there is, and you m ght
be able to work back to the source of debris from
t hat .

|'m just suggesting that you have a
nmeasure of this debris that way.

MR. ANDREYCHEK: In terns of anindication
that there is a probl emand what to do for the problem
that's true; we were | ooking at here were plants that
didn't necessarily have problens |ike that, but they
di d have resident debris inside the contai nment just
because the containment is open during outages and
you're going to get dustballing in, and no matter how
clean you are, you're going to get some resident
debris on walls and so on.

So we were |ooking at that, but you're
correct. You can certainly | ook backwards and say,
"Ckay. |I'mgetting nore debris than | expect. |Is
that an indication of a problemand where do | begin
to |l ook for the problens?"

And again, as Mo nentioned we generally,
don't consi der resi dent debris as a maj or contri butor,
but we do account for it. W do provide a nethod of
doi ng.

And | agree with you, Dr. Kress. A
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reasonabl e estimate of what you have inside the can.
The conservati smconmes in in what we said

is debris characteristics, which are find dirt and

fiber.

Any further discussion?

CHAI RVAN WALLIS: 1'dbeinterestedinthe
nunber that Dr. Sieber had for this. 1t seens to ne

it was an expressive nunber.

MEMBER KRESS: Yeah, |'ve forgotten

CHAI RMAN WALLIS: So we'll 1 ook at up.
MR.  ANDREYCHEK: There is a sanple
cal cul ati on of what we use in the -- howto go about

doing this in the guidance of 52804.

Basel i ne degree transport, again, there
are four nodes that we account for in the baseline
nodel : bl omdown transport, the original dispersion
about the containnent, spray wash-down after
cont ai nnent sprays cone on. \Where does he get the
wash?

As the pool fills up, there's a potenti al
for some degree transport as the pool rises up off the
floor and begins to fill to its nornmal |evel.

And then the recircul ation. Once the
ECCS and contai nment sprays are realigned to draw

suction fromthe contai nment sunp, fromthe refueling
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wat er restorage tank with the BWST for the BWR pl ant s.

MEMBER RANSOM How nechanistic is the
transport nodel when you consider things |ike buoyancy
and whether it floats away with the flow or whether
it's the flow is too old and lost this crane non-
buoyant nmaterial .

MR.  ANDREYCHEK: There 1is specific
gui dance on buoyant material that's accounted for in
t he guidance. | couldn't recite it right offhand at
this point, but we do provide specific guidance for
buoyant materials. The buoyant you typically would
| ook at would be cassettes of RM that are encased,
encapsul ated, that don't becone water saturated.

Typi cal ly fromwhat we' ve seen, we bel i eve
that the fiber glass insulation due to the expansi on
of the jet and the washdown of the contai nment spray,
that's going to be thoroughly saturat ed.

MEMBER RANSOM That's assumed to be
entrai ned, | guess.

MR. ANDREYCHEK: That's correct.

MEMBER RANSOM  And woul d fl ow wherever
the |iquid goes.

MR. ANDREYCHEK: We woul d expect that to
be the case, yes.

MR. DI NGLER: But to answer your questi on,
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Section 4 which was after the break, we do | ook at
velocities for vulcan, velocities in the flue stream
to | ook at the transport of debris, both buoyant and
at nore. Here we assune 100 percent of the fines
transport by decree.

MR. ANDREYCHEK: And we'l | tal k about that
in Section 4 in nore detail, but right nowif it's
less than four by four it transports to the sunp
screen. |If it's greater than four by four, it doesn't
i medi ately transport, but it does erode if it's an
unj acket ed fi bergl ass.

MEMBER KRESS: | hate to go back, but |et
nme ask you anot her question at the |atent debris.

MEMBER RANSOM  Yes, sir.

MEMBER KRESS: The inpressionis that's a
process that's a good one, but it's a snapshot in
time, and ny feeling is that debris, latent type
debris, dust and dirt and stuff on areas builds up in
time. So if you have one snapshot in tine, and the
guestion is howfast didit get thereandis it still
going there and some later tine is it going to be
nor e?

Have you t hought about howto do with t hat
guesti on?

MR. ANDREYCHEK: That's a good questi on,
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and it's certainly beyond t he gui dance, but one of the
t hi ngs that we've suggested in | ooking at any |1 O 201
is that fornms the baseline for your i nput to your sunp
eval uati on, and one of the things the plant woul d need
todoistoconfirmthat that baselineis still valid.

MEMBER KRESS: You know, if they're
cracked in sand, it's generally a no never mnd. It
probably doesn't matter. It's still probably a no
never m nd.

MR. ANDREYCHEK: That doesn't nmean you can
back a dunp truck of dirt back up into the
cont ai nnent .

MEMBER KRESS: O course you control that
sort of thing.

MR.  ANDREYCHEK: That's right. So, |
nmean, normal cl eanliness practices keeps the debris
| evel at about the sane, but you need to nake sure
that that's the case fromtinme to tine.

MEMBER KRESS: Yeah, nobst of that is on
the floors and walls.

MR. ANDREYCHEK: That's correct.

As Mo had nmentioned for the baseline, we
use the logic tree, asimlar nethod used for the BWRs
in NUREG 6369, and it quantifies the debris capture

and nontransport as well as transport. It also
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includes for latent or resident contai nment debris;
identifies insulation as contained and where it's
retai ned; what insulationis transported to the sunp.
It addresses the final distribution of insulation
about t he contai nnent or debri s about t he contai nnent,
and it provides for a conservative estimte of debris
di stribution and transport.

Now, within the baseline there are three
types of logic trees or three sets of logic trees that
are given, and one of themis for an ice condenser
pl ant and one of themis for alarge, dry contai nnent,
and one of themis for a small, dry contai nment, such
as mght be in a two-1oop or three-1oop PWR

CHAI RVMAN WALLIS: It seens to ne a very
nmessy problem It's like trying to figure out where
the |l eaves go after a mmjor thunder stormin some
city. | nmean, you' ve got these chunks of stuff which
may be built up sonmewhere and nake a damand build up
sone water, and then the dam breaks and the stuff
cascades down the stairs and material which was
previously hung up on the stairs gets freed by this
tenmporary waterfall. There are so many things going
on that it's a bit mnd boggling to figure out that
you can cal cul at e anyt hi ng.

MR. ANDREYCHEK: Well, we don't disagree
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that it's a very conplex phenonenon. W' ve stated
t hat . What we are looking at is based on best
engi neering judgnent that we have available to us.
VWhat does it look like? Where does it look like it
goes? And here's the log tree.

CHAl RVAN WALLIS: Alogic treeis nicein
terms of a sketch, but in ternms of realistically,
nmechani stically nodeling, it nmust be very difficult.

MR. ANDREYCHEK: We think it is, yes. W
think it is.

MEMBER KRESS: Are these probabilities on

t here?

MR, ANDREYCHEK: No.

MEMBER KRESS: The percentage, a fraction
of the --

MR, ANDREYCHEK: O the debris that's
actually transported. For exanple, what we're

suggesting for this particular type of insulation,
Nukon, is that 60 percent of the debris that's
generated in the zone of influence is small fines and
it's transportable to the sunp, and 40 percent are
| ar ge pieces.

MEMBER KRESS: So at that point in the
| ogic tree you change sizes for the rest of the tree.

MR. ANDREYCHEK: That's correct. Actually
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at this point on the logic tree, that's where the
break occurs. That's when the break occurs. At that
poi nt 40 percent renmains |arge pieces jacketed, and
therefore it does not find its way to the sunp.

We get approxi mately 60 percent fines that
are transported fromthe sunp, and we get the 75-25
split between the |ower containment and the upper
contai nnent. Seventy-five percent of the debris stays
inalower containment. Twenty-five percent findsits
way to the upper containnent.

Inthe |l ower contai nnent, you get about 70
percent of it stays in the active pool. You get 30
percent that goes into inactive volunes |like the
reactor cavity, places that don't participate, that
don't participate in the overall flow, and so
basically following the logic train through, we
identify what finds itself into the sunp and what
finds itself not in the sunp.

CHAl RVAN WALLI'S:  So you get 12. 3.

MR. ANDREYCHEK: That's correct.

CHAI RVAN WALLIS: And you're not quite
sure. You say you'll have a factor of safety of two.
You get .86. You m ght as well assune one. It seens
tonmeit's pretty iffy. These nunbers are subject to

uncertainty.
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MEMBER KRESS: This is the part we were

hopi ng we coul d bypass.

CHAI RVAN  WALLI S: Does it nmake any
di fference whether it's .5 or one? |Is the screen so
sensitive that it nakes a difference?

MR. ANDREYCHEK: |t depends on the size of

the screen how sensitive it is.

CHAI RVAN WALLIS: Well, | guess the NRC
has a ticklish job hereif you can get -- can stand .5
and you're predicting .43. Is that going to be
accept abl e?

MR,  ANDREYCHEK: I|"m going to have to

defer to the NRC to answer that.

CHAI RMAN WALLIS: Well, | think they have
a tough j ob.

MR.  ANDREYCHEK: Certainly I think the
responsibility of industry is to identify why these
nunbers are reasonabl e and appropriate to use.

CHAI RVAN WALLI S: You're going to put
uncertainties on all of these?

MR.  ANDREYCHEK: These nunbers are
conservative al ready.

Gl, would you like to offer a comment on
t hese nunbers?

MR ZIGER Sure. My naneis G| Zgler.
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I|"mwith Align Science, and you probably know nme from
a different thing. " m not wearing ny ASME hat
today. |'mwearing ny synbol ogy hat on.

The logic trees, the nunbers that we
sel ected were the worst cases that we could find from
t he experinmental data. Take a |ook, for exanple, for
this one, the Nukon, the small fines and the |arge
si ze. There's one data point from the BWR orange
group air jet inpact test that shows that.

Most of us in the BWR world when we did
the BWR anal ysis actually used a flip. We used 600
percent |arge, 40 percent small.

We further conpounded by assumi ng t hat t he
small fines are at the essence of debris, that is,
i ndi vi dual fibers, which again is a further
compoundi ng of the conservatism because the data
indicates that in the small fine size, it costs you
| ess than by four; that they are actually clusters,
not individual fines.

The split of the upper contai nnent to the
| ower containment is based on an area of a highly
conpartnental i zed steam generator on it where you
basical ly have or you really have less than 25
percent of area that can be jetted up.

So here we just took an upper bound of the
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anount that can go up and conservatively assuned t hat
nost of it stays in the |ower containment. There's
the small fines which are easily transportable.

The stuff that now goes up on the done
side of it, which then can be washed down from the
upper containnment, we conservatively assunme that
everything that went up on fines conmes back down,
which is a very, very highly conservative assunpti on,
and the reason behind it is because this is for the
baseline. You don't really background the indivi dual
prime consi derati ons.

Now, on the active pool and the inactive
pool split, that is an actual nunber fromthe pl ant.
So each one of the plants will have a different split.
Those are the total volumes that are under the water
that are not participating in the research flow So
thisis atypical representative. W did an anal ysis
of about a half a dozen to a dozen pl ants al ready, and
they show that's a typical representative nunber
which was used in the sanple calculation for the
basel i ne cal cul ati on

And finally when you get over to the total
transport, the recirculation transport, since we
assune them to be conpletely individual fibers, we

transported 100 percent that's in the pool that's not
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sequestered in the inactive pool goes to the sunp.

So as you can see, you know, you start off
with a very conservative zone of influence, the size
of the zone of influence. You do a conservative size
di stribution. You do a conservative split of where it
cones up and down. You transport everything that went
up. It cones back down.

It is nore realistic of what's captured
and not captured in the inactive sunps, and then you
do a conservative transport and non-transport.

So agai n, as we keep sayi ng, the baseline
i s conmpoundi ng conservati smon conservati sm again, to
m nimze any of the uncertainties associatedwithit.

CHAl RVAN WALLI'S: Did you take this and
apply it to sonet hi ng whi ch happened | i ke t he Bar sebek
event and predict what happened?

MR ZIGER W didthat inthe BARworld
when we were doing the analysis in 6224. W t ook
very careful look at the Barsebek then, and this
basically tracks the Barsebek

CHAl RVANWALLI' S:  So we pl ot conservati ve.
It's realistic on the Barsebek?

MR ZI GLER No, no, no. This is
conservative with respect to the Barsebek. It bounds,

significantly bounds the Barsebek.
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CHAI RVAN WALLI S:  Thank you.

MEMBER RANSOM One thing | didn't
understand, is this fraction of the total potenti al
debris in the containnment, or only that within the
zone of --

MR. ANDREYCHEK: |f the zone of influence
for Nukon al one, okay? Now, you'll find that there's
another logic tree like this for reflective nmetallic
i nsul ation for the same pl ant desi gn that has slightly
di ff erent nunbers per haps based on what' s generat ed as
| arge and small fines.

MEMBER KRESS: So you add up all of the
logic tree.

MR. ANDREYCHEK: Yes, sir. To use M's
exanple earlier, if you have five insulations, five
different types of insulation with the zone of
i nfl uence, you woul d have five logic trees like this,
one for each insulation pipe.

CHAI RVAN WALLI'S: Now, who is going to do
this cal culation? Are the individual plants goingto
doit or are they going to hire a consul tant who knows
what he's doi ng?

MR ZIGER Sir, this afternoon, you w ||
see fromour col | eagues fromEDF a typi cal exanpl e of

alogic tree application for plant specific, whichis
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alittle bit nore conplicated than this, and you wi ||
see --

CHAI RMVAN WALLI'S: It's going to be done by
engi neers at the plant or is it going to be done by
sone consultant who knows this inside and out?

VR. ANDREYCHEK: Thi s parti cul ar
net hodol ogy, the direction | was given was make it in
such a way that the engineer could plan, pick up and
read it, and use it.

CHAl RVAN WALLI' S:  The purpose is to nake
it understandabl e, usabl e by the people at the pl ant.

MR. ANDREYCHEK: That's correct.

CHAl RMAN WALLIS: Ckay. Thank you.

MEMBER FORD: But ny understandi ng was
t hat the anal ysis that you tal ked about was done by an
expert panel .

MR ZIGER No, sir. | don't know what
anal ysi s you' re addressing.

MEMBER FORD: When you're coming to using
wor st case and best estimate as you go across this
event tree, you are making specific judgnents.

MR ZI GLER  Yes.

MEMBER FORD: And ny question to
Professor's Wallis' question: who is making those

judgnents? Is it an expert panel or is it a youth?
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MR. ZI GLER: For t he basel i ne docunent, it

was a group of experienced engineers --

MEMBER FORD:  (kay.

MR ZIGER -- looking at the avail able
data in previous analysis, and dividing this whole
spectra over which we have pl ans, where we see three
basi c categories.

That is, theice condenser transport | ogic
tree for the baseline, and what we call the highly
conmpartnental i zed plants which Timaddresses as the
early generation plants, and then the non-highly
conmpartnentalized plans which are the latter
generation plans on it.

Anal ysi s have been perforned at one | evel
and based in our experience then, those are boundi ng
nunbers that were presented in the baseline for the
i ndustry to use.

MR. ANDREYCHEK: And t hese are desi gned so
t hat the plants can actual |y take t he gui dance and use
it.

MEMBER KRESS: W I I these nunmbers depend
on your selection of where the worst break is,
depending on where you end up deciding that worst
break is?

MR. ANDREYCHEK: It could. People are at
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the plant to nmake the decisions about how they're
devel opi ng and appl yi ng t hi s net hodol ogy are going to
make sone decisions, and they're going to have to
justify why they choose certain things.

W chose these nunbers because.

CHAI RVAN WALLI'S: But thisis again-- the
guestion is howwel | equi pped the staff is going to be
to evaluate these assunptions and judgnents.

MR. ANDREYCHEK: And t he judgnments shoul d
be clearly defined when the information is presented
to the staff.

CHAI RVAN WALLI'S:  |' mwonderi ng how wel |
equi pped the staff is goingtobetocritically assess
all of these assunptions and adjustnents. Mybe the
staff can tell us tonorrow

MR ARCHI TZEL: Dr. Wallis, we have a
presentation this afternoon, but we're not goinginto
alot of detail for our current review, but we do have
a presentation this afternoon, and we have sone
alternatives we're working on that we m ght present,
but I don't know that we'll present them today, but
for the baseline it's a different case.

CHAI RVAN WALLI S:  Ckay.

MR. ANDREYCHEK: Any further questions or

conment s?
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(No response.)

MR. ANDREYCHEK: Head | oss, we are using
NUREG CR- 6224, head | oss correlation. As | nmentioned
earlier, it is sonewhat theoretical and does account
for degree characteristics, such as thickness,
porosity, surface to volunme rati o and conpressibility
of the material.

| t al so account s for wor Ki ng
characteristics, specifically velocity and tenperature
properties, density and viscosity.

We treat as a flat pledged correlation,
whi ch has been denonstrated t hrough conpari sonto data
is conservative. The debris quantities are
specifically counted for based on what we evaluate
t hrough the logic trees, and does provide for a very
conservative head loss calculation. I  fee
confortable with that.

MEMBER RANSOM  What do you nean by fl at
fee application?

MR. ANDREYCHEK: Well, we treat it as a
flat plate that flows perpendicular to it as opposed
to a slant or any other orientation. Andit's a flat
pl ate correl ation.

MEMBER RANSOM So it's just normal flow

t hrough this plat.
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MR. ANDREYCHEK: That's correct.

CHAl RVAN WALLI'S: What is the thin bed
effect?

MR. ANDREYCHEK: The thin bed effectiveis
when approxi mately an ei ghth of an i nch of fiber forns
in the surface of the screen and particul ates cone
behind it. The eighth of an inch appears to be a
nunber that says you get a rather contiguous fiber bed
that the particulates can form on the back side of
yes.

CHAl RVAN WALLI S: This was discovered
after this last correlation, but it is sonmehow being
fed back into the correlation?

MR. ANDREYCHEK: Well, this correlation
wi || predict, dependi ng upon the particul ate | oadi ng,
the thin bed effect. It will calculate the pressure
dr op.

CHAl RVAN WALLI'S: It will predict thethin
bed effect?

MR. ANDREYCHEK: Yes, it will. Gven a
particul ar fiber bed thickness and then the various
particul ate | eads on that, you can cal cul ate the thin
bed effect which is the pressure increase, and then
drop down agai n and back up.

Yes, sir, andinfact, | believethat this
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was used to calculate the thin bed effects that we're
seeing on the boilers.

MEMBER FORD: Goi ng back to t he event tree
and t hi nki ng about it, is there a database to show --
you nentioned the Barsebek was bounded by this
analysis. |s there nore of a database?

| nmean there's been quite a few such
incidents. |s there a database?

MR ZI GLER There was a considerable
amount of study done for the BWR on t he sponsorshi p of
the NRC which is summarized in NUREG 6339, where
actual pieces of fibers were blown in highly
controlled air tunnel tests and seen how it
accumul ated on gratings and how di fferent structures
and | beans trapped.

Then the NRC went to the same facility
where the BWR Owmers Goup did the air jet inpact
test, and I was in the tail end of that experience
with ny experience with the NRC, but anyway, we
desi gned a nunber of obstructions of | beans and
gradi ngs, et cetera, et cetera. that were associ ated
withit.

And they actually blasted intentionally
Nukon bl ankets, fiberglass bl ankets and observed t he

properties of howthe debri s woul d accunul at e, i npi nge
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on the structures, whether the structures were wet,
whet her the structures were dry and cal cul at ed nunbers
cane out of that.

So t here' s a good dat abase associated with
the transport in sinmulated air blasts, what
structures, dry structures, that kind of stuff.

CHAI RMVAN WALLIS: There's also fromthe
pl ant experienced. You nmentioned Barsebek, but there
are other plants where there have been simlar --

MR ZI GLER There hasn't been any
intentional plant experiences in the sense of
fortunately we have not had any actual pipe breaks in
contai nnents or anything like that.

There has been a few interesting data
points fromthe DDR 1000 wor ked, where they actually
went ahead and spread a nunber of -- they sinulated a
break by spreading the fiberglass on the floor of the
conmpartnent and actually turning on the sprays and
observing the transport of those fibergl ass conponents
fromthe conpartnment | evel down through the nmultiple
| evels and how it transported to the sunp.

And nodel i ng t hat phenonena showt hat what
we ar e doi ng over here i s basically boundi ng that, b ut
actual turning on sprays, if you please, it's not

sonet hing that people have intentionally done.
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CHAI RMAN WALLI S: So does your report or

your guidance, when it presents a recomended
cal cul ati on nethod, does it |ist the evidence behind
that nmethod in sone consistent way so that it can be
assessed as to how well this is understood?

MR. ANDREYCHEK: References are provided
for --

CHAI RVAN WALLIS: Do we then have to | ook
up all the references or is there sone evidence
actually provided in the report itself or do we have
to go dig into the literature?

MR. ANDREYCHEK: |'mnot sure | understand
what you nean by "evidence."

CHAI RVAN WALLIS:  well, if we read your
gui dance now and you're claimng, "Use this nmethod,"
how do we know it's any good? Do we have to then dig
intothe references and find out what t he evi dence for
this is?

I"m trying to figure out how on earth
we're going to assess the validity of this guidance.

PARTI Cl PANT: Does the docunentation
contai n conparisons?

CHAl RVAN WALLI S: Does the docunment
contain the evidence in the guidance itself?

MR.  ANDREYCHEK: Ckay. There are no
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conparisons to other fornms of data, with the exception
of a coupl e of head | oss conpari sons that are incl uded
in later sections of the docunent.

This i s an approach that we felt was based

CHAl RVAN WALLI'S:  So how do we know it's
any good? It may be a wonderful approach, but how
does the evaluator reading this thing get convinced
that this is the right way to do it?

MR. ANDREYCHEK: It's a good question. As
a matter of fact, one of the things that we're
attenpting to do is respond to questions that the
evaluators have and try to provide additiona
information, which | believe is consistent with your
guesti on.

CHAI RVAN WALLI'S: So there may be quite a
| ong period of the staff asking questions, not the
ACRS because it's not our job to do all of that work,
but sayi ng why do you use this correl ation; what's the
evi dence for it; how do you know it's conservative;
how conservative is it; all of those kinds of things.

They're going to be asked and there's
going to be a whole train of docunmentation sonewhere
whi ch can be | ooked at which is going to give the

answers to those questions?
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MR, ANDREYCHEK: To date the two

correl ati ons that the peopl e have asked about have use
of ANSI/ANS 1998 58.2, 1998, and the use of the head
loss correlation at NUREG CR-6224. And we've
attenpted to address those in the | atest round of REls
we' ve provided information for.

Everything el se is based on data that is
drawn from either experience and we identify why we
believe this to be conservative, or it refers back to
when we tal k about Section 4 in the next presentation
where the data is drawn from and out of industry
report and the know edge based document, NUREG CR-
6808.

So we're not trying to hide or make it
difficult to get that information. W believe inthe
process we identify this to be conservative because;
we believe this to be applicable because.

And when we do get RElIs fromthe NRC, we
try to respond as directly as we can to them
wi t hout - -

CHAl RMVAN  WALLI S: | f you had a
presentation where you said, "W recomend this
equation, andit's conservative. Here's the evidence.
Here's a figure. Here's the line and here's all of

t he evidence. Here's all the data, and, gee whi z, al
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of the data is below the line."

Then we can say, 'Ah, ha, yeah. W sort
of believe that's conservative because we see the
evi dence. "

MR. ANDREYCHEK: All right. That's afair
poi nt .

CHAl RVAN WALLI'S: It would be useful if
t hat coul d be sunmari zed sonehow. Maybe next tinme we
see you you can talk about this in some detail, |
bel i eve.

MR. ANDREYCHEK: That's a fair coment.

CHAI RVAN WALLI'S:  You coul d present not
just words, but curves and data and explain why this
curve is conservative.

MR. ANDREYCHEK: Okay. Fair comment.

CHAI RVAN WALLI S:  Are you near the end now
so we can take a break?

MR. ANDREYCHEK: Well, | appreciate that
straight line. Here's the summary. |'m done.

No, actually we do believe we have
evaluated a baseline nmethod for evaluating post
accident sunp performance. |t does count the five
steps we're looking at: break selection, break
regeneration, late debris, transport, and head | oss.

The nmethod is applicable to all plants
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with plant specific input and provides for an
appl i cati on of conpounded conservati sm since we had
tal ked about inthis presentationinthe eval uati on of
t he sunp screen head | oss.

CHAI RVAN WALLI'S: Now, let ne go back to
what | said at the beginning. Los Alanpbs did a
paranetric study, and they started the ball rolling by
sayi ng that a significant nunber of plants woul d have
probl ens.

You have now got a nethod which
essentially does what they did, it seens to ne,
doesn't it? Are you going to retain different
concl usi ons fromwhat they did?

MR, ANDREYCHEK: We may.

CHAI RVAN WALLI S: But yours seem to be
conservati ve. I'"'m not sure theirs was all that
conservati ve.

MR. ANDREYCHEK: Well, | think theirs had
sone conservatisns init. However, one of the obvious
di fferences are that what we have provided for is nore
pl ant specific input, whereas the Los Al anps generic
study bl ended sone things in order to get the -- and
their purpose of their study was to say is this a
generic problem that we need to worry now about or

not .
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We're nowsaying let's take a | ook at the
very specific plant inputs we need. Here is a
speci fic met hodol ogy.

CHAI RVAN WALLI'S: There's no reason to
suppose the results will be significantly different
fromthis. You haven't debunked their approach in any
way by your studies, have you?

MR. ANDREYCHEK: | believe the Septenber
2001 --

CHAI RVAN WALLI S: Whiere are we going to be
at the end of all this is simlar to where we are
today, is it?

MR  PETRANGELO This is the plant
speci fic evaluationthat they coul dn't do generically.
W don't know what the outcone is going to be.

CHAl RVAN WALLI S: One woul d expect it
woul d be kind of simlar. They' re doing | ogical
things. You're doing |ogical things.

MR. ANDREYCHEK: But the difference, and
there is a difference, and the difference has to do
with the plants, but the ampbunt of plant specific
input that's used in the eval uation.

And, yes, there are sone strong
simlarities between what --

CHAI RVAN WALLI'S:  Thi s approach seens to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

96

be we can't do anything until we know the plant
specific results. W can't do anything. | know the
agency coul d have taken a nuch harder |ine and said,
"Oh, we believe Los Al anos.”

You guys are going to have to fix it. It
seens this sort of puts it in a few nore years of
bei ng nore certain about what we' re doi ng before we do
anything at all. 1Is that what's happeni ng here?

MR PETRANGELO To know what to do
t hough, how do you know what to do without doing the
eval uati on?

CHAI RMVAN WALLI S: There are sonme very
Draconian things you could do I won't even nention.
|"mjust interested in the process here. W'II|l cone
back to it, I'"'msure with the staff.

MR JOHNSON: This is M ke Johnson.

We m ght be abletotalk tothat alittle
bit this afternoon.

CHAl RVAN WALLI S: Yeah, let's dothat this
afternoon. It's really questions for the staff nore
than for you

Is it time to take a break?

MEMBER KRESS: | wanted to ask one nore
guestion and | want to hear what the Los Al anbs guy

has to say, too.
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MR. BUTLER: John Butler, NEI

| want to put in perspective what the
baseline is serving a key role. We're using the
baseline in part as a scoping analysis, not to at the
end result in the baseline, but touse it toidentify
where a plant can then put its resources intine to
get the right answer that they need, whether that's a
design nodi fication or actually doing a nore detail ed
anal ytical refinenment of their analysis.

The baseline is conservative. |If you can
livewththat, you' re fine, but if youcan't, it then
will guide you as to what the appropriate step is.

CHAl RVAN WALLI'S:  The public reaction if
it turns out that you do all of this and you reach a
wor se concl usi on t han Los Al anps, you concl ude t hat 90
percent of the plants need a mjor fix. That's a
significantly nasty conclusiontoreachafter all this
tinme.

MR. BUTLER It would not be ny desire
that everyone provide the prelimnary results which
the baseline results are to the NRC, but they should
provide their end results.

CHAI RMVAN WALLI S: Somebody nmust have
t hought through the process. |If we do this and we

find that, what do we do next? And if we do this and
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we do that, what do we do next, nmaybe we have to ask
the staff that. |"mtrying to see how this whole
thing is going to evolve, and |I'm wonderi ng whet her
we' re going about it the right way.

W' || take a break.

MEMBER KRESS: | had one nore question

CHAI RMAN WALLI S: Ri ght.

MEMBER KRESS: In one of your split
fractions is an inactive part of the pool and active
part.

MR. ANDREYCHEK: That's correct.

MEMBER KRESS: Coul d you cl arify what t hat
is for me and how you determne it?

MR. ANDREYCHEK: An active part of the
pool is a dead ended volunme that once it fills it
doesn't react or interact with the rest of the pool.
For exanple, the reactor cavity.

MEMBER KRESS: Do you have to do a flow
anal ysis to determ ne what goes in there?

MR. ANDREYCHEK: Vel |, you don't
necessarily have to do a fl owanal ysis. You knowit's
a dead volune. It's a dead ended volune. It's going
to fill and --

MEMBER KRESS: So it falls down fromthe

top and goes in that volunme. I1t's never going to get
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out .

MR. ANDREYCHEK: That's correct.

MEMBER KRESS: Ckay.

MR. ANDREYCHEK: Once it goesin, it never
conmes back out.

MEMBER KRESS: | understand what you're
sayi ng there.

CHAl RMAN WALLI S: Ckay. W'l take a
break until 25 to 11.

(Wher eupon, the foregoing matter went off

the record at 10:19 a. m and went back on

the record at 10:37 a.m)

CHAl RVAN WALLI S: Looking forward to
getting nore refined?

MR, ANDREYCHEK: Yes, we are.

kay. Vel come back after the break.
W' || tal k about refinenents, do a brief introduction
of refinenents, and we' || tal k about what t he specific
refinements in the nethodol ogy are. Specifically,
we're | ooking at break size or break types, break
| ocations, selection of zone of influence, debris
generation, refinenent of | atent debris, refinenment of
debris transport, and refinenent of head | oss.

The anal ytical refinements are refinenments

or options provided for nore realistic but stil
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conservative eval uati on of post-acci dent contai nnent
sunmp performance. That's the definition we are using
-- nore realistic, but still conservative.

The definition of anal ytical refinenment is
an anal ysis option that builds on approach taken in
t he basel i ne nmet hodol ogy. And, again, the objective
is to provide for a nore realistic, but still
conservative, eval uation.

Wth regards to the break types, we're
still using a double-ended guillotine break. W're
not changing anything in refinements. W're still
| ooking at the large --

CHAl RVAN WALLI S: That' s of any pi pe si ze.

MR. ANDREYCHEK: That's correct.

Wth regards to break location, it is
suggested to use Generic Letter 87-11, Rel axati on and
Arbitrary Internediate Pipe Rupture Requirenents.
Thi s docunment suggests the dynam c effects, resulting
arbitrary internmedi ate pi pe ruptures, are elimnated
from consideration consistent wth the plant's
i censing basis.

Now, it does identify specific |ocations
you need to look at -- high stress and high fatigue
| ocations, such as the termnal ends of piping,

systems at connections to conponents. The
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consideration of rmaximum debris and worst-case
conbi nati on debris are still retained.

We believe that the reason for that is
t hat the steamgenerators -- and the area has a | ot of
insulation -- typically, if you' re going to have
mul tiple types of insulation on your equipnent, the
steam generator is where you're likely to have it.

So the use of this particul ar gui dance to
sel ect specific break locations is a conservative
approach to taking a l ook at light. It also nmakes it
alittlebit easier and you' re not necessarily | ooking
at three-point increnents all the way down the pipe
for two-point increnments. You're |ooking at those
areas where the break is nost likely as defined in
Generic Letter 87-11.

CHAI RMVAN  WALLI S: But you're stil
consi dering the hot |eg.

MR. ANDREYCHEK: Hot | og and cold | eg.

CHAI RVAN WALLI S:  But you m ght consi der

it to be nore likely where it attaches to the vessel

t han --

MR, ANDREYCHEK: Correct.

CHAl RVAN WALLI'S:  -- el sewhere.

MR. ANDREYCHEK: Correct. That's correct.
So you're still retaining those nost |ikely |ocations
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-- at the nozzles, at the safe ends, high stress
areas, as defined in the Generic Letter.

Victor, you |looked a little puzzled.

MEMBER RANSOM How nuch does this
el i m nate?

MR. ANDREYCHEK: It elimnates a |ot of
bookkeepi ng, repetitive work. You're focusing now on
nore limted | ocations.

MEMBER RANSOM It's not a matter of
changing the anmount of debris you're going to
cal culate or --

MR, ANDREYCHEK: No.

MEMBER RANSOM It's only reducing the
anmount of work they have to do to conply?

MR. ANDREYCHEK: That's correct. You're
focusing on, how many tinmes do | need to do this
cal cul ati on? Howi ntense i s nmy bookkeepi ng operation?
You know, the comment -- | believe sonmeone nenti oned
t he comment about 10, 000 hours. GCkay. This hel ps cut
down sone of that tine.

MEMBER FORD: Well, it seens very
reasonabl e. But what about other things such as
erosi on/ corrosion? |'mthinkingof, for i nstance, the
Surry event where you had a | arge | eakage but not due

to the classical fatigue or | think -- well, how nuch
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is your risk increased in --

MR. ANDREYCHEK: The Surry event was whi ch
event? Pl ease refresh ny nenory.

MR. DI NGLER: The erosi on/ corrosi on may be
only on your feed or your steamline, main steamli ne.
And that will be slightly different than using 87-11,
because | think that's your class 1 piping that --

MR. ANDREYCHEK: Yes. Well --

MR. BRYAN: This is Bob Bryan again. This
piping is not subject to erosion and corrosion.
That's typically in the --

MEMBER FORD: | know. | recognize that.

MR. BRYAN. And for that matter, |'mnot
aware of any in the main steam |ine piping inside
contai nment that has erosion/corrosion issues. You
m ght have a fatigue issue at steam-- at feedwater
nozzl es.

MEMBER FORD: | was thinking off the cuff.

MR. BRYAN. Right. | understand, but I --

MEMBER FORD: Just | ooking at what risk
are you -- by just confining yourself to --

MR. BRYAN:. This basically is building on
what we have | earned the four years that -- in primary
| oop piping, you're going to have your breaks

occurring at well locations, typically at term nal
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ends and high stress |ocations, where the analysis
tells you it did. And it has been built into the
regul ations that you don't need to go I|ook at
arbitrary internedi ate breaks. You just want to take
advant age of that based on what we've | earned.

MR.  ANDREYCHEK: Wll, and as Bob
mentioned, with regards to corrosion, if there isn't
any on the primary system piping --

MR. BRYAN. As for the Surry event, you
woul d pick up that break in this event with this --
the crack that they found with the hot | et nozzle. So
t hat woul d be one of the terminal ends that we'd be
| ooki ng at here.

MR. DINGLER. But i think you are also
tal ki ng about the Surry steamline break, too, which
| think you were --

MR. BRYAN: Let nme correct that. That's
Sunmer, not Surry. The Surry event was --

MEMBER FORD: Sunmer was the nozzle.

MR. BRYAN: -- bal ance of plant.

MR. ANDREYCHEK: Quite frankly, if it's
not in the balance of pl ant, it's beyond
consideration. W' re only | ooking at breaks inside
t he cam because those are the only ones that get us

into recircul ati on
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MEMBER FORD: All I'"m asking is: di d

someone go through the "what if" analysis? And you
did. Surmmer, of course, had a |l arge boron stal actite,
whi ch woul d have becone debri s.

MR.  ANDREYCHEK: ['"m sorry. Say t hat
agai n.

MEMBER FORD: Sunmer had a | arge boron
stal actite hanging fromits crack, and presunabl y t hat
woul d have becone boric acid. That woul d have becone
debris in the event of a break.

MR. ANDREYCHEK: In the event of a break?

MEMBER FORD:  Yes. | mean, that stuff
woul d have presumably shattered and becone debris.

MR. ANDREYCHEK: And al so possi bly m ght
have gone back in the solution with warmwater and - -

MEMBER FORD: Right. Then you get all
ki nds of chem cal effects, which we don't know about
yet.

MR ANDREYCHEK: W'l | tal k about chemi cal
effects tonorrow

MEMBER FORD: Ckay. All right.

MR. ANDREYCHEK: Boric acid --

VEMBER FORD: But since you nentioned
some, | was just going to say there was anot her piece

of debris there which isn't probably in your design
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docunment. It's a large boric acid stalactite.

MR. DI NGLER: Dr. Gaham you asked a
qguestion -- go back one slide.

MR, ANDREYCHEK: Sure.

MR. DINGLER: On the double guillotine --
we're assumng the double guillotine, where it's
required, like mainly in the surge |ine but not on
sonet hi ng where you don't have a double guillotine.
| just wanted to nake sure we understand that.

CHAI RVAN WALLI S:  Ckay.

MR. ANDREYCHEK: Any further questions on
this one, or comments on this slide?

MR, LETELLIER  Tin?

MR, ANDREYCHEK: Yes.

MR, LETELLIER:. This is Bruce Letellier
fromLos Al anps National Lab. You discussed this as
a refinenent. But it really looks nore like an
alternative, and 1l think that's theway it is outlined
inthe guidance in your flowchart, whereit's a risk-
i nfornmed option, because it cones to mnd that if a
baseline has already been performed, there is no
savings in effort.

Thisisreally an alternative approach, is
it not?

MR. ANDREYCHEK: It may be consi dered as
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an alternative, yes.

MR. BRYAN. Wth onecorrection. It isn't
a risk-inforned option. This is --

MR. ANDREYCHEK: Well, Bryan, TVA. Okay?

Sel ection of zones of influence. As you
mentioned earlier, we take a | ook at the insulation
material that is within the region we're | ooking at.
We use the destruction pressure, the nost weakest
material, to define an overall zone, at the discretion
of the plant. And they choose to use material-
speci fic zones of influence.

For exanpl e, they have reflective netallic
and Nukon insul ation. The zone of influence
associated with Nukon m ght be about 12 times the
break di ameter. The zone of influence for reflective
netal lic m ght be about one and a half tinmes the break
di anmet er

And at their discretion, they can use the
one and a hal f tinmes break dianeter for the reflective
netallic to reduce the amount of debris that m ght be
generated, and they would have to consider in their
evaluationto maintainthe 12 ti nes the break di anet er
for the Nukon insul ation.

Simlarly, if they had somet hi ng t hat was

even | ess robust than Nukon, they would retain that

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

108

particul ar zone of influence. I1t's a way of reducing
the total ampbunt of debris that they need -- that a
pl ant woul d need to | ook at.

MEMBER RANSOM  There is a database for
t hat based on experinents?

MR. ANDREYCHEK: There is a database for
destructi on pressures based on experinments, yes. And
alot of it isdrawm fromthe air jet testing that was
done for the boilers. That's correct, sir.

CHAl RMAN WALLIS: Air jets don't behave
quite the same as two-phase steamjets?

MR. ANDREYCHEK: That is true. They do
not behave quite exactly the same. In fact, the zone
of influence associated with a steamjet tends to be
alittle larger than that for a two-phase jet.

CHAl RMAN WALLI S: And for an air jet
simlarly, is that right?

MR ANDREYCHEK: l'm sorry. Say that
agai n.

CHAI RMAN WALLI S: | said air -- you
nmentioned air jets.

MR, ANDREYCHEK: Yes.

CHAl RMVAN WALLIS: So is the air jet zone
of influence bigger or nore directed?

MR.  ANDREYCHEK: I don't have a good
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answer for you. | can get that for you, though.

CHAIl RVAN WALLIS: Well, you said it was
based on air jet. That's why | asked.

MR. ANDREYCHEK: That's correct. 1 would
have to get that information specifically, but I
believe it is larger. But | don't have the
conpari sons to show you

Again, we're taking a |look at jets from
t he doubl e- ended gui | | oti ne break assunmed to be freely
standing as we did previously, so we're |ooking at
still calculating a considerably large zone of
i nfluence, even though it may be somewhat reduced,
taking into account the material robustness or
strengt h.

And, again, we can still get sonetines
beyond 10 ti mes t he break di aneter for jet i npi ngenent
consi derations, which we're | ooking at as part of the
current |icensing basis for NUREG CR-2913. Soneti nes
it won't be.

For exanple, and I'l| use the reflective
metallic insulation. That has a zone of influence of
about 1.5 tinmes the break diameter, whichis |ess than
10, but we're still |ooking at those |ess robust
materials and keeping their larger dianeter. And,

again, the debris generation now becones dependent
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upon the specific material properties.

MEMBER RANSOM |'m wondering, is there
any dependence on the size of the pipes that you're
i mpi ngi ng on? Because generally the stainless steel
or alumnum or whatever it is, for containing the
insulation is probably a constant thickness. I t
doesn't depend on pipe dianeter. You know, it's nore
based on just being able to fabricate it.

| don't know what the thickness actually
is, but certainly it's going to be nore likely to be
torn apart on alarge pipethanit is on a snmall pipe,
because of that.

MR. ANDREYCHEK: That's true. One would
expect that to be the case, yes.

MEMBER RANSOM  Are t hose kind of effects
taken into account?

MR.  ANDREYCHEK: Actually, we're not
taking that into account. W're taking a volune -- a
representative volunme that we feel is -- rather than
trying to track where jets would go, we're saying
we're taking the vol une. Everything within that
vol unme, regardless of the pipe size, is going to
beconme debris. And we | ook at the data we have and
say, "Wat's the distribution of debris sizes, given

that it's within the volume? How nuch is going to be
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transported?"

MEMBER RANSOM Wel |, the vol ume sounds a
little small, actually, compared to supersonic jets,
whi ch don't decay all that rapidly.

MR. ANDREYCHEK: Alittle small. In what
regard?

MEMBER RANSOM  Ten pipe dianeters is a
relatively small distance than a supersonic jet.

MR. ANDREYCHEK: |f you're | ooking at a --
inaprimary system prinmary systempiping, say it's
30 inches in dianeter.

MEMBER RANSOM  Ri ght.

MR. ANDREYCHEK: So the sphereis 10 tines
30 inches in --

MEMBER RANSOM  Ten neters downstream

MR. ANDREYCHEK: -- on radi us. So you
start | ooking at -- you're actually |ooking at 20.

MEMBER RANSOM  Sphere.

MR. ANDREYCHEK: Yes, 20. That covers a
pretty good portion of contai nnent. You're taking out
a very large portion of the containnent. So |'mnot
sure --

MEMBER RANSOM Wl |, two conmments. It's
probably too large in dianeter. You know, a jet

doesn't diffuse that way under the kind of pressure
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i ssues you're tal king about. But on the other hand,
it extends for a lot greater distance axially. So |
don't know. They may be conpensati ng.

MR. ANDREYCHEK: We believe that they are.
And, again, we chose the approach that was very
simlar to what was used in the BAR resol ution i ssue,
whi ch used spherical suns to --

CHAI RMVAN WALLI S: | think what happens
here is your pressure ratio is hunobngous. You are
going from2, 000 psi down to nore or | ess at nospheric.
And it's not as if it's just a supersonic jet. |It's
a very underexpanded jet, and it tends to open up.

MR. ANDREYCHEK: Ri ght.

MEMBER RANSOM Wl |, that angle can be
pr edi ct ed.

CHAl RVAN WALLIS: Right. It can be. It
tends to open up to --

MEMBER RANSOM  Well, it --

CHAI RVAN WALLIS: And it al so occurs at a
| ower pressureratio. So it spreads out nore, just by
this huge pressure ratio.

MR. ANDREYCHEK: Ri ght.

CHAI RVAN WALLI S: But, again, this has to
be thoroughly based on technical analysis.

MEMBER RANSOM Well, it's a very nulti-
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di mensi onal phenonena. Even though it does spread out
initially, it also curves back

MR ANDREYCHEK: That's correct. And
you're right, it is nultidinensional. And we have --
because we were trying to give the plant somnething
that they can use as a basis for doing it. W' ve
t aken an approxi mati on approach that gives us a --
what we consi der to be a reasonably | arge vol une, and
we' ve applied that volume to -- rather than | ook at
directed jets, which, by the way, happens to be the
very next refinenent that plants, if they choose to,
can | ook at refinenents.

kay. So we are --

MEMBER RANSOM  There is evidence that
t hese things have been |ooked at and nore or |ess
assessed that this nodel, then, is conservative?

MR. ANDREYCHEK: We have | ooked at it from
t he standpoi nt of what nmakes sense, and we have -- we
believe it is a reasonabl e approach that gives us a
very conservative approach. Now, | don't have data I
can pull out and show you right now. It does provide
for a very | arge volunme, even the expanding -- as you
noted, it flares out, and then it comes back again.

MEMBER RANSOM 1t' s | i ke NASA peopl e have

a lot of data on this kind of thing, because they're
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very concerned with inpingenment of rocket engines,
even, you know, in very |ow pressure situations, as
well as high pressure. And, you know, they are
general |y concerned with heat transfer because of the
tenperature of their jet, which you're not so
concerned with here. It's a different problem

MR. ANDREYCHEK: That's correct.

MEMBER RANSOM You'd like to see a
dat abase |i ke that that coul d be used to verify that,
i ndeed, this is a reasonabl e approach.

MR. ANDREYCHEK: That's a fair commrent.
W' |l take it under advisenent.

Any ot her comrents?

CHAI RVAN WALLI S: Well, | guess the
concernis that if you look at the jets frompictures
of, say, the space shuttle, you see this sharp
di anonds and all of that. And the jet goes an aw ul
| ong way sort of straight behind the exhaust pipe. It
doesn't spread out as a cone, SO -- as a sphere.

So, again, this has to be suitably handl ed
technically, and not just talked about. And we're
going to look for the evidence that it is being
properly handl ed technically | guess, or the staff is,
when this report is reviewed.

MR, ANDREYCHEK: Ckay.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

115
MEMBER RANSOM Wl |, then, | think two-

phase actually conplicates it even further, because
t he conpressible part of the phase does expand that
way. But the liquid primarily is going to flow al ong
the axis. That's where the higher density materi al
is, and one nore likely to do damage.

CHAl RVAN WALLI'S:  Again, we want to | ook
at the technical evidence behind your analysis.

MR, ANDREYCHEK: Ckay. Any ot her
comrent s?

VEMBER FORD: Vell, | wuld like to
followmup on that remark. Wat is expected of us today
when we're not seeing all the data in front of us?

MR. CARUSO You're not here to eval uate
the NEI nethodol ogy, because that hasn't been
eval uated by the staff yet.

MEMBER FORD: COkay. So we're just being

given a --
MR CARUSO This is an introduction --
MEMBER FORD: -- an approach
MR. CARUSO -- an introduction to their
appr oach.

MEMBER FORD: Ckay.
CHAI RVAN WALLIS:  Well, | think what's

expected fromus is to give sone indications of the
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kind of things we're going to | ook for.

MR. ANDREYCHEK: Okay. Feedback

MEMBER FORD: So is what we're giving to
you now in terms of feedback useful?

MR. ANDREYCHEK: | think it is, yes. I
appreciate the insights and the concerns that are
expr essed.

Okay. The next refinenent withregardsto
zone of influence is to look at a directed jet.
Again, we're |ooking at an approach very simlar to
what i s described in NUREG CR-2913. And we're | ooki ng
at the jet expansion as it goes down, and how far do
you need t o go dependent upon the materi al robustness.

Again, it yields a fairly large target-
based region for debris generation of a specific
material. And we assune that the jets formfromboth
ends of the doubl e-ended guillotine break, but they
expand freely and don't interfere with one another.
So you get the maxi numeffect of the jet opening up,
the pipe breaks, it expands open this way w thout
interference fromthe jet expandinginthis direction.

And, again, it looks like you can be
beyond the 10 tines break dianmeter that was used in
NUREG CR- 2913, based on the specific material

properties of the insulation. You are talking about
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mat erial properties specific to debris generation.

Any comment regardi ng the use of ANSI/ ANS
58.2-1988 is still taken.

Debris evaluation -- we're taking
advantage of the tabular -- the material debris
characteristics that are provided i n NUREG CR- 6808,
which |ooks at different debris characteristics,
different distributions, debris sizes, and other
i ndustry data where avail abl e.

We've been able to collect sone
i nformati on fromsone vendors of insulationthat we're
adding to the database to refine the two sizes fits
all shoes -- the four by four and smaller and
somet hing greater than four by four. And that's
provi ded as a way of |ooking at transportability of
debris, which feeds into the next -- the transport
items, which we'll talk about in just a nonent.

Wthregards tolatent debris, thereis no
general or analytical refinement that is offered by a
specific environment, such as procedures. They
justify changes to | atent debris source termover what
we calculate as a rough estimte. It has sone
el ements of conservati smand sone el ements of realism
in the baseline nethodol ogy.

| f you've got some very specific plant
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information, and you want to use it, you want to
incorporate it, please go ahead and do it.

And, again, we don't consider this
necessarily a major contributor to the overall head
| oss that has resulted. But we are accounting for it,
we are -- we do want to consider it in al
evaluations. It should be addressed.

MEMBER FORD: When you say "should be
addressed, " need it be addressed? Is it a question of
nice to know or nmust know? |Is it a driving factor?
This is what |'"'m-- I"mtrying to give advice to you.
Frommy perspective, |'mhaving a problemfindi ng out
what's inportant and what's not inportant.

MR.  ANDREYCHEK: Qur et hodol ogy says
incorporate it, make it a part of your eval uation
Experience to date has denonstrated that we haven't
found it to be a major driver in the evaluations in
pl ants that have | ooked at it so far. But account for
it, because it may be inportant to your specific
application. It is part of what we ask plants to do.

MR. PIETRANCELO It neans do it, and the
staff is going to approve it in an SER wi th whatever
exceptions. |If youdon't doit, then you have to take
exception to it and justify it back to the NRC

MEMBER RANSOM Thi s i ncludes things |ike
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the different types of insulationthat are utilizedin
different plants?

MR. ANDREYCHEK: That goes back to the
debris generation aspect of it. That goes back to
when you're eval uating debris source terns --

MEMBER RANSOM You're talking about
| atent debris.

MR. ANDREYCHEK: Yes, sir. Wat's inside
the cam just nornmally because people wal k around
inside. Do you have it open during an outage? And
you do get sone dust being blown in. For exanple --

MEMBER RANSOM  What ' s pai nted and what's
not painted, that kind of thing.

MR. ANDREYCHEK: That's correct. That's

correct.

Okay. Next question? Go on?

CHAI RVAN WALLI'S:  Move on.

MR. ANDREYCHEK: COkay. Debris transport.
Two refinement options are identified -- a nodal

network, which is based on open channel flow
techniques. Basically, we're |ooking at bulk flow,
what can get carried. It uses bulk flowvelocities to
calculate -- or evaluate debris transport.

CHAI RVAN WALLI S: Now, these open flow

channel s, these are based on a sort of quasi-steady
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flow that --

MR. ANDREYCHEK: That's correct.

CHAIl RVAN WALLIS: Wereas if you watch
what happens to | eaves after a major storm is there
a buildup in place? And then they wash away, and then
they build up again, and pools form and then they
drain. It's a very non-steady sort of thing.

MR. ANDREYCHEK: Ckay. |'mjust wondering
how wel | a steady fl ownodel s that. When you get a --
throw a | eaf down, but then it breaks away, and then
there's a lot of flow, and then it builds up again.
| just don't know. |'m just wondering how well you
can nodel what really happens.

MR. ANDREYCHEK: Material glonerates and
then it --

CHAI RVAN WALLIS: It glonmerates and then
it washes away, and then it glonerates and breaks
and --

MR. ANDREYCHEK: That question | think is
appl i cabl e, regardl ess of whet her you' re tal ki ng about
an open channel fl owcal cul ati on or a CFD cal cul ati on.

CHAI RVAN WALLI'S: |"mjust wonderi ng how
wel | these open channel flow experinments nodel what
really happens in a debris -- you know, in a simlar

situation. That's all.
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MR. ANDREYCHEK: Well, | would suggest

that that is -- that question is applicable to any
anal ytical techni que where you' re | ooking at a | oss of
di stribution.

CHAI RVAN WALLIS: You'regoingtosayit's
conservative, and all of that? Wat's the basis if
you don't know what really happened?

MR. ANDREYCHEK: Vell, what we're
suggesting with the open channel flow and with the
conput ati onal fluiddynanm csis we'relookingat, what
can actually nove? \Were can it nove? And wth
regards to bulk fluidvelocities, thereis datathat's
avai l abl e that dates back to the early '50s that says
if you have a velocity that's running in the
hori zontal direction, it's about seven tinmes what the
settling velocity is, you'll keep the debris in
suspension. |It's based on coal slurry data.

And that's one of the ways that we woul d
ook at, wll debris stay, or wll it actually
transport? Wth regards to building up of debris in

clunps as it were, the different |ocations, you're

right, that's a very interesting question. | don't
know how to do that. [1'll be very honest with you.
And the way that | would treat it

conservatively istoseethat it doesn't buildup. It
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either noves or it doesn't nove. |If it doesn't nove,
it's out of the equation. | don't need to consider
it. If it nmoves, it's going to nove towards the sunp,
and | need to |look at what the | ocal velocities are
al ong the path.

And if | | ose enough -- if the path opens
up so that | lose the velocity to keep it in
suspension, can | actually get it to settle to the
fl oor before it goes back i nto anot her narrow channel
and the velocity picks up again?

That's the type of an evaluation that |
would | ook at and | would do. That's my thought
process today. I would do the sanme type of an
eval uati on | ooking for conputational fluid dynam cs.

CHAl RMVAN WALLIS: Do we have any sort of
integral tests where sort of the whole thing is being
| ooked at in sone sort of sem -realistic way where you
actually |l ook at the transi ent phenonena of the four
by four things, whether they go, and do they build up
in one place and then wash out again, and all that
stuff? | mean, is there any kind of -- | nean, this
isall theory, it seens to nme, based onlittle pieces.

Now, i s there any kind of synthesis of it
in terms of a large experinent that 1is being

per f or med?
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MR ANDREYCHEK: Okay. There has been

some experinmental evidence that has been performnmed by
Los Al anps at the University of New Mexi co where they
did |l ook at a tank, because | believe at one tine it
was about a tenth the size of afull-size containnent.

Bruce, is that correct?

MR LETELLIER  Yes.

MR. ANDREYCHEK: GOkay. And they did | ook
at a variety of different types of flow patterns,
putting the debris in different | ocations and seeing
what happens to it. So there is sone data that --

CHAI RVAN WALLIS: So all of this is taken
into account in evaluating your nethods.

MR, ANDREYCHEK: Yes.

CHAI RVAN WALLI S: Okay. We'll look at it,
t hen, and --

MEMBER  RANSOM And it would Dbe
interesting to see those experinents, because it woul d
be interesting to know if some of the internal
geonetry and pipe nmaze and that kind of thing were
si mul at ed.

MR. BARKSDALE: None of us stuff is -- you
actually had a presentation on that material about a
year and a half ago. | guess we could get the slides

back and --
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MEMBER RANSOM | recall seeing sone jet

i mpi ngenment experinents.

CHAI RVAN WALLI'S: W al so had sone CFD
some nodel i ng of that tank

MR. ANDREYCHEK: That's correct.

CHAl RVAN WALLI'S: | remenber that.

MR. ANDREYCHEK: That's correct. But in
ternms of the jet inpingenent, | don't knowthat - and
correct me if I'"mwong, Bruce -- UNMdid not do jet
i mpi ngenent testing. They did | ook at -- they got the
pool buil dup, where does it go. | believe they even
| ooked at pool buildup at sone point in some manner,
and that is --

CHAI RVAN WALLI S:  So, anyway, the point is
the realismof your analysis is not just based on the
sort of conceptual nodel here. I1t's based on relating
this to sonme real experinents and checking out if it
wor Kks.

MR, ANDREYCHEK: Yes.

CHAIl RVAN WALLI S: Okay. W'regoingto --
sonmeone i s going to check that out. And ACRS doesn't
do all of the work, but presumably soneone is goingto
check that out.

MR. ANDREYCHEK: kay. Good.

MEMBER KRESS: Help nme out alittle bit.
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On this typical blowdown for pipe break, it takes
about, what, 20 m nutes?

MR. ANDREYCHEK: Bl owdown? Actual ly,
until you get to the point where you're refilling the
reactors, approximtely 40 seconds until you start to
recover the core, blowdown for a | arge break LOCA.

MEMBER KRESS: So that's when you're
getting the high velocities and the stuff spreading
around in contai nnent ?

MR, ANDREYCHEK: That's the initial
di stribution. Yes.

MEMBER  KRESS: Then, when vyou're
transporting the stuff to the sunp, that part is over
W t h.

MR. ANDREYCHEK: That's correct.

MEMBER KRESS: And you've just got the
i nduced flow due to the sunp suction?

MR. ANDREYCHEK: No, not at all. Let ne
explain the process. Initially, during the initia
bl owndown for |arge break LOCAs, approximately 40
seconds you elimnate the inventory of the primary
system along with the accunul ators that are dunped
in. And that is all bypass flow. That is thrown out
t he break. Ckay?

Once you' ve depressuri zed the system and
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the ECCS aligns to the system you beginto fill the
reactor vessel. What you get --

MEMBER KRESS: It's bl ow ng steam out.

MR. ANDREYCHEK: Well, it depends on the
break, if it's a hot leg or a cold | eg break. Okay?
If you have a cold leg break, once you fill the
downconer, whatever excess fl owyou have drops out the
cold leg break. And you fill the core based on the
gravity head associated with what's in the downconer.

If you have a hot |eg break, then you
build up water in the primary system piping in the
col d | egs and perhaps up i nto t he steamgener at or such
that you're driving all of the water that you punped
in through the core and out through the upper plenum
and out the break in the hot |eg.

MEMBER KRESS: But these are relatively
low flow velocities, right?

MR. ANDREYCHEK: Not necessarily. Okay?
| f you've got two trains of RHR punps that have been
realigned to certain ECCS punps, you are | ooking at
approxi mately 9,000 -- as nuch as 9,000 gpm So while
they are not the sane as your full flow reactor
cool ant punps, they are not, you know, just small
little tap water dribbling. It is sonme pretty good

fl ow.
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MEMBER RANSOM  And t hose fl ows are com ng

fromthe sunp?

MR. DINGLER The flows at your sunps are
maybe | ess than one feet per second, .5, dependi ng on
your sunp screen. | think that's your question. Yes,
it's closed there. There may be higher flows if you
go t hrough the conpartnent, and the bioshields or the
openi ngs may have higher flows. And | think that's
what - -

MEMBER KRESS: | was trying to address Dr.
Wal lis' question about the clunping and the debris
thing. | don't think you have the velocities to do
t hat .

MR.  ANDREYCHEK: | don't think you do
goi ng around overall .

MEMBER KRESS: Yes. |'Ill |et you address
t hat issue.

MR.  ANDREYCHEK: Ckay. Now, there is
other flows that you have. W tal ked about debris
being brought up onto the upper regions of
contai nnent. And contai nment spray will tend to wash
sone of that. And, again, containnment spray punps
have about the same capacity as your ECCS punps, and
about 70 percent of containnent spray |ands on the

operating deck, the upper flow.
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So you're going to get 70 percent of
9,000 gpmthat's landing on the floor, and you wl|
tend t o nove what ever i nsul ation, particularlyifit's
fi ber, around on the operating deck. But you also
have curves typically around the refueling water
storage -- or the refueling canal where water woul d
tend to drain to or down steps. There tends to be
gr adi ng.

There are sone open steps that you m ght
have, but typically the water velocities are nuch
| ower because you only get about 70 percent of the
flow and you're talking maybe half an inch or a
quarter of an inch of water on the operating deck,
even at contai nnent spray flow rates.

CHAl RVAN WALLIS: Well, let nme say, you
have a viol ent thunderstorm and you take all of the
| eaves off the trees, and then it rains for a |long
time afterwards. That's the contai nment spray and al |
of that stuff.

MR, ANDREYCHEK: Yes.

CHAl RVAN WALLI'S:  And what concerned ne
was that in the original violence you throw out this
stuff, and you make sort of piles and dans here and
t here.

MR, ANDREYCHEK: Ckay.
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CHAl RMAN WALLIS: Andthenit rains and it

makes pool s behi nd t hese dans, and sonetine | ater the
dans break. | nean, it's not clear to nme that your
steady fl ow anal ysis of events is going to duplicate
that sort of thing. That was | think the gist of ny
guesti on.

MR.  ANDREYCHEK: Ckay. That's a fair
question. But in the long term |'m not sure that
that really matters, because what we're | ooking at is
not what happens in the half an hour or an hour or two
hours, but what happens long term and do we get
enough debris to the sunp before it actually bl ocks.
So the transient behavior |'m not sure is that
i mportant.

CHAl RVAN WALLI S:  But anyway, you guys are
going to be right on top of that when we ask you the
guestion in August.

(Laughter.)

MR. ANDREYCHEK: | guess |'ve been put on
notice, haven't 17?2

(Laughter.)

Ref i nenent of head | osses, as nmenti oned by
Mo in his presentation -- NUREG CR-6224 is the head
| oss correlation of choice that we are using, and we

use it for evaluation of thin bed effects. W' re not
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of fering any refinenents for those. However, we are
of fering additional information, background on the
devel opnent of the head | oss correl ations in general
for the use of just understanding what it is we're
trying to do, a summary of head | oss tests.

Here i s t he dat abase. Alternate head | oss
correl ations, and the two that we now have nenti oned
are an all-hybrid plant, all RM plant, because those
arealittledifferent informfromNUREG CR- 6224, and
a di scussion of possible analytical refinements that
people may choose to use if their plant-specific
conditions warrant it.

And al so, there's a discussion on what
head | oss correl ati ons shoul d be | ooked -- you shoul d
| ook for head | oss correl ations for alternate strainer
desi gns, alternate sunp screen designs. That's what
we have.

VEMBER RANSOM | wanted to ask you a
guestion on the previous slide. You had CFD, and
was just wondering if you' re using that exclusively
for the flowin a contai nment, the water drai nback, or
do you use it also to nodel the jet --

MR. ANDREYCHEK: We're not using it to
nodel thejets. It'sstrictly for water distribution,

wat er fl ow, about the base of the containnent.
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Two- phase jets -- nodel i ng and
conput ati onal fluiddynam cs, very, very chall engi ng,
even today.

In sunmary, we have a set of analytica
refinenments to the baseline methodol ogy. W treat
themas anal ysis options. The anal ytical refinenments
provide for a nore realistic, but we believe stil
conservative, evaluation of post-accident sunp
performance. And there's a standing option that we
provide for to use plant- or vendor-specific data if
it's avail abl e and applicabl e.

There is better data than what we have
avail able to us in the guidance. And if the plant has
access toit and wishes to use it, please go ahead and
use it. We certainly have done our best at putting
everything we know of into the docunent, but there
m ght be information out there that we're unaware of.

CHAI RMVAN WALLIS: Isthis nostly fl owover
|arge flat surfaces? O is it cascading down as it
cones down from conpartnent to conpartnent? O are
t her e channel s t hrough which this stuff tends to fl ow?

MR.  ANDREYCHEK: After the contai nnment
spray is secured, four to six hours into the
transient, it is primarily flow over the contai nment

floor that issues fromthe break | ocati on where the
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ECCS flow is com ng out of the break. So it becones
over -- an over --

CHAI RMVAN WALLIS: So it spreads out over
a |l arge area.

MR ANDREYCHEK: That's correct, sir.

CHAI RVAN WALLIS: Because everywhere in
channel s there's a -- rivers with trees in them nake
| ogj anms and - -

MR. ANDREYCHEK: That's correct.

CHAl RVAN WALLI'S:  -- rivers with ice in
t hem make ice dans.

MR. ANDREYCHEK: That's correct.

CHAI RVAN WALLI' S: They bui |l d up, and then
they go. And the transients associ ated with those are
very different fromwhat you' d assune if you assune
uniformflow of ice down the river. That's why |'m
aski ng these kind of questions. | don't know whet her
what happens in a containnent is anything like that.
And maybe if it's large flat surfaces, these kinds of
t hi ngs don't happen.

But when you have channel s with debris in
them there tend to be transient phenonena build up
and di scharge of debris. But |I'mwondering if that's
likely to happen here or not.

There are drai n channel s, presunably, and
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things like that, which can clog and then free up?

MR. ANDREYCHEK: Well, the drain channels
typically are designed, fromthe plants that | have
seen, that they won't necessarily clog. They're six-
inch di ameter drains or |larger. Ckay? Andthey'rein
areas that are protected or guarded fromdirect debris
comng onto the drains. So there is that to protect
and allow for drainage from upper el evations.

And typically what we're | ooking at when
we talk about drainage from upper elevations is
cont ai nnent spray, and then there i s sonme condensati on
t hat occurs as a consequence |ong after the plant --
okay. |If you have the containment fan cool ers that
are runni ng post - acci dent, the contai nnent fan cool ers
are taking steamin that would result fromcooling of
the core and condensing it, and it condenses and it
drops down onto the operating deck and then flows
towards --

CHAI RVAN WALLI'S: Yes. Well, if this sunp
recycling -- presumably, it's recycling. It hasto go
t hrough the whol e cycle --

MR, ANDREYCHEK: Correct.

CHAl RVAN WALLI S:  -- and wash down and - -

MR. ANDREYCHEK: Well, the wash down --

again, if it comes out of the break, it's relatively
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cl ose, conparatively speaking, to the containnment
floor. Ckay? Andit's hitting the contai nment fl oor.
It's not cascading down nultiple steps. So it tends
to be operating -- after we can secure contai nnment
sprays, it tends to be on a single |evel.

CHAIl RMAN WALLIS: Only at one pl ace.

MR. ANDREYCHEK: That's correct. It's on
a single elevation, a single |level.

CHAl RVAN WALLI S:  Ckay. Have you caught
us up in time? | think you have.

MR. ANDREYCHEK: | was trying hard.

Thank you very nuch for your attention
and - -

CHAI RMAN WALLI S: Thank you very ruch.

MR. ANDREYCHEK: -- your questions.

CHAI RVAN WALLI' S: Does the commi tt ee have
any ot her questions at this tine?

(Pause.)

Go ahead.

MR BUTLER: Al right. Good nor ni ng.
" mJohn Butler. I'mwith NEl. And what I'll try to
address is the risk-informed option that we're trying
to have as an available option in the evaluation
net hodol ogy.

It would be our -- is currently Section 6
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of the evaluation nethodology. But as will becone
apparent in the presentation, we are not at a point
where we can say we have a final nethodol ogy that has
agreenent with the staff.

W have had discussions with the staff,
di fferent proposal s have been put forward, and what |
will spend ny tinme in this presentation is kind of
expl ai ning the different proposal s and poi nts of view
t hat have been expressed i n t hose neeti ngs and ki nd of
gi ve you a status where that stands.

As a general outline of the presentati on,
what 1'll do is first start off wth what our
objectives are with having a risk-informed option
available for licensees to utilize, talk alittle bit
-- or talk primarily about the proposals that have
been put forward by both industry and NRC, and the
di fferent aspects of those proposals, where we agree,
where we are not quite in a |level of agreenment yet,
and then tell you what the status is of that and where
we need to be in order to have this as an avail able
opti on.

CHAI RVAN WALLI S: Go back -- if you go
back to 50.46 as witten in the regulations, it
doesn't all owfor nuch conprom se. It sinply says if

your anal ytical techniques show that the ECCS won't
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wor k, you've got to fix it. That's essentially what
it says.

MR. PIETRANGELO. This isn't about --

CHAl RVAN WALLI'S:  There's no | atitude at
all.

MR. Pl ETRANGELO This is not -- this
presentation is not about that.

CHAl RVAN WALLI S: No, but it -- it doesn't
allow for anything like this.

MR Pl ETRANGELQO No. 't will -- 1"11
address that in the closing remarks.

CHAl RVAN WALLI S: You' Il address that?
Gkay. Thank you.

MR. BUTLER  Well, the question you're
rai sing i s whet her or not you need an exenptionto the
regul ation and --

CHAI RVAN WALLI S:  Yes, whet her or not this
path has any viability in the present rule.

MR. Pl ETRANGELO Yes, good question
We'l|l get to that.

MR. BUTLER: Well, our objectives --
hopefully, it is becomng alittle bit apparent, and
we can argue about the | evel of conservatismthat the
basel i ne and refi nenent opti ons mai ntain. But overall

| think hopefully there is agreenent, but there is a
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strong level of conservatism in a determnistic
appr oach.

VWhat we want to avoidis aresol ution that
is driven by an extrenely |l ow frequently event. W'd
like to focus our attention on events that have a
little bit higher risk significance. So with that in
mnd, we want to have an option where you can
incorporate risk insights in the resolution of the
i ssue.

In doing that, we'd like to define an
alternate break size. The current direction of the
50.46 rul emaking effort is to define that based on
break frequency, so we can take that as kind of our
lead. We may not have the sanme kind of advance of
that effort, so we'll have to take a little bit of
| ati tude in how we define that. But we can at |east
go in the same direction.

W acknow edge that we'll need to
denmonstrate a mtigation capability for breaks | arger
than alternate break size, and have sone neans to
assure that the -- that there is an acceptable risk
i mpact of whatever approach is utilized.

One of the driving factors in our risk-
i nfornmed di scussions with the staff is the schedul e

under which GSI-191 resolutionis currently foll ow ng.
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It's a very set schedule, and there is very little
ent ertai nment of anything that coul d potentially del ay
that schedule. And so that puts a |lot of pressure on
our reaching sone | evel of resol ution or agreenent on
t he approach fairly quickly.

And the last sub-bullet there s
recogni zi ng that and recogni zing the --

CHAl RVAN WALLI'S:  Well, why should it be
driven by schedul e rather than by sense? | nean, if
the right thing to do is sonmething or other, why
shoul d thi s be dri ven away fromconsi derati on by neans
of sonme arbitrary schedul e?

MR. Pl ETRANGELO Legitimate question. W
don't have an answer.

CHAI RVAN WALLI S:  Ckay.

MR. BUTLER Maybe that's a question that
shoul d be directed to --

(Laughter.)

This is not intended to be a pilot for
50. 47, because we -- because of the schedul e, because
of our need to have sonething in place to support the
current schedul e, i n advance of the 50.46 rul emaki ng.
|"msure there will be elements of this that they wll
-- thetwo efforts will share. And if we can be cl ose

to that effort --
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CHAI RVAN WALLI S: Well, it could be

absurd. | nean, it could be that you guys do all of
this anal ysis and then you're forced to put in bigger
screens, and then two weeks |ater comes out sone
change to 50.46 which, if it had been inplenented,
woul d have made the whol e thing unnecessary.

MR. PIETRANGELO  Part of the rationale
for putting this risk-inforned approachinisto avoid
what you just said, to have themat |east be targeted
in the same direction.

MR, BUTLER: The tineline or the past

timeline -- not the future tineline -- on March 4th,
we -- | think it was the first witten expression of
willingness on the staff's part to entertain a risk-

i nfornmed resol ution option for GSI-191. W have been
-- the industry has been trying to introduce risk as
an elenment of the resolution option for a nunber of
years, and primarily with applying LBB and fraction
mechanics in ternms of the -- howdebris generationis
cal cul at ed.

But March 4th, we started t he di scussi on.
Qur first public neeting of this was not wuntil
May 24th -- on May 25th. At that nmeeting there was an
NRC proposal or their thoughts on the direction we

shoul d take. At the sane time, industry provided its
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own thoughts on the direction this should take.

CHAl RVAN WALLI S: Is that the onewth the
green and purple areas and the --

MR BUTLER:  Yes. Yes.

CHAI RVAN WALLI S:  Ckay.

MR BUTLER  And then, |ast week we mnet
again to discuss the proposals, and |I think we are
hopefully going to continue those discussions on an
accel erated basis. So, again, this is -- what |I'm
presenting to you today is kind of a status of where
t hose di scussions are.

Ther e are four general conponents torisk-
i nformed resol ution. So | think there is general
agreenent on these conponents. There will be an
identification of an alternate break size that will be
used to identify bel ow which what you use for your
desi gn basis anal ysis, above which what you use for
denmonstrating mtigation capability, and for any ki nd
of risk cal cul ati on.

CHAl RVAN WALLI'S:  And then, of course,
there's the question of how -- how nuch mtigative
capability do you have to denonstrate? It's really a
great deal. Then you're al nost back to --

MR BUTLER That's correct.

CHAl RMAN WALLI S: -- full break size
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anyway.

MR BUTLER That's correct.

CHAl RVAN WALLI'S: So there's a lot to be
done to discuss what's an acceptable mtigative
capability.

MR. BUTLER And one of the difficulties
we're faced with hereis it's alot easier to define
what is conservative, and it's sonetines very
difficult to -- to identify what is realistic.

So we're faced with a situation where we
can't clearly define in all aspects of the eval uation
what a realistic nodeling of the phenonena shoul d be.
So we're forced to maintain a nunber of conservative
treatments from the design basis analysis in the
mtigation capability area and just nake that
realistic in certain areas.

MEMBER KRESS: Do you feel |ocked into
this ABS? The reason | ask this questionis | presune
that's the 50.46 ABS that we'll end up with. That's
still in design basis specs. And if you're actually
| ooki ng for a good risk-informed, you m ght not want
that to be your alternate size to | ook at. You m ght
want to |l ook at the frequencies again.

And for any break frequency |ess than

10°°, or greater than -- any break frequency greater
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than 10°°, that's what you'll consider. And that may
be considerably smaller than this ABS they cone up
with, becauseit's -- that ABSis still supposed to be
a desi gn basi s space, and it shoul d be conservative to
some extent.

MR. PI ETRANGELO It is actually not -- we
are actual ly not proposing to change t he desi gn basis
in the risk-informed approach

MEMBER KRESS: | don't nean for you to do
t hat .

MR. Pl ETRANGELO. Ri ght.

MEMBER KRESS: But | want you to not |et
the design basis dictate what you do in the risk-
informed space. | don't want it to go the other way.

MR. Pl ETRANGELO. Ri ght.

MEMBER KRESS: Which is what | interpret
this as meani ng.

MR. PI ETRANGELO Let's wal k through --
we're going to get into the nunbers here shortly.

MEMBER KRESS: Ckay.

MR. BUTLER  The NRC has put forward a
proposal for the break size to utilize here, and |
think they, in aJune 17th neeting, actually referred
toit -- to the debris generation break size, | think

in part to differentiate that break size from the
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alternate break size that will eventually end up in
50. 46.

So use whatever term nology you want to
use, but in this presentation |I'mtalking about the
break size that would be utilized for GSI-191.

MEMBER KRESS: Okay. That nmay not
necessarily be the one that they use in 50.46.

MR BUTLER Right.

MR. PIETRANGELO Right. [It'Il be nore
conservative nost |ikely.

MEMBER KRESS: Wiy? You know, | would
presume we could make it | ess conservative, because
you're risk-inform ng space here, whereas you're in
desi gn basis space on the other.

MR, JOHNSON: This is M ke Johnson. Maybe
we tal k about it after the current presentation.

MEMBER KRESS: Ckay. Okay.

MR. BUTLER In the break size that the
NRC put forward, they identified that as an area
equi val ent to a doubl e-ended guillotine break of the
| argest attached piping to the RCS main |oop, and
defined it in such a way that that doubl e-ended break
area within the applied -- throughout the RCS, not
just to the attached --

CHAl RMAN WALLI S: Now, these are nuch
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smal | er pipes than the main piping, the RCS piping.

MR. BUTLER: The attached pi pi ng ranges - -
the surge lines range from12-inch to 16-inch.

CHAI RVAN WALLIS: Yes. But it's a lot
smal | er than whatever it is, the 40-sonething --

MR. BUTLER. It's in the hot |eg/coldleg
-- yes.

CHAl RVAN WALLI S: So t he zone of infl uence
now i s reduced very, very nuch

MR, BUTLER  Yes.

CHAl RVAN WALLI'S:  And the problemis in
magni t ude reduced consi derably by one stroke of a pen
and saying, "W won't consider this size pipe. W'll
go to this size pipe."

MR BUTLER Well, no, we actually --

CHAl RVAN WALLI'S: Wl |, that cones at the
bott om here?

MR Pl ETRANGELO.  Hang on.

CHAl RVAN WALLI'S:  But then that's the --
what do you do with these big pipes, then?

MR. BUTLER  Keep in mnd the different
conmponents. You're defining a break size, and that's
just a differentiating point for how you treat the
full spectrum of breaks. Breaks snmaller than that

break size you treat very determnistically, very
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conservative. Breaks |arger than that you treat on a
nore realistic basis. So you're still treating the
full spectrum

CHAI RVAN WALLI'S:  But if you don't know
how to do themrealistically, you' re forced to do it

conservatively. So this really --

MR. BUTLER: |'ll have to bring in the
term nology wused by our chairmn. | can be
conservative. | can't berealistic. But |I can naybe

berealistically conservative and bringin el enments of
realismto that |evel of conservatism

MR PIETRANGELO To the extent we can
def end that.

CHAl RVAN WALLI'S:  Well, this has to be
seen by what it really is, and nowit's not just by
terms of words. If you're doing an analysis andit's
conservative, we can see the analysis. W shall know
what's going on. It's hard for ne to tell what you
nmean by sonet hi ng whichis | ess conservative than very
conservative w thout seeing what it is.

MR. Pl ETRANGELO We'll give you some
exanpl es.

MR. BUTLER: Let ne continue on with break
size, so everybody understands what this break size

means interns of different pipes. Definethe area as
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the -- equivalent to the | arge attached pi pi ng. What
that would mean is that all of your auxiliary piping,
all of the attached piping to the RCS, would be part
of your design basis, because it woul d be smal |l er than
or equal to the break size. And you'd still take an
area equivalent to that throughout the nmain |oop
pi pi ng and - -

CHAl RVAN WALLI' S:  But you don't take the
full doubl e-ended guillotine break of a main pipe.

MR, BUTLER:  No.

CHAI RVAN WALLI'S:  So the NRC i s proposing
to change the 50.46 rule.

MR. BUTLER Well, again, 1'm just
defining a break size. How | treat it within the
determ ni stic node woul d not include that, but you'd
still ook at that |arger doubl e-ended break for your
mtigative capability anal ysis.

MEMBER KRESS: Sort of a defense-in-
depth --

MR BUTLER Right.

CHAl RVAN WALLI'S:  But we don't know what
the criteria are for adequate mtigative capability.

MR. PIETRANGELO He's going to get into
t hat .

MR BUTLER | did want to make -- since
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you're famliar with the recent --

CHAl RVAN WALLIS: Well, you're allowed to
use realistic inputs in 50.46 already, aren't you?

MR, BUTLER  Yes, correct.

CHAIl RVAN  WALLI S: So this isn't
revolutionary interns of using realistic approaches,
as long as you evaluate the uncertainties properly.
kay.

MR. BUTLER: The LOCA elicitation effort,
if you're famliar -- how many of you are famliar
with that, and the six categories that they | ooked at ?
| wanted to nake a tie between this break size and the
different categories of that effort, define the break
size by this criterion.

Al'l of the category 3 and 4 breaks woul d
be below the ultimate break size, and the mgjor
contributors to categories 5 and 6 would also be
included in this, the surge line, the RHR line, and
hot | eg breaks, at |east up to the alternative break
Si ze.

| mention those three because those were
the -- identify the elicitation effort as the ngjor
contributors to the category.

VWhat |'ve done here is taken the different

frequency estimation efforts throughout the years from
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1,400, to nost recently the LOCA elicitation effort,
charted themup here just to provide a backdrop for a
di scussion of the different proposals.

MEMBER KRESS: Now, the elicitation curve
you have there, is that their nmean?

MR. BUTLER: That is the nean, yes.

MEMBER  KRESS: But they have a
di stribution about that?

MR. BUTLER: There is a 95 val ue, yes.
don't have that charted up here.

MEMBER KRESS: | would be interested in
what -- where that falls.

MR BUTLER  Ckay.

MEMBER KRESS: Because ny earlier
statenent was that instead of your vertical |ine you
have there for ABS, | could | think possibly justify
going all the way down to three i nches, because that's
where your frequency is 10°. And if you equated the
frequency to the core damage frequency, w thout doi ng
all of the other stuff, then you already woul d have
Reg Guide 1.174.

MR BUTLER That's correct.

MEMBER KRESS: But | wanted to | ook at
sone of the uncertainties associated with that.

MR BUTLER Right.
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MEMBER KRESS: And that's why | was sayi ng

before don't get |ocked into --

MR. BUTLER: Okay. Well, what |'ve shown
here is where the alternate break size would fall on
that in terns of effective break di aneter. Depending
upon the | argest attached piping, that will change a
little bit. And what |'ve shown at the top is the
12-inch Schedul e 160 pi pe, a doubl e-ended effective
di aneter would fall up there, sonewhere around 14
i nches or 14, 16.

But generally, even for plants wth
smal l er surge lines, you'd tend to be limted by the
RHR suction line, which tends to be fairly I arge.

MEMBER KRESS: But if you believe this
elicitation curve there, you know -- we're not
t hi nki ng about defense-in-depth. But if you believe
that and use the 10°° you' ve al ready got yoursel f out
of the problem You' re down to three inches, and
you're not going to get much debris generated there.

MR. BUTLER  Again, the stuff has raised
the point that that effort is still underway. It's
still waiting to undergo peer review, so there is a
hesitancy to --

MEMBER KRESS: Ch, yes. | understand. |

understand. That's not a bl essed curve.
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MR BUTLER Right.

MEMBER KRESS: That's right.

MR. BUTLER So the determ nistic design
basi s anal ysis, an addi ti onal way of doing it woul d be
done for all break sizes | ess than the alternate break
size. And you'd want to denpnstrate sone mtigation
capability for all breaks | arger than that break size.

CHAl RVAN WALLI S: What are these two
t hi ngs where there's a -- there's a prelimnary nean
and then there's a -- the top one on the bottom It
has LOCA elicitation prelimnary mean, and then the
bottomsays NRCinterimLOCA elicitation. Wat's the
di fference between those two?

MR BUTLER  The bottom-- the NRC --

CHAIl RVAN  WALLI S: Is that sonething
earlier?

MR. BUTLER: This was sonething earlier.
This is the internal staff effort to test out the
elicitation effort.

CHAI RVAN WALLI S: Ckay. So what one
notices here is that none of the other previous
studi es went beyond six inches.

MR, BUTLER  Correct.

CHAI RVAN WALLI'S: So we've got one study

that's in the area of --
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MR BUTLER  Well, one thing | do point

out, and | probably don't have it charted --

CHAI RVAN WALLI'S: It's that one there.

MR, BUTLER: -- there was NUREG 1061,
whi ch was the --

CHAl RVAN WALLI S:  Ckay.

MR. BUTLER: | forget what the title was,
but --

CHAI RMVAN WALLI S: And the other thing
noticeable is that when you get above three inches
it's the nost recent study which predicts the | owest

frequenci es.

MEMBER KRESS: Now, NUREG 1150, the
nunbers are pretty high. Is that for purposes of
determ ning the |l oad on the containnent? | can't --

| don't know what el se they would want it for.

See, it mght have been for a different
pur pose, and t hey m ght have -- they m ght have chosen
a value that -- that mght have been realistically
conservative for a different purpose.

MR- HARRISON: This is Donnie Harrison
fromthe staff. NUREG 1150 i s t he PRAs t hat were done
on the five plants back in the '80s. So --

MEMBER KRESS: Yes. But they only needed

a break size to determ ne the | oad on contai nnent,
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right?

MR. HARRI SON: Wel |, they were al so doi ng
-- this is the large break LOCA frequency, so they
wer e doi ng the | arge break LOCA sequence to get a core
damage for these, too. So that fits into that part of
t he equati on.

MEMBER KRESS: It would be in that
equation, that's right.

MR HARRISON: So it fed that part of it
as wel | .

MEMBER KRESS: (kay. You're right.

MR. BUTLER Inthe mtigation capability
anal ysis, you're |ooking at basically |arge breaks
only, because you've already addressed the snaller
breaks, breaks smaller than the alternate break size,
as part of the traditional determ nistic nethod.

So you're looking at the |arge breaks.
And i n doing that anal ysis, since you're only | ooki ng
at denonstrating mtigation capability, you' re using
di fferent anal ysis assunptions, you' re all owed -- you
would be allowed to use nore nom nal conditions.
You' d be able to take credit for non-safety systens.
You' d be able to take credit for operator actions that
woul d, you know - -

CHAI RMAN WALLI S:  Presumabl y what you're
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supposed to do here is denonstrate a certain
probability of mtigation capability. And if you're
taking the nmean, then it's -- what's the --

MR. Pl ETRANGELO We're not doing that in
t hi s approach.

CHAl RVAN WALLI'S: But if you're taking --

MR. Pl ETRANCGELO W're not doing a
probabilistic --

CHAl RVAN WALLI'S: -- realistic, well, the
only way | know how to tell a difference between the
conservative and realistic is in a probabilistic way.
Conservative, youtake sone extrene thing. Realistic,
you say, well, we'll take the nom nal and the mnean
And then, the question is: well, what's now your
probability of success?

MR. PI ETRANGELO. And | think, as we w ||
show on the chart, from where that alternate break
size is selected, the break frequencies are | ess than
10°°. You're starting at such a lowinitiating event
frequency that you're already --

CHAI RVAN WALLIS: | think what you said
was -- |I'm trying to get the difference between
mtigation capability and the other one, the design
basi s conservative. Desi gn basis conservative --

you're going to say that -- make the worst possible
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assunptions, and we can still showit'll work, right?
For mtigation you have to say -- make sone ot her ki nd
of assunptions which then gives us a probability of it
wor ki ng. It's about the only way | know how to
under stand - -

MR. BUTLER | think what you're pointing
out is that there is -- you cannot define what your
criteria should be for mtigation capability in
i sol ati on. It's sonething you need to take into
consi der ati on.

CHAI RVAN  WALLI S: How good is the
mtigation going to be? Whether it's got a 90 percent
chance of success, or sonething, you' ve got to have
some neasure of that success.

MR. BUTLER  But it al so depends on how
you define your alternate break size. If they'retied
together, you can't define one without taking into
consi derati on howyou were going to performthe ot her.

MEMBER KRESS: When you talk about
mtigation, what do you have in m nd?

MR. BUTLER Well --

MEMBER KRESS: Guards around the pipe
or --

MR, BUTLER. No. Mtigation we're just

showi ng -- denonstrating a capability to address the
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event, if it were to occur. Now --

MEMBER KRESS: Address it how?

MR. Pl ETRANGELO The sanme way you do even
before --

MR. BUTLER: Howwe're going to address it
for this analysis is to apply effectively the sane
success criteria that is used for the design basis
anal ysis. Net positive suction head -- we'll just do
t hat cal cul ati on using nore realistic values in terns
of tenperatures and credit cont ai nnent back
pressure --

CHAI RVAN WALLI'S:  So what does this tell
you about the chance of success?

MEMBER KRESS: I wouldn't call that
mtigation. | would call it sonmething else. But, you
know, | think of mtigation, you re goingto goin and
do sonething to intervene. But that's okay.

MR. BUTLER: You woul d be all owed to take
credit for any mtigation capability in terns of
design features that you couldn't credit in your
design basis analysis, determnistic analysis. | f
it's, for exanple, non-safety system you would be
allowed to --

CHAI RVAN WALLI'S: So you're going to show

that it will probably work, in sonme vague ki nd of way?
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MR PI ETRANGELO.  No, no, no.

CHAl RVAN WALLI S: Wel |, | don't understand
t he difference.

MR. PIETRANGELO It's the sanme -- NPSH
required is the sane ultimate success criteria.

CHAI RVAN WALLI S:  But your inputs are now
nore realistic?

MR Pl ETRANGELO.  Correct.

CHAI RVAN WALLI S:  So what does t hat nean?
Does that mean they're in the 95th percentile of
i kelihood or 50th or what? | don't know what
real i stic means unl ess you gi ve ne sone assessnent of
uncertainties and probabilities. You know what |
nmean.

MR. PI ETRANGELO. He's got sone exanpl es
of what we're goingto dotodoit norerealistically
than what's in the determnistic -- fully
determ ni stic anal ysis.

For exanpl e, beyond t he alternative break
size, I'monly worried about very | arge break LOCAs.
| don't need any of ny high head ECCS punps at that
point. | really depend on one | ow head punp, so I'm
not going to worry about what the NPSH requires, or
the high head -- this event is the Iow head that is

making it --

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

157
MEMBER KRESS: And we can get away with a

| ot smal | er NPSH.

MR. Pl ETRANGELO  That's one exanpl e.

CHAI RVAN WALLI S: Wiy do you need any
mtigative capability at all if the probability is
10782

MR. Pl ETRANGELO. Because it's required.
We can tal k about core damage frequency -- because you
will mtigate an event.

CHAI RVAN WALLIS: Well, if that's all it
t al ks about, why do you need this determ ni stic design
basi s anal ysis? |If 50.46 only tal ks about m tigation,
why do you need the other one? What does 50.46 do,
really? What is it talking about? 1Is it talking
about determ nistic design basis anal ysis?

MR Pl ETRANGELO  Yes.

CHAI RMAN WALLIS: It is, isn't it?

MR Pl ETRANGELO  Yes.

CHAI RVAN WALLI S: So you're going to have
to change 50.46 in some way.

MR Pl ETRANGELO.  No.

MEMBER KRESS: That's going to be two
years down the road. This is two --

MR. PIETRANGELO. This is GSI-191.

MEMBER KRESS: | nean, it would be niceto
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have a different 50.46, but we can't count on it.

MR. PI ETRANGELO. That's correct.

CHAI RMVAN WALLI S: Vell, maybe it wll
beconme clearer. O nmaybe we're in a space where we
just, as technical people, are going to say we don't
under st and.

MR. Pl ETRANGELO  Keep goi ng, John.

MR. BUTLER Well, what we've done -- we
are not smart enough to define a realistic sunp
performance scenario in all aspects. So to sinplify
t he process we've -- the guidance directs the use of
the deterministic analysis that's described in
Sections 3 and 4 and 5 of t he gui dance net hodol ogy and
identifies just key areas where you can make it a
little bit norerealistic and get the bi ggest bang for
your buck in effect.

W're not trying to make the entire
evaluation realistic. So we're looking at primarily
how you define the break, the anmount of debris
generation that is created, and then the cal cul ation
of NPSH. Those are the two nain areas.

And break sizes -- we're |ooking at,
again, the full range fromthe alternate break sizeto
the full doubl e-ended break. W're tryingto be smart

on the break locations in that we -- we'll focus --
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already i nthe spectrumwe' re | ooki ng at we' re | ooki ng
at a low frequency. And then |looking at the
mtigation capability, we're focusingin for that | ow
frequency the nost likely | ocations.

MEMBER KRESS: Do you use CheckWrks for
t hat ?

MR. BUTLER: No, we're using the guidance
-- revi ew gui dance SRP 362 and maybe 3.1, which tells
you to | ook at the high stress fatigue |ocations.

MEMBER KRESS: Onh, yes.

MR, BUTLER: In effect, all you're --
you're not look at is the straight, unwel ded pipe
secti ons.

CHAl RVAN WALLI'S: So do | get this clear
-- that the staff is proposing that you denonstrate
its design basis analysis up to 16 inches? And you
are proposing you just denobnstrate a mtigation
capabi lity?

MR Pl ETRANGELO.  No.

CHAl RVAN WALLI S: Well, that's what it
says here. This is denonstration of mtigation --

MR. PIETRANGELO. Al thisis is --

CHAl RVAN WALLIS:  -- up to --

MR. Pl ETRANGELO. W use the very, very

conservati ve met hodol ogy up to the alternative break
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size. But you still have to denonstrate mtigation
capability even for those nore unlikely break
scenari os.

CHAI RMVAN WALLI S: But this says up to
full --

MR. PIETRANGELO. Up to the full --

CHAI RVAN WALLI'S: It doesn't say anything
about doubl e-ended guillotine break of a cold |eg.

MR BUTLER: Attached shouldn't be in
there. It should be the main | oop piping.

CHAI RVAN WALLI'S:  This is all piping.

MR Pl ETRANGELO  Yes.

MR BUTLER This is all piping.

CHAI RVAN WALLI'S: So this is a m stake,
this --

MEMBER KRESS: No wonder you were
conf used.

CHAI RMAN WALLI S: Ckay. No, | wasn't
confused. They were.

MR PI ETRANGELO W stand corrected.

CHAl RVAN WALLI'S: So this should read the
| ar gest RCS pi pi ng.

MR, BUTLER  Yes.

CHAI RVAN WALLIS: Ckay. Thank you.

MR. BUTLER: W are al so | ooki ng at break
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configuration. W're looking at a full -- double-
ended full displacenent break. But we allow the
physical realities of the specific breaks to be
brought to bear. If there are limtations on how
| arge that break can be, howw de -- you know, how far
t he pi pes can separate, in ternms of having any ki nd of
flow limtation device, pipe width restraints. | f
that limts the effective break area, we allow the
anal yst to take that into account.

Anal ysi s assunptions -- this is an area
where we don't have a l ot to change. |f soneone wants
to -- to go through the effort of redoing sone of
their driving conditions in terns of the break flow
using nore realistic -- you know, nom nal power,
nom nal decay heat, and nom nal tenperatures, to
cal cul ate the thermal hydraulic conditions, they can
do that. It's not likely to be sonmething that
everyone will take into -- take advant age of, because
it is a very costly analysis.

CHAl RMAN WALLIS: So you'd use the sane
zone of influence?

MR. BUTLER The sane process for
cal culating that for the effective break area that you
end up with.

CHAI RVAN WALLI S:  So your anal ysis of the
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jet would be the same?

MR. BUTLER  Yes. But you wouldn't be
allowed to take credit for non-safety equi pnent and
operator actions that you woul d expect --

CHAl RVAN VWALLI S: Ch, | think that's
under st andabl e. | don't yet see a change in the
approach to analyzing the physics of the debris
generati on and washdown.

MR, BUTLER: We're, for the nobst part,
mai nt ai ni ng the conservative --

CHAI RMVAN WALLI'S: So the key is this | ast
part?

MR. BUTLER That is one of the keys, yes.
The big key i s the next slide -- the success criteria.

Now, early di scussions of option 3, 50.46
changes, the denonstration mtigation capability is
not constrained to the sane success criteria that the
determ nistic analyses utilize. And the discussion
was primarily to maintain sone cooling capability for
t he core.

That is a very problematic criteria to
apply, sowe're conservatively applyi ng NPSH, t he sane
criteria that's applied for the determnistic
anal ysis. But what we're taking into account is a

little bit nore realismin that cal cul ati on
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We're only | ooking at the m ni num nunber
of injection punps that are needed to maintain core
cooling, that you denonstrate NPSH for that m ninum
nunber of punps, and that primarily one | ow head punp
-- instead of requiring that you denonstrate NPSH
mar gi n fromt he cont ai nnment spray punps, you need only
to denonstrate a capability for contai nnent cooling.
From a nunmber of plants that will be denonstrated
t hrough their safety grade fan cool ers.

In the cal cul ati on of NPSH, you woul d be
allowed to take credit for sone | evel of containnent
back pressure, use nore nom nal tenperatures, and we
need to bealittle bit nore specific in the guidance
of howthat it is to be cal culated. But you use nore
nom nal tenperatures and levels, and it's -- instead
of using runout flow, you would be allowed to use the
expected ECCS flow for the cal cul ati on of NPSH.

MEMBER KRESS: What if you turned off the
cont ai nment sprays?

MR. Pl ETRANGELO. It hel ps.

MEMBER KRESS: It helps a lot on --

MR Pl ETRANGELO.  Yes. Yes.

MEMBER KRESS: And you don't need those to
keep the contai nment fromfailing, do you?

MR. PI ETRANGELO. Not if you have safety
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grade --

MEMBER KRESS: Right.

MR. PI ETRANGELO. So that's that operator
action bullet up --

MEMBER KRESS: That' s a possi bl e operati on

action.

MR. Pl ETRANGELO.  Absol utely.

CHAl RVAN WALLI'S: And service water is
avai | abl e.

MR. BUTLER: W would credit operator
action to turn off a spray punp. | don't knowthat --

it would be hard to defend that you credit the punp
actually losing suction and failing. That would be a
little bit of a stretch.

CHAl RVAN WALLI S: When you credit your fan
cool ers, they're not safety equipnent, are they?

MR. PI ETRANGELO. Al ot of themare, sure.

CHAI RMAN WALLI S: They are? But they
service water, is that also a safety --

MR PI ETRANGELC O cooling water,
service water --

MR, ANDREYCHEK: O safety-rel ated service
wat er .

CHAl RVAN WALLI'S: So to summari ze, what |

understand is you' re not changi ng, then, any of this
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nodel i ng of the scenario, the debris generation and
washdown and accumnul ation. You're sinply saying that
now let's ook realistically at what can be done and
what the real effects are on NPSH, and so on.

MR. Pl ETRANGELC You basically take
everything you did before -- there's the baseline
nmet hodol ogy, all of those anal ytical refinenents that
we tal ked about before --

CHAI RVAN WALLIS: That's all still very
conservati ve.

VR. Pl ETRANGELO It's still very
conservative. You dothat stuff uptothe alternative
break size, and then beyond that alternative break
size up to double-ended guillotine break of the
| argest pipeinthe RCS. Al right? You still -- if
you t ake al |l of that and apply pretty nuch t he success
criteria that --

CHAI RVAN WALLIS: So you're still doing
t he sanme anal ysis --

MR PIETRANGELO That's correct.

CHAI RVAN WALLI S: -- but it's in the
gui dance that we tal ked about earlier.

MR PIETRANGELO That's correct.

CHAl RMVAN WALLI S: You' re changing the

success criteri a.
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MR PIETRANGELO That's correct.

CHAI RVAN WALLI S:  That's where t he change

MR. PI ETRANGELO. Pretty nmuch. Operator
actions also is a big part of it. But we took our
best shot on the anal ytical refinenents in Section 4.
Those carry over

MR. BUTLER: Nowwhat |'ve been di scussi ng
onthe mtigation capability is what we have proposed
to the staff in our two neetings. One of the points
that the staff has had a problemwi th is our all ow ng
for the break location to be dictated by the 362
gui dance in terns of only | ooking at the high stress,
hi gh fatigue |ocations.

The staff is -- would prefer that we | ook
at all locations interns of debris generation w thout
taking into account any kind of frequency of risk in
terms of what you would look at. So it's a -- one of
t he key poi nts of ongoi ng di scussi on or di sagreenent,
however you want to put it.

CHAl RVAN WALLI'S: Now let's | ook at this
risk-inforned path. R sk is a plant-specific thing,
and yet the only way it seens to appear in hereis in
sone sort of generic way you say that it |ooks as if

on the average the risk is so low this curves here,
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t hat we can sinply say we're going to have a different
treatment for |arge breaks than small breaks.

And so this is a global kind of risk
thing. It's not as if the plant has to have a good
PRA in order to --

MR. Pl ETRANGELCO. It has nothing to do
with a PRA

CHAI RVAN WALLI S: -- do this. It has
nothing to do with a PRA

MR. Pl ETRANGELO.  No, not hing.

CHAl RVAN WALLI'S:  Okay. | was thinking
that to be risk-informed the plant has to make an
application, has to showit's got a good PRA, in order
to do this at all. But apparently not.

MR. Pl ETRANGELO No. That is the staff's
position, too, | think. But you could be risk-
informed without doing a full probabilistic risk
analysis. W do qualitative risk assessnents all the
time.

And in this particular GSI-191, there are
a | ot of conplex phenonena. | nean, trying to treat
all of that probabilisticallyisprettydifficult. W
don't have a base, really, to support that at this
poi nt .

So we call that our realistically
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conservati ve approach fromthe alternate break size
up. And we think it's also risk-informed and that
it'stakingintoaccount initiatingevent frequencies.
But it's not the classic conpare -- you know, do the
delta CDF cal culation and conpare it. W did not
propose that.

MEMBER KRESS: Well, you alnost doit. |If
you mul tiply this frequency by your -- the probability
and | ocation for your break, it may give you a new
frequency that you can apply with the CDF directly.
That's alnost -- | mean --

MR Pl ETRANGELO W did of do it
qual i tatively.

MEMBER KRESS: You know that's a
conservative --

MR. Pl ETRANGELO. Ri ght.

MEMBER KRESS: It's al nobst quantified.

MR. BUTLER: Well, this kind of follows on
t hat discussion. | nean, we're taking a viewthat the
conservative sel ection of the alternate break size and
the additional denonstration capability of the
mtigation analysis provides you a robust assurance
that you can maintain |ong-termcooling capability.

CHAI RVAN WALLIS:  Well, | think this is

one of the points in our letter onthis is that doing
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all of this analysis and stuff is difficult. \What
really matters is long-termcooling capability. If
you can denonstrate that, that's the key thing.

MR. Pl ETRANGELO. Right.

CHAI RVAN WALLI'S: And that seens to be
what you're trying to do here.

MR. Pl ETRANGELO By NPSHrequirenment. |f
you neet that, you denonstrate a |ong-term cooling
capability.

CHAI RVAN WALLI S: Soit's the conservatism
in these various ways of assessing | ong-termcooling
capabi lity where you' re actual | y gai ni ng sonet hi ng or
doing away with -- it's not all that conservative --
it's not conservatism of the debris generation
anal ysis at all. That doesn't cone into this at all

MR BUTLER Right.

MR. Pl ETRANCELO Not beyond what we
di scussed in the anal ytical refinenents, no. And if
we had nore testing and research that we coul d use,
great. But, | nean, we're using what we've got.

MR. BUTLER I n the discussion | ast week
with the staff, the staff provided alittle bit nore
informati on on what they are looking for. They are
| ooking for sonething that's a little bit nore

quantitative in terns of its risk inpact, and they
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proposed one way of doing it is to -- and I'Il
simplify -- | nmean, the staff in their presentation
will go through their stage-up to the bottomli ne.

But | think the bottomline is you woul d
effectively use the NUREG 1150 val ues. And then,
starting with that, credit any benefit that woul d be
provided by amtigative feature that the plant either
has currently but could not credit inthe design basis
anal ysis or any -- credit any additional mtigative
features that are added to the design -- backwash or
travel ing screen or active screens.

So that's the two conponents that you
woul d -- you woul d take that and cal cul ate what your
-- estimte what your delta CDF is.

MEMBER KRESS: Yes. | haven't seen
anyt hi ng deal i ng wi th downstreameffects yet. Is that
going to be --

MR. BUTLER  Frequent downstreameffects
wasn't factored into this.

MEMBER KRESS: Because it's not in --

MR. BUTLER We're going to do that
That's Section 7. But Section 6 is |ooking at how you
woul d nodify the treatnment of the screen bl ockage.

MEMBER KRESS: Ckay.

MR BUTLER: Herel'vetriedtoillustrate
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t he NRC approach proposal, starting with NUREG 1150,

which is 5E-*  You can then credit any additional
mtigation features attenptingto bringdownthe delta
CDF to a value that's within the Reg CGuide 1.174
criteria -- 10°° or --

CHAI RVAN WALLI S: But that is plant-
speci fic.

MR. BUTLER Yes. What we have proposed
by way of conmparison, we'retryingto credit the break
frequency, acknow edgi ng that the val ues that we have
ri ght now for break sizes |arger than six inches have
not been finalized. But there is significant
i nformati on that shows there's a downward trend, which
wi Il conti nue.

So we're trying to nake a case that the
conservative sel ection of alternate break size -- and,
agai n, 1'' mshow ng what NRC has proposed -- woul d gi ve
you a pretty strong basis for saying that your break
frequency on breaks larger than that break size are
10°° or | ower.

On t hose four conmponents that |'ve tal ked
about -- alternate break size, the NRC has a proposal .
We have not countered with a proposal. W were hoping
toget alittle bit further finalization of the LOCA

break elicitation effort that -- wait and see i f that
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is going to be inmediate.

The desi gn basi s anal ysis -- there doesn't
seemto be a lot of disagreenent in the -- in our
di scussions on howthat is going to be done. That is
really being reviewed as part of the normal review,
separate fromthe risk-inforned approach.

Mtigationcapability analysis -- the main
poi nt seens to be the treatnment of break | ocation, and
the staff is looking for alittle bit nore specifics
on the input -- or changes to the anal ysis assunpti ons
and i nput. W also differ, of course, in howwe woul d
denonstrate the risk inpact.

VWhere we stand ri ght now, we are hopingto
neet again fairly soon, within the next couple of
weeks. The staff is looking for us to revise
Section 6 to address whatever agreenents we cone to
and then submt that to the staff for their review

CHAIl RVAN WALLIS: Wwell, this is all very
interesting. If we were witing 50.46 today, this
m ght make a | ot of sense. But if you read what it
says, it says if you discover an error in your ECCS
anal ysis, which this seens to be -- | nean, new
cal cul ations show that the screens get blocked,
whereas before they didn't. Then you have to take

i medi ate steps to conply.
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So this wuld be a change in the
interpretation of 50.46. It may make a | ot of sense,
but it -- sonething would have to be done about
responding to the | anguage that's presently in that
docunent .

MR. PI ETRANGELO  You noted that in your
opening remarks, and | wanted to address it in the
cl osi ng remarks.

CHAl RVAN WALLI S:  Ckay.

MR. Pl ETRANGELO We've already filed
comrents on the Generic Letter and what it asked you
to do. And we don't view it as -- purely as a
conpliance issue. Al right?

| f sonmeone does that baseline -- | nean,
first of all, it's kind of generally accepted that the
50 percent bl ockage assunption may not be
conservative. Al right? And that's why we're doing
all of this stuff.

Wen a licensee runs the Dbaseline
nmet hodol ogy with all of those conservatisnsinit, and
finds out at the end of that that they don't neet the
NPSH required -- let me -- if the meet the NPSH
required, they're pretty nmuch done. They can show
t hey have enough NPSH. Wth all of that conservatism

init, they're basically done, and GSI-191is not a --
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they can close that out right away for their plant.

But let's say you don't neet the NPSH
required. Does that nmean -- and | kind of took from
your remarks, Dr. Wallis, that I'mnot in conpliance
with 50.46 and that requires i medi ate action. And
our answer is no. Ckay?

Wth all of that conservatism in that
cal cul ati on, we still t hi nk conpl i ance is
i ndet er m nat e.

CHAI RVAN WALLI S: You could always do
sonething like with Appendix K | mean, you're
saying, oh, it's very conservative, and so if we get
to 2,500 degrees, really, it isn't so bad because
we're very conservative. But that's not the way I
woul d interpret the regul ation.

Now, I'mnot a regulator, but --

MR. PIETRANCELO | think the key to this
issue istotry to get it resolved once and for all.
We've been discussing it for 20 to 25 years now.
Ckay?

The bulletin went out totry to deal with
the i ssue and the interi mactions | icensees coul d t ake
qui ckly to address the i ssue -- conpensatory action.
This evaluation is slated at the long-termfix, and

we're basically trying to -- in our coments to the
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staff on the draft GCeneric Letter were trying to
foll owthe BWR approach -- do the anal ysis, figure out
where you're at, identify your fix, and give us a
schedul e for when you're going to be done. That's
what we're about here.

And, again, with all of the conservatisns
in that baseline nethodol ogy, if you don't neet the
NPSH required, that nmeans you need to do sone nore
wor k, do the analytical refinenents, try sonme other
design options, try the risk-infornmed approach, okay,
to get at your solution and to report back to the
staff.

CHAl RVAN WALLI'S: A concern | had at the
beginning -- this may be a reasonabl e approach, this
risk-informed. But it obviously is goingto be easier
on industry than viewing this as a conpliance issue.

And |I'm just concerned that G -- the
Generic Letter is based on the sort of conpliance
factor, and if that is pursued, and the risk-inforned
approach dawdl es, and it's three years before it sees
the light of day, thenit may be, again, an absurdity
where you inpose a huge backfit, and the next week
findthat therisk-informed approachis nowacceptable
and you didn't have to do it. How do you avoid that?

MR. Pl ETRANGELO W're trying.
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CHAI RVAN WALLI S: Well, maybe it's the

staff that has to answer that question. The question
that this commttee m ght have is: does it nmake any
sense to issue a Generic Letter which |ooks like a
conmpl i ance backfit if risk-inforned solutions to the
probl em are com ng down the road?

MR. PIETRANGELO | would say the staff
can answer that this afternoon for thenselves. But
using a risk-infornmed approach doesn't nean that you
need, let's say, an exenption from50.46. And what we
propose, we don't think you do need an exenption
kay. We're going -- all 50.46 says is that you go up
to the | argest pi pe and doubl e-ended guill otine break
of the largest pipe in the reactor cool ant system
Qur risk-informed approach does that.

The only other design basis assunptions
that are in play, at least that we have identified
thus far, are single failure and coincident |oss of
of fsite power. And we think those actually help usin
the risk-informed approach by having to conply with
them So we don't think we need an exenption to do
it.

And there is really nothing to preclude
anyt hi ng we t al ked about inthe risk-infornmed approach

frombeing used in the front section of this docunent
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in the baseline or refinements. But it's just a way
| think of trying to take the know edge base we have
and trying to use the nethodol ogy and focus on the
nore likely things with the nore ri gorous et hodol ogy
and still have a realistically conservative approach
for treating the less |likely scenari os.

| think that's all we have, unless there
is any further questions.

MR. LETELLIER: | had one comment. This
is Chris Letellier from LANL. The issue of risk-
informed analysis of this problem is really
phi | osophical at this point. And |l knowit's a policy
decision that you're trying to introduce to the
resolution, but I think what's beingignoredis you' re
going to open up a whole new suite of nethods, of
tools, and cal culations steps, that you don't have
gui dance prepared for yet.

And sothat'sreally the primary objective
of this report and that's not com ng along in step.
It's not being evol ved si nul taneously. So that's sonme
work that will be left to do if -- if the staff
deci des to endorse this. Just an observation

MR Pl ETRANGELO  Yes. | nean, part of
the objective -- and | think it was laid out early --

we really didn't have enough tinme to develop -- |
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nmean, Bruce pointed out a | ot of other nethodol ogies
totry to evaluate this. W'retryingto stick within
the same framework that's in the baseline, but
changi ng sone of the inputs as well as the success
criteria. That's what we can realistically dointhe
time given.

CHAl RVAN WALLI'S:  And none of this is in
t he present gui dance. And we reviewed this Reg CGuide
--1.82, isit called? Revision 3. W reviewed that.
None of this risk stuff is in there.

MR Pl ETRANGELO.  No.

MR. BUTLER It's not in the Reg Cuide.
There is a description of this approach -- or our
proposal of a risk-infornmed approach in Section 6 of
t he eval uation --

CHAI RVAN WALLI S: But NEI was real |l y asked
to develop a way of analyzing in order to neet the
requirements as in the Reg Guide and in the existing
50. 46, wi t hout consi derations of the kindthat we just
heard about .

MR Pl ETRANGELO.  No.

CHAI RMAN WALLI S: So we could say that
Section 6 is inappropriate at this tinme.

MR. Pl ETRANGELO. | di sagr ee.

CHAl RVAN WALLI'S: It represents a change
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in direction of the way in which the regul ations are
interpreted, but the -- the Reg Guide -- | thought the
NEI gui dance was supposed to be -- how do you nmake t he
calculations required by -- by the existing 1.82?

MR. Pl ETRANGELO Well, first of all, 1.82
requires nothing. It's sinply a gui dance docunent.

CHAI RVAN WALLIS: But it says you' ve got
tocalculate all of thesethings. It doesn't tell you
how to do it.

MR Pl ETRANGELQO It's a way to do it.
Well, actually, it's not even that. It's just a
conpendi um of the research and says, "Go figure out
how to do it."

CHAl RVAN WALLI'S:  wel |, okay. Maybe the
staff will make it all clear to us.

(Laughter.)

But anyway, we are very grateful to you
for your presentations this norning.

MR. Pl ETRANGELO.  Thank you.

CHAl RVAN  WALLI S: And unlike the
presentations we usually get fromthe staff, we are
actually finished before the tine.

(Laughter.)

So you could have told us nore.

(Laughter.)
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MEMBER KRESS: O you could have told us

the sanme with nore words.

CHAI RVAN WALLI'S: | understand we're not
allowed to start ahead of tinme, so we take a break
now. We will come back here after lunch at 1: 30 when
we will hear some experience fromthe French. It's
very good t o hear about experience, not only anal ysis.
Ckay?

So we will break and come back here at
1: 30, if no one el se has any ot her questions or points
they want to raise.

Thank you. We'll break, then.

(Wnher eupon, at 12: 11 p. m, t he

proceedi ngs in the foregoing matter went

off the record for a lunch break.)
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AAF-T-EERNOON S-E-S-S1-ON
1:31 p.m

CHAI RVAN WALLI' S:  Cone back i nto sessi on.
W' re | ooking forward to a presentati on from Masseur
Bl omart who is going to tell us about some real stuff
and give us sone really good technical advice.

MR. CARUSO John, would you like to
i ntroduce --

MR. BUTLER: Wll, he's already been
i ntroduced, so | don't have much to say, but | did
want to point out that M. Blomart has been assi sting
us or participating in our efforts to put together an
eval uati on nmet hodol ogy. EDF is operating under
different constraints, they have different designs,
different regulators, so there are differences, but |
think you'll see that there are a nunber of
simlarities in the approaches, and |I'd just thought
it woul d be appropriate for you to get a broader view
of resolution activities, and so we're proud to have
hi m here.

MR. BLOVART: Just before ny presentation
| just wanted to say that it was for ne an honor to be
here and to thank you, everybody, around ne to talk
about this issue, which for us is an international

i ssue, at |east, and what we are |ooking for on the
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EDF side is -- EDF is the French utility side, the

common consensus on several paraneters which drive
this sunp issue.

Sol will start nmy presentation by | ooki ng
at the event, let's say, chronologically in order to
say how the debris are produced, where they're going
to and so on. So what are the main basis of our
regul ation? W drop out the RG 182, Revision 2 and
use the RG Reg CGuide 182, Revision 3, issued in
Novenber 2003 and this is for our PW5, French PW5. W
add it tothese regulations in our 6224 nodel in order
to base our denonstration on this issue.

So what are t he engi neering studi es scope?
They are based on the NEI Working Goup as well, so we
used extensively common works, and we nmke an
appropriation in our technical notes. W nake, what
we call in French, a reference design basis
regul ati on, which we proposed in order to get the
al | onance to proceed.

On ny presentation, the exanple given wi ||
be on the PWR 900 negawatt, which is alnbst -- it's a
West i nghouse desi gn, and the scenario taken is 2A reg
doubl e-ended guil Il otine break; in fact, onthe hot | eg
interface. The summary of the presentation will deal

with destruction zone, vertical debris transfer,
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hori zontal debris transfer and actualization of NUREG
6224. | will say acconmodation in correspondence with
hi gher insulation type and debris type, which are a
bit different fromwhat you have in the USA and in the
Nukon nodel s.

So, first, destruction zone, water and
debris transfer towards ECC sunps. It is across here
inthe cross-section of a PAR 900 negawatts, and here
is imged 12D ZO, and it shows that it's quite
significant area and volunme where we consider
everything is destroyed, 100 percent in this area,
withinthis sphereis destroyed, conpl etely destroyed.
So t hat means coatings, insul ation and so on, and even
concrete due to water jets. A certain anount of
concrete, | would say, not the walls but a certain
amount of concrete.

Here | have the sunps, the ECC sunps, the
sunps at the top, and the section walls here with the
doubl e pi pes which crosses directly.

MEMBER RANSOM Did | understand you to
say you assune that the concrete is destroyed al so?

MR. BLOVART: No, no. | spoke a little
bit toofast. Acertain part of concrete is destroyed
thanks to the jet effects of the two face break.

So here is a picture of the sunps as they
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are on our plants. They are |ooking to what we cal
the circulation zone, which nmakes all the circular
around the building. Here are the screens and the
water going down these screens at the Ileve
approxi mately 20 to 30 centi neters above the top | evel
of the screen. So it neans that you have got in the
range of one neter, 18 to two neters high of water
prior any circulation.

So what are our assunptions in this 12D
ZO inference? W assune 100 percent destruction of
course limted by full concrete. Full concrete neans
no openi ng wi thinthese concrete walls. |nstantaneous
gener ati on of 2400 kil os of transportabl e insul ation,
insulation of the 725 type.

Thi s 2400 kil os represents what exists in
this 12D sphere.

CHAI RVAN WALLIS: This is all fibers?

MR. BLOVART: All fibers. And the fibers
has these dinensions, let's say, so these are very
fine fibers. W deliberately consider that all this
i nsul ation were conpletely destructed in very, very,
very fine fibers.

CHAI RVAN WALLI S:  They' ve very short.

MR, BLOVART: Very short. There is a

| arge conservatismbehind it.
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MEMBER FORD: So this is an assunption

rat her than nmeasurenent.

MR. BLOVART: There are a |lot of
assunptions in our denonstration, yes. It's an
assunpti on but an assunption which goes towards the
mar gi ns.

CHAI RVAN WALLI S: But these fibers are
much smal l er than the screen openings in the screens.

MR. BLOVART: Yes. |In fact, these fibers
go through -- the first step these fibers go through
t he screens, make a circle around and are stopped in
fact at this center after one or two turns. Let's
notice that for a grid of screens we've got in France
agridof 225 mllineters by 2.5 mllineters for the
screens, and if you want to clog screens |ike that,
you have to assune debris should be water of this
grid. Water nmeans 2.5 divided by four. And then you
are going to clog the sunps, which is very comopn by
our figure.

In additionto that, this is a key figure
al so, the speed threshold of fibers horizonta
sweeping is assumed and observed and tested to be
three centineters per second. That nmeans that
provided the speed velocity is above that, the

insulation is doing that.
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CHAI RMAN WALLI S; For these fibers, the

| engths here are the lengths of the fibers in the
insulation itself. They' re not broken up. Thei r
original lengthis soshort, twomllinmeters? There's
not hing longer than that in the insulation?

MR. BLOVART: Oiginally it's nmuch | onger
but depending on the way the situation --

CHAIl RMAN WALLIS: So it's broken up.

MR. BLOVART: It's broken up by the jets.

CHAl RMAN WALLIS: But sonme of it on the
outer edge could survive as long fibers.

MR. BLOVART: W assuned everythi ng was
br oken up.

CHAl RVAN WALLI' S: But that's not the case
necessarily. The long fibers will clog earlier.

MR. BLOVART: Well, these experinments we
found that smallest the debris the worst it is.

CHAl RVAN WALLI'S:  Ch, the worst?

MR. BLOVART: The nore compact it is.

MEMBER RANSOM Are these fibers an epoxy
or sonething that --

MR. BLOMART: These are glass fibers.

MEMBER RANSOM The glass is not --

MR. BLOVART: It is nade of ropes of gl ass

fibers which shall smash together naking a vacuum
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between them and the length of these fibers are
friable, let's say, at |least, and they are | ocated,
housed within a jacket on one side and kind of grid on
t he ot her side agai nst the pipes.

So we assuned -- because we think it's
very conservative, that we shoul d assune t hese fi bers
very short. Because with this |ength we have a nore
conpact - -

CHAIl RVAN WALLI'S: They don't go through
t he screen.

MR. BLOVART: They will go through the
screen first.

CHAI RVAN WALLIS: Initially.

MR. BLOVART: Initially. Andthen they'l|
come back to the core, get out via the --

CHAI RMAN WALLIS: So sone of the | onger
fibers start to accunulate and they collect snaller
fibers.

MR. BLOVART: Exactly.

CHAI RVAN WALLI S:  Ckay.

MR. BLOVART: But even t hough you have not
long fibers, it is sufficient to have fiber | ength of
water at the grid, it's sufficient.

CHAI RVAN WALLI S: Because you have a

length that's 2.5 centineters.

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

188
MR. BLOVART: Yes.

CHAI RVAN WALLI S: That's a very fine
screen.

MR. BLOVART: Yes. Well, it's a screen
which is consistent with the screens you have in the
United States.

So this is the event. So what happens in
fact in reactor buildings? This is again a cross-
sections, and the water deducts fromthe break, the
break assunmed from experience, because we nade the
creation in order to establish that the hot | eg break
was the worst case.

CHAI RVAN WALLI S: These vertical profiles
are they waterfalls?

MR BLOVART: Yes. These are vertical
profiles, and these flow paths are possi bl e because
t here are openi ngs.

CHAI RVAN WALLI S: There are openings.
That's just a hole in the floor.

MR. BLOVART: | will showyou. So on the
circular zones, these are gratings so the water can go
down.

CHAl RVAN WALLI S: And the fibers go
t hrough the gratings?

MR. BLOVART: And the fibers go through
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the gratings, but it's partly blocked we'll see | ater
on. Go down via stairs of course, but you will notice
that on the side of the staircase which you see | ater
on will take an intercount.

Sol wll tell you what happens. There's
a grate, an area of expansion in the steady state
scenari o. That neans that currently we are not
t al ki ng about the transient. W are tal ki ng about the
steady state phenonena of the break. And what we
assunme that the water is going down via these
passages, and we assune the flow proportional to the
wi dt h of the passages.

CHAI RVAN WALLIS: So it must go through a
coupl e of doors?

MR BLOVART: There are no doors.

CHAI RVAN WALLI S: The red path goes
t hrough a space.

MR.  BLOVART: Yes, three spaces. The
water is going up and is flow ng down via staircase,
gratings, whatever, wherever it is on the floor.

CHAl RVAN WALLI'S:  Looks like doors it's
goi ng through. Those are not doors?

MR BLOVART: There are no doors. Here
you have staircases, gratings. Here you have three

passageways.
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CHAl RMVAN WALLI'S: I n the m ddl e, between

B345 and B --

MR. BLOVMART: Yes. These doors are grid
doors.

CHAl RVAN WALLI'S:  They're grid doors.

MR. BLOVART: Large grid doors. Soif we
| ook at the |l evel below now, the water is here, it's
fl owi ng down here, and all the water occupies, | would
say, the area and goes further down at the sunp | evel .
So what we can see that all these flows are goi ng but
in ever direction.

CHAIl RVAN  WALLI S: But there's water
ever ywher e.

MR, BLOMVART: Yes.

CHAI RVAN WALLI S: The red lines just
i ndicate the major flow

MR BLOVART: Exactly.

CHAIl RVAN  WALLI S: But there's water
ever ywher e.

MR. BLOVART: There's water everywhere,
and the red lines indicate where the water can go

further dowmn. And it shows in fact that whatever the

steam generator you wll nore or less the sane
scenario at the level below, in fact. So what is
inmportant is to notice what will be the flow at the
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| evel of the break flow, and you wi |l choose t he st eam
generator in consequence in order to get the worst
case.

VMEMBER RANSOM On the stairwells, you
have weirs on the side?

MR. BLOVART: On the side.

MEMBER RANSOM A weir in front?

MR. BLOVART: Not weir in front. So here
we are at the sunmp level, the area where the water
fell down, and we progressively fill up the reactor
buil ding bottom So after half an hour if it is a 2A
break, the recirculation starts and these red |lines
figure out, to sone extent, the flow of this bottom
reactor building bottom

MEMBER RANSOM Is there an elevation
change at that |evel?

MR BLOVART: No. |It's perfectly flat.

MEMBER RANSOM It's flat?

MR. BLOVART: Completely flat. Sane|level
ever ywher e.

CHAl RVAN WALLIS: So what's the -- on the
fl oor above, what's the water depth?

MR. BLOVART: In the steady state area,
the water flowis at the |evel of the weirs.

CHAI RVAN WALLI S:  Wich is how hi gh?
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MR BLOVART: |It's about 15 centineters.

CHAl RVAN WALLI'S: So it's still over the
weirs?

MR. BLOVART: Not in a stead state, but
you will see that we have an analysis where it is
transient in order to accumnul ate the phenonena.

So this is the event tree M. Zeigler
tal ked about. Ckay. It's abit tricky but it's quite
interesting. W assune the break |evel here at the
top level in the range of 40 cubic neters of
i nsul ation debris. You have two paths here dependi ng
on the way this insulationis going, and provi ded t hey
have to turn to be bl ocked by dead ends and so on. W
break down this anmount thanks to the NUREG 6808. W
break this total ampbunt in two parts, then again in
two parts, and so on, provided all these openings.

At the center of this very sinple
cal cul ati on we find out 25 percent of the total anount
of insulation is reaching the bottom of the reactor
bui | di ng. Now, we have only tal ked about steady
state.

CHAl RVAN WALLI S: Hol d on. Only 25
percent ?

MR. BLOVART: Well, the uncertainties are

not there. There are quite big uncertainties, that is
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cl ear, because it's based on the worst.

CHAI RVAN WALLI S:  So 25 percent woul d be
50 percent or --

MR, BLOMART: No, no.

CHAI RMVAN WALLI'S: -- ten percent?

MR. BLOVART: W are in the range from
five to ten percent.

CHAI RVAN WALLI S:  Ckay.

MR. BLOVART: So | amtal king now about
the transient or the spinning phenonena. So it's
clear that at the beginning of the break the water
flow will be really significant and wll be
sufficiently i nportant to overcone the weirs. So here
we assunme direct flow down to the bottom of the
reactor building, directly above the weirs via the
openi ngs on the reactor building bottom |In these
conditions -- so the area where these overspillings
occur were roughly the same, but in every pl aces where
t he openi ngs were we assuned that the water is going
t hr ough these openi ngs.

So these are all the weirs. Al these
weirs are figured out in red there. So what neans
these weirs we don't see? They're usually there, but
if you look there, you can see little steps of 15

centimeters around t hese HVAC pi pes. And even t hough
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t here are pi pes, we assune that all these openings is
free of passage. So there are, again, sone
conservati snms beyond that. On these openings also,
there are weirs at the sane hei ght, approxi mately, and
we assume exactly the same phenonena. There are weirs
there, weirs here, here al so.

Well, it's avery |long process to cone out
to global results. Wile transient, these are the
fl ow rates sketched when the 2A break occurs. So as
you said, inless than one m nute the LOCA occurs, the
pressure is there and so on, and you are in a steady
state scenari o, so we postul ated transi ent during the
first mnute, roughly speaking.

So as | told before, 25 percent in a
steady state is to be postul ated, and we consi der 15
percent will go straight to sunps, thanks to this
transi ent event.

MEMBER RANSOM Are these insights based
on intuition or are they based on experinentation or
cal cul ati ons?

MR. BLOMVART: Cal cul ati ons.

MEMBER RANSOM  Cal cul ati ons?

MR. BLOMVART: Cal cul ati ons.

MEMBER RANSOM  Not experinents. Do you

do sone nodeling or CFB type --
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MR BLOMART: No. We neasured the width

of every opening where there is a weir or where there
isn't any weir. W found out the flow, the
consequences of flowrate in this area. W divided
t he overal |l insulation by these width and fl owrates.
We got an anmount of insulation arriving at a certain
pl ace and so on.

MEMBER RANSOM Does this assune a fixed
| evel of fluid on the floor?

MR BLOVART: Yes.

MEMBER RANSOM  And t hen drai ni ng t hr ough
t hese openi ngs.

MR, BLOMART: Yes. Yes.

MEMBER RANSOM A nodel to flowout to the
i ndi vi dual openi ngs.

MR. BLOVART: So in the steady state we
got 25 percent, in a transient, 15 percent, and we
took ten percent nore, and we said that for vertical
transfer we assunme a 50 percent ratio for the total
anount of insulation. That neans in the range of
1,200 kil o of insulation at the bottomof the reactor
bui | di ng.

Now we ar e t al ki ng about t he spray because
here it's always a break, which will involve for

breaks about six inches. The spray is automatically
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actuated, so we have to have a |ook on the spray
systemand we nmade roughly the sane -- we use t he sane
procedures. But this spray is responsible of the
washdown of the reactor building itself in fact. So
it's conpleted related to the anmount of | atent debris
you can assume in the reactor building. So there are
a |l ot of dead end areas, for exanple, the core, sone
area where insulation will be trapped naturally, |
woul d say.

So this is the level of the water prior
any recircul ati on process, the sunps and t he hei ght of
sunps and all the potential routes which drive al
this debris towards the sunps.

So since it was conpletely related to
| atent debris, we nade on a real plant a wal kdown and
we sanpled -- by sweeping the reactor building with
vacuum cl eaner, we swept a significant area of the
reactor building in order to be able to quantify this
amount of latent debris. And in fact we are going to
do the sanme on another plant in order to cross our
results and to establish, | would say, a reasonable
value and a reasonable and critical values wth
respect to the latent debris.

Additionally, we broke down this |atent

debris from where they can, | nmean from walls,
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ceilings, floors, gratings, nmechanical equipnent,
el ectrical shaft and so on. So we are able to say,
well, onten nmeters of electrical shafts there are so
and so of | atent debris. Provided there are a certain
anount of nmeters of electrical shaft, we multiply, so
we extrapol ate all theseresults, all these sanplesto
t he gl obal reactor building.

Sothis areais thisone, soit's handling
area where the accunulator 1 is |ocated, and we swept
from180 degrees to 270 degrees centigrade, at al evel
of two to three nmeters in order to have ducts inside.
W knew exactly where it was.

MEMBER RANSOM  Am | mi ssing sonething?
Is this an actual case you're tal king about?

MR. BLOVART: Yes. Yes, it's areal case.

MEMBER RANSOM Was t hat an acci dent case

or --

MR, BLOMART: No, no, no.

MEMBER RANSOM  -- done on purpose?

MR. BLOVART: No, no. It was nmade during
the -- just after the steamgenerator replacenent of
SLB2. So the experinent was made after steam

generat or repl acenent, and we ordered people to pass
the vacuum cl eaner very cleanly everywhere after

maki ng the cl eanup prior to start up. GCkay? Soit's
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a real case, and we are going to restart exactly the
same sanples on another plant in order to cross the
results and to be sure that what we put forward is
really realistic.

VEMBER RANSOM How did the insulation
material get into the -- did you nake a --

MR, BLOVART: No.

CHAI RVAN WALLI'S:  This is latent debris.

MR. BLOVART: Latent debris. Fi bers
com ng fromthe areas closed and so on.

So what have we got at the sunp level?
This is our assunptions. So from the SLB2 to
experiments we assuned the quantity of 90 kil os of
particul ates; ten kil os of eroded concrete under jet
effect, as | told you before, ten kilos due to the jet
effect; 100 kilos still undefined, let's say | abels,
gl oves and all these exotic debris, which we cannot
really identify clearly, let's also all the seals,
epoxy seals you put inside the buildings in order to
be tight, even though this material is qualified. And
coating clusters, we assuned a figure of 250 kil o,
whi ch i ncl udes every coating inside the 12D ZO and an
anount of coatings, even thoughit will be qualified,
but sufficiently aged to be --

PARTI Cl PANT:  Sol ubl e?
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MR. BLOVART: Yes, exactly.

MR. LETELLIER How did you estimate the
anount of eroded concrete?
MR. BLOVART: We nmade experinments onthat.

W threw a jet of 150 barrels on the concrete wall

just to see what -- it's like a -- you sweep out your
wal | s or whatever. It was an experinment which al | owed
us to -- and it's pretty conservative in fact. It

shoul d be | ower than that. W took as is and not to
be di scussed or to be challenged by Safety Board on
this.

MR. LETELLI ER: This was a room
tenmperature jet.

MR. BLOVART: Yes, coating jet. But ,
again, while this figure shoul d appear quite big, but
it's away to build up sonething which could bereally
credi bl e once they occur. W are not really -- we've
got no idea about the exact figure we should have to
assune for coating other materials, |atent debris or
insulations. |It's quite difficult to assune it, but
we' ||l take figures which conmes fromeither experinments
or cal cul ati ons, even t hough t hese cal cul ati ons could
appear as a bit fragile or, I would say, a bit basic.

VEMBER FORD: So the total anount of

| at ent debris you have there i s about equal to that of
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t he mass of fibers com ng fromthe zone of influence.
So this nmorning we had the hope one of the |atent
debris was small, and that's not true.

MR. BLOVART: Yes, but | don't want to
oppose U. S. approach and French approach. You should
keep in mnd that in France we are requested by
saf ety bodi es to nodi fy our plant as qui ck as possi bl e
provi ded t he fact that we have stated on EDF si de t hat
our sunps on 900 negawatts were not satisfactory as
they are today, because we were questioned on that.
Saf ety bodi es asked us, does EDF assune that these
sunps are available for the recircul ati on process or
not, and you will provide us by | ate Decenber 2003 an
answer to this question. It was a very precise
answer .

And this question concerns all reactor
building in France, 58 plants. So it was a very, very
t ough questions. W made the calculation in order to
see where we could be really, and we said that on the
900 negawatts we were aimng to nodify themas quick
as possible. Whereas on 1,300 negawatts the surface
of the sunps were sufficiently large to assune that
the problem is not as accurate as on the 900
nmegawat t s.

| should say that for 900 negawatts the
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surface of the sunps varies from20 square nmeters in
total to 40 square neters, whereas on the 1,300
nmegawatts the surface of sunps varies from70 square
neters to 80 square neters. So it's double.

MR. DINGLER: W didn't include coatings
in the definition, and sonme of the fire-resistant

materi al was outside. Sothe definitions are slightly

different.

MR, BLOVART: Yes.

MEMBER FORD: But the materials would
still be there.

MR. DI NGLER: But we're considering those
as ot her debris sources, not defined as | atent debris
for us.

MEMBER FORD: | see.

MR. DINGLER So if you | ook at the other
ones, one about 222 we include as | atent debris. Sone
of the tapes that have the fire-resistant material we
carry as a separate debris source and coating is
carried as separate debris. W didn't |ook
necessarily into our latent debris source.

MR CAVALC It's also interesting to
poi nt out that our ZO for coating figuresis -- I'm
sorry, it's John Cavalo with Corrosion Control

Devel opnent for the Labs. The coating specinmen that
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we did this year determ ned that the ZO for coatings
is conservatably only a 1D. The coatings were very
resistant towater jetting. Now, what |'mseeing that
you're carryinginis a 12D coating ZO whi ch produces
quite a bit nore potential debris than what we're
carrying in. So that's another difference between
appr oaches.

MR. BLOVART: Yes. W're alnost in
accordance with what we say, but these figures -- you
know, we are in a dynam c process, so these figures
were given just in order to assune that we were able
to nodify along with these values, but we had
di scussion with the safety bodies and this 1D zone
shoul d be credible, I think so, too.

MR. CAVALO That was not said to be
critical of your approach.

MR. BLOVART: No, no, | understand.

MR. CAVALG W were carrying the sane
nunbering prior to doing our testing. W were using
the full zZA for insulation for coating.

MR. BLOVART: Ri ght . So we have
determined -- at this stage, we have determ ned the
amount of debris which are at the bottom of the
reactor building, and we have l|ocalized where this

debris will arrive at the bottom of the reactor
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bui | di ng, and t hen we performed sonme CFD cal cul ati ons

in order to see how this debris behaves in the fl ow

rate at the sunp Ievel. These are very col orful
pi ctures. It illustrates how we find out how the
debris will go. So here you have sinmulation of the

bottom of the reactor building with all the cubicles
and the water inside, and all these blue arrows are
vectors of the speed, velocity and so on.

MEMBER RANSOM  You traced the particles
and the fluid?

MR, BLOMART: Yes.

MEMBER RANSOM \What is the density ratio
between the material and the water?

MR. BLOVART: It depends on the debris you
assume. \When you assune insulation, the density is
250 kil os cubic nmeters. For particulate, the density
varies fromtwo to five.

MEMBER RANSOM Two to five?

VMR BLOVART: Two to five. Two to five

density.
MEMBER RANSOM  Ch, specific gravity.
MR. BLOMART: Yes, specific gravity. For
concrete, it's the sane, it's two. And for
particulates -- for fibers, it's glass fibers so it

has a density of the glass, in fact.
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MEMBER RANSOM  And what is it?

MR. BLOVART: |'mlooking for -- | don't
have the figure in mnd. | don't have it --

CHAl RVAN WALLI'S:  About two and a hal f.

MR. BLOVART: -- but it's very dense.

MEMBER RANSOM  About what ?

CHAI RVAN WALLIS: It's about tw and a
hal f glass to water.

MR. BLOVART: It's two and a half, yes, |
t hi nk.

CHAl RVAN WALLI S: And where is the sunpin
this picture?

MR. BLOVART: The sunps are in yellow.

CHAI RVAN WALLI S: The sunps are in yel | ow.

MR. BLOVART: Here. Four sunps. W have
two traits in the reactor building, so we have two
sunps of SAI systemand two sunps of spray system So
for the SAl system the flowrates to be assunmed is in
t he range of 1,000 cubic neters per hour, and for the
spray system it's 600 cubic nmeters per hour.

MEMBER RANSOM  And in the study it is
allowed to settle out?

MR, BLOMART: Yes. Yes.

MEMBER RANSOM  The fibers or the --

MR. BLOVART: Yes. That's why | said at
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t he very, very beginning to drain the fibers you need
a m ni mum speed of three centineters per second.

MEMBER RANSOM That is to keep them
entrai ned?

MR. BLOVART: Yes. This is valuable for
insulation. But if you're tal king about, for exanpl e,
about coatings, the m ni numspeed vel ocity varies from
11 to 24 centineters per second. So you need a very
hi gher speed velocity to drain the coatings.

CHAl RVAN WALLI S: These arrows are all the
sane color and the same length, it seens to ne.

MR. BLOVART: Yes, because it's only one
case.

CHAI RVAN WALLI'S: It doesn't showyou t he
magni t ude of the speed.

MR. BLOVART: Yes. It's only a very fine
picture, but it doesn't informyou of the results. |
agr ee.

MR, LETELLIER It's generally difficult
to benchmark particulate transport in a CFD nodel
because you only have density and drag coefficientsto
pl ace on a spherical particle. D d you have data to
actually hel p you nodel the debris transport?

MR. BLOVART: Well, we --

MR, LETELLIER. O are you just tracking
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unit density particles in the flow?

MR. BLOMART: Yes, that's it.

MR, LETELLIER: Ckay. So they're just
tracers.

CHAI RVAN WALLI'S:  They're just follow ng
the water, right?

MR LETELLIER  Yes.

MEMBER RANSOM Do these calcul ations
assune no slip on the wall?

VR. BLOVART: No slip on the wall? Here
at interface, you nean?

MEMBER RANSOM No, back on the surfaces,
that there is zero velocity at the wall?

MR. BLOVART: Oh, okay. Yes, there is
zero velocity at the wall.

MEMBER RANSOM  \Were is the three --

MR. BLOVART: Three centineters.

MEMBER RANSOM -- three centinmeters per
second?

MR. BLOVART: The nmean vol une of the --

MEMBER RANSOM  That's the bul k.

MR. BLOVART: Yes. That's the bul k.

MR,  MURPHY: Can you tell me what the
coating particle size distribution was that you

assunmed?
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MR BLOVART: As | told before, it's a

very fine particle. Everything is below one
millimeter, | talked to you. So here we trace, as you
said, all the particles, which goes through sunps.
Waile this CFD cal cul ation also helped us to try to
build up debris trap. We were hel ped by these coats
to find out if it was possible to install at the
reactor building bottomsone trap in order to reduce
t he anount of debris at the sunps. Well, we found
very interesting results, but these results are very
hard to justify at the bottom because it depends on
the type of flowrate, if it is |lamnar or turbul ent
and so on. So it becones very tricky to justify down
to the bottomthat we are on the correct track. But
we are still working on.

MEMBER FORD: Coul d | just ask a question

MR, BLOMART: Yes.

MEMBER FORD: -- before you go onto this
part here? So far you have denonstrated that you
believe it is 1,200 kilograns of fibers can
conservatively reach the sunps, sunp screens.

MR, BLOVART: Yes.

MEMBER FORD: And you also say that

approxi mat el y anot her 1, 000 ki | ograns of | atent debris
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can al so get to the sunp screens.

MR, BLOVART: Yes.

MEMBER FORD: And that was based on
nmeasurenent -- the second one was based on
nmeasurenent. Are there any data at all frompractice?
For instance, Barsebek, we've heard, that has been
tal ked about a fair anobunt. Using the nethodol ogy
t hat you' ve used so far, could you expl ain the anpunt
of debris at that point?

MR. BLOVART: No. We didn't cross with
t he experience got fromBarsebek. W didn't do that.
We started to the point that we had to assune that
everyt hing was destroyed within the zones and how we
could reduce and so on. How far is credible is a
question. It's a question.

MEMBER FORD: And you didn't take into
account in your analysis any chem cal effects.

MR. BLOVART: That's another thing. Mybe
| will deal with this issue |ater on, but what | can
tell you that we i gnore chem cal effects on the sinple
fact that we have nade cal cul ations, very precise
cal cul ati ons with nmap codes and so onto identify what
was the real tenmperature at the sunps. And what | can
tell you that this tenperature is for realistic

temperature of the surface water systens it's |ess
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than 50 degrees after 24 hours and approxi mately 40
degrees centigrade after 48 hours. Andif we take the
design tenperature of surface water, the extrene
temperature of the surface water, we assunme a
tenperature | ess than 50 degrees centigrade after 52
hours. So for us, and again | nust tell you somnething
nore, our denonstration is only related to PC*4
acci dent. These are DBA acci dents. That's very
i mportant. W are not delaying severe accident
bet ween the two, between both.

So if we consider only DBA acci dents, the
tenperature of the sunps are sufficiently | owthat we
don't have to deal with the chemi cal effects. So we
proceed along after trying to find out what we coul d
say on severe accidents in between. Al these
scenari os where you don't have any spray system That
means the tenperature of the sunps are quite high
They are at 20 degrees for nore than 50 hours. So
it's really the lack of spray system where the
tenperature i ncreases and t hen you coul d assune or you
can say that chemcal effects wll occur to be
verified by test and experinents, but probably wll
occur.

So this question is limted to severe

accidents. It's alsolimted to all scenari os where
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spray systens do not occur and will belimted to al
breaks which will provide a significant anount of
debris. So you can exclude all these fill-and-bl eed
procedures and all breaks, for exanple, on the main
cool ant punp seal s and so on. So here or in France on
PRA Level 2 we are doing in the range of ten to the
mnus 7, so we think presunable not to do it.

MEMBER FORD: And your regul ator agrees
wi th that?

MR. BLOVART: W discussed it with our
regul at or.

CHAI RVAN  WALLI S: This discussion
indicates it may not be easy to determine what is
conservative, because you may get | ess water whichis
hotter, which you may have to conpare with nore water
which is colder. W don't quite know which is nore
effective.

MR. BLOVART: Yes. \Wat is effective?
The cool er the water is agai nst the sunps, the | arger
the debris you get. That's clear.

kay. So I wll --

CHAI RMAN WALLI S:  So what do you concl ude
fromthe study, that everything is okay or not?

MR. BLOVART: We di scussed with our safety

bodi es. W showed what | would call our strategy on
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this. | would say they did not say no, they did not
say yes. They wanted sone justification, especially
with respect to the tenperature of the sunps and the
way we use our transfer ratio. But | think there is
no larger position on this denonstrati on.

CHAI RVAN WALLI S: So far all this is
t heory.

MR. BLOMART: It's theory, yes. To sone
extent, yes. The safety bodies asked us to identify
the total anmpbunt of margins we put beyond all these
denonstrations, and while it's quite easy, | didn't
proceed along the identificationof all the margi ns we
have taken, but when you consider 100 percent
destruction of the ZO, the transfer, the speed
velocity and so on, there are quite a bit of
conservati snms behind all these denpnstrations, which

may nmake us quite confident in the way that this would

wor k.

On t he ot her hand, we don't want to be too
conservative, because we don't want to have, | would
say, too large sunmps which will raise sone other

probl ens, especially downstreamproblens. W want to
have sunps which wll be reasonably clogged and
letting, | would say --

CHAl RMAN WALLI S: Well, how about the
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ratio of particulates to fibers? Your insulation is
all fibers, and vyet your latent material is
particul ate. And it's wvery inportant, as |
understand, the ratio of these things. Sonetinmes a
thick bed is a better than a thin bed and all ki nds of
t hi ngs, depending on the ratio.

MR BLOVART: Exactly.

CHAl RVAN WALLIS: So it's not clear to ne
t hat you' re conservative by destroying so many fi bers.
| s that good or bad?

MR BLOVART: | showed you the 2A |eg
break, so it's a maxinum break, but we have
i nvestigated small er breaks. And when investigating
smal | er breaks we have nade variations with respect to
the particul ates and fi bers rati o, ranking fromone to
five. The purpose of these investigations was to
acconmodate, in fact, the curve given by the NUREG
6224, given aratio between particulates and fibersin
order to anticipate the cl ogging effect on the sunps.

And that' s the reason of this presentation
|"m going to nake that's -- we made it on one test
facility. It's a very small test facility, but at
this facility we were able to point to highlighting
certain points, thin bed effects on certain curves,

big cloggingswithfibers only, whichreflects anot her
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curve of the NUREG 6224. So we were able to go

through all the spectrum of this ratio, fibers and
particul ates, and the corresponding -- which is a
factor of the anount of debris.

So we made it with a typical EDF waved
screen, so it was a spare part of Bugey, which is a
pl ant . We took aged insulation also which were
fragmented with -- we got these very, very fine
fibers. W used representative lam nar flow rates
where the sunps are certain node, and chem stry and
water tenperature nonitored in line. These are the
spectrum

CHAI RVAN WALLI S:  When you say chem stry,
you nean you had chlorated water --

MR, BLOMART: Yes.

CHAIl RMAN WALLIS: -- and then you had --

MR. BLOVART: PH of 9.7.

CHAI RVAN WALLI S: Then you had sone
buffer, the hydroxide or sonmething? You had to get a
high pH  How did you get a high pH from chl orated
water? You must have a --

MR. BLOVART: We put boron inside. W put
bor on.

CHAl RVAN  WALLI S: So low pH in the

react or.
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MR, BLOVART: Low pH.

CHAI RVAN WALLIS:  But then usually they
have sone buffering agent.

MR. BLOVART: Yes. | prefer not to answer
t hat questi on.

CHAI RVAN WALLI S:  Ckay.

MR. BLOVART: | don't have in mnd. But
it was representative of the concentration boron. So
this is the rank of the test we nade. This is a
sketch of the test facility, soit's ashort facility.
This is where the screen is located, and we flow
inside the water with an anount of debris.

CHAI RVAN WALLI' S: Is the water recycling?

MR, BLOMART: Yes.

CHAl RVAN WALLI'S:  There's a | oop.

MR. BLOWVART: It's a loop. So this is
sket ched where the sunps were clogged. | wll show
you what we got. So it's a three-stage sunp. So you
have three grates, one beyond the other. And the
width of the grates from upstream to downstream
decreases. So it's real sunps like we have in our
plants. It's waste sunps, and here you have a cross
section of debris, a conpound of debris and
particul ates together, which clog the sunps.

VMEMBER RANSOM That's been renoved from
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the --

MR BLOVART: W cut.

MEMBER RANSOM  You cut it away.

MR. BLOVART: We cut the bl ankets in order
to see how --

MEMBER RANSOM It's right around the
sides where it's gone. |Is that also cut away?

MR. BLOMART: No, no. W have only this
part, only a part of the sunp in the flowroute. So
you can see it very easily because it's white. It's
circul ation.

And here your typical thin bed effect.
Very, very typical becauseit follows the waste. It's
very thin, and it's very dramatic for the sunps. So
you can get these results provided a certain ratio
between particulates and fibers. This is very
i mportant.

MR. MURPHY: Did you nmeasure the pressure
drop and conpare that to the correlation?

MR. BLOVART: Yes. That was t he purpose.

You know the curve of 6224, it's |ike you have a big

MR. MURPHY: That's what | was | ooki ng for
her e.

MR. BLOVART: -- a bighill. And it goes
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down and increases again. So we focused on the |eft
hand side of the curve together with the right hand
side of the curve in order to accommpdate this curve,
which are a function of the total anobunt of debris.

MR. ARCHI TZEL: That photo | ooks nostly to
be fiberglass fiber. D d you do a series of tests
where you had particul ate and fi ber?

MR. BLOVART: This is particul ates and

fibers.
MR ARCHI TZEL: That's a conbi nati on?
MR.  BLOVART: You can only get a
difference with particul ates. If you have no
particul ates, things will run very --

MEMBER RANSOM  You nean the fibers go
ri ght on through.

MR. BLOVART: No, no. The fibers will be
stopped here, will be stopped but water can go t hrough
very easily because you have a vacuum ratio quite
significant between the fibers.

MEMBER RANSOM  So you have snall head
| oss through --

MR. BLOVART: Exactly. So the thickness
of the bl anket is not representative of the head | oss.

MEMBER RANSOM  \What about the thin?

MR BLOVART: The thinis -- the thin bed
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effect produced a high head | oss. So it's very
i mportant --

CHAl RVAN  WALLI S: Because all the
particul ates are concentrated in the thin |ayer --

MR BLOVART: Exactly.

CHAI RVAN WALLI'S:  -- which is rmuch nore
dense than if they were spread out through a fat
| ayer.

MR. BLOVART: Exactly. Correct.

MR. ARCHI TZEL: Did your previous slide
also find a correlation?

MR. BLOVART: Yes. Each experinment we did
responds to one point on one curve anong the old
curves of the 6224. | nean it's dependent on the
total anobunt of debris, so given the total amount of
debris, you get one curve, and then on this curve, you
can find -- for this you will find one point on the
curve. So we will accommpdate this 6224 curve to our
insul ation and the particul ates.

CHAI RVAN WALLI'S: Inthereal accident, it
nmust depend then on which cones first, and if the
fibers cone first and build up a l|ayer before the
particul ates get there, it will be different than if
the particul ates get there first. So you have to keep

track of that, presumably, in the real case.
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MR. BUTLER: It's a closed circuit.

CHAI RVAN WALLI'S:  So you assune that it
all goes through the reactor and gets spit out the
break and cones around agai n.

MR. BLOMART: Yes. Yes. WlIl, sonewhat,

yes.
CHAI RVAN WALLI S:  Ckay.
MEMBER RANSOM  You put di anet aci ous earth
on it and then you filter out the particles. It's

very much li ke a swimm ng pool type filter. And then
after you' ve coated the filter wth dianetacious
earth, it's a very effective filter for stopping
parti cl es.

MR. BLOVART: The thing which is very
inportant that this scenario occurred in a time
schedule, in a very short tine schedule. So the
cl oggi ng occurred within, | would say, ten m nutes of
recircul ati on phase. It's very, very, very quick.

CHAI RMAN WALLIS: So it doesn't take many
circul ati ons.

MR. BLOVART: Many tinmes to recircul ate,
no.

MR, LETELLI ER: You mentioned that the
test was scal ed, and just now you nmentioned that you

kept track of the number of circulation cycles. Can
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you pl ease explain the scale? Wat was preserved?

MR. BLOVART: What is preserved, here you
have a given surface of sunps, so you have to adapt
the total anobunt of debris you flowin your facility
to the total surface of the sunp. That's inportant.

Okay. So this presentation and this way
we're going to do in France. W think we are capable
to assune good predictions.

CHAl RMVAN  WALLI S: To meke good
predictions?

MR, BLOMART: Yes.

CHAIl RVAN WALLIS: To neke it.

MR BLOVART: W made it. W made it.

CHAl RVAN  WALLI S: And make good
predi ctions.

MR, BLOMART: Yes.

CHAI RVAN  WALLI S: Can you tell ne
somet hi ng about this now? Wat you showed us in the
exanpl e with the big zone of influence was a bi g break
in the hot leg, and this transmtted a great deal of
debris to the screen, but you didn't say anything
about thick films and thick beds and thin beds. |'m
trying towork out is the big break worse than a smal
break or how does that work?

MR BLOMART: It's not evident, no. The
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big break is not obviously the worst case.

CHAI RVAN WALLIS: It's not obviously the
wor st case. You have to cal cul ate the thin bed effect
and everything in order to find out the worst break
Si ze.

MR. BLOVART: You have to proceed al ong
t he NUREG 6224. You have to pay attentionto the left
hand of the curve.

CHAl RVAN WALLI'S: So it's not clear that
doing away with the big break necessarily does away
with the worst case; is that correct?

MR BLOVART: |It's not so easy to answer
your question.

CHAl RVAN  WALLI S: It nust be plant
specific. | nmean there are all kinds of different
i nsul ations and --

MR. BLOVART: No, no. You address not a
break in order to be sure what shape will have the
6224 curve. In order to be able to predict the
appropriate way as head loss given a certain ratio
between particulates and fibers. On the one hand,
thisis theresults you nust have. On the ot her hand,
and which drive the design, the total surface of the
sunps is a big break, in fact.

CHAI RVAN WALLIS: What I'mtrying to say
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the anobunt of fibers depends on the break because
t hey' re broken up frominsul ati on. The particul ates,
if it's all latent debris, my be the sane no nmatter
what the breaks are.

MR, BLOMART: Yes.

CHAl RVAN WALLI S:  So your ratio of fibers
to particul ate depends very nuch on the break size,
and it's conceivable then that the smaller nunber of
fibers gives you nore of a thin bed and that would
correspond to a smaller break size. So it's
concei vabl e that the small break could be worse than
the big break because it gives you the thin bed
effect.

MR, BLOMVART: Yes.

CHAI RVAN  WALLI S: s that a fair
st at enent ?

MR  BLOVART: Correct. This thin bed
effect is totally influenced by the design of the
sunps thenselves. |f you consider wave sunps or fl at
sunps, a design as proposed to us, they can nore or
| ess acconmodate this thin bed effect, and that's a
key issue in the solution you will inplenment in your
pl ant, because it's a very inportant point. Provided
you have solved this issue, you will deal with a 2A

break, big break LOCA, LOCA break
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But, first of all, you have to get this
from the industry that can address it and not
chal | enge the sunp, structure of sunps.

CHAI RMVAN WALLIS: The two pictures you
showed us, in one of them the wavy screen --

MR, BLOMART: Yes.

CHAl RVAN WALLIS: -- in one of them the
surface of the bed is flat.

MR, BLOVART: Yes.

CHAl RVAN WALLI'S: I n the other case, the
surface of the bed | ooks |i ke a bl anket which foll ows
the screen. That's the thin bed, presumably. The
thin bed follows the screen --

MR. BLOMART: Yes, exactly.

CHAI RVAN WALLI'S: -- and the thick bed --
why does the thick bed fill up like that? Wy does it
hydraulically do that?

PARTI Cl PANT: Maybe it's too difficult a
guesti on.

MR.  BLOVART: What we have said when
perform ng these tests is that if you don't have a
good ratio between particulates and fibers, the
bl anket will be formed whatever the shape is. So it
fills up --

CHAl RMAN WALLI'S: It | ooks Iike different
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| ayers. It looks like a sort of gray l|ayer that
follows the fiber.

MR. BLOVART: OCh, no, because it's dry.

CHAI RVAN WALLIS: It's just because it's
dry?

MR. BLOVART: | think. W took it out, so
| think it's -- the blanket is forned whatever the
shape is, but the density within these waves i s nuch
hi gher. Yes, much higher

CHAI RMVAN  WALLI S: So it's not a
honbgeneous - -

MR. BLOVART: Yes. Inthis case, it's not
honmogeneous. But it may be a bit difficult to
explain. Wat | wanted to illustrate essentially is
a few benefits.

CHAI RMAN WALLI S: So that essentially
nmeans that if you have wavy filter, you don't anal yze
it the same way as you do a flat one?

MR. BLOVART: Maybe M. Zeigler wll
answer .

MR, ZEl GLER: | had the pleasure of
working with the good people at EDF on this and
talking with them and | ooking over their results.
What you're seeing over here is sonething which we

have seen in what we call the nore advanced strai ners
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where you do have a wave situation going |like that.
The initial debris bed formati on of the fi ber won't be
uniformin the coverage of it and will formthis thin
bed. And as you accurul ate nore and nore fiber, the
interstitial space gets filled up and the screen then
transitions from this wave surface area to the
projected surface area, and that's how you cal cul ate
now t he head |l oss with this reduced surface area when
you have a high degree load on it.

So it's a matter of transitioning what
you' re seeing as you accunul ate nore and nore debris,
nowthe gaps will get filled up preferentially and the
whol e screen now transitions to the projected area.
So that's how you acquiesce for the NUREG 6224
correlation, takeinto effect the geonetrical factors.
So this is atine-dependent occurrence that occurs on
screens that are not flat plate. That is why in the
presentation this norning with M. Andreychek and M
Di ngl er over here were careful in saying that we're
applying a flat plate correlation. That's exactly to
make sure that we're on the conservative side and t hat
we're always using the projected flat plate barrier.

MEMBER KRESS: But that didn't tell us why
it does it.

MR, ZEIGLER Wy it does?
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MEMBER KRESS: Yes.

MR. ZElI GLER: It's basically how it
accunul ates on it. W have seen that always in all
the tests on it, that you accunul ate in the crevices
and it builds up to the crevices.

MEMBER KRESS: Must have sonething to do
with flow patterns, but | don't know

MR ZEI GLER  Correct.

CHAl RVAN WALLI S: Ckay. So you're saying
t hat t hey have a conservati ve net hod whi ch assunes t he
wiggly screen is flat.

MR. ZEIGLER: He took the wi ggly screen
area, the total area of the wiggly screento calcul ate
the thin bed. Once he goes into the thick bed, he
transitions into the projected area.

MR. BLOVART: Exactly. | wanted on this
slidetoillustrate -- | wanted to illustrate onthis
slide all of the consequences of our assunptions.
What does it nean in terns of layout? \Were were
t hese sunps? So we have four squares which total
surface, as | told before, is 40 square nmeters. If we
i magi ne nowt he new dat a we have proposed, you fill up
nore or |ess 50 percent of the -- so you will have a
sump which will align from let's say, 40 degrees to

180 degrees. So it's a huge increase, huge increase
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in surface.

CHAl RVAN WALLI S:  Surface area?

MR.  BLOVART: Yes. Huge increase in
surface area. So since where we are today, so let's
say | will give you a figure, because you need maybe
i nformation, but we are nowin the range of 400 square
neters, then in the range of 100 square neters.

MEMBER RANSOM So you i ncreased t he area
by a factor of --

MR. BLOVART: By a factor of ten

MEMBER RANSOM  -- ten.

MEMBER RANSOM  And the ol d screens were
i ke 40 square neters?

MR. BLOVART: Yes, yes. So today that's
where we are.

CHAl RMVAN WALLI S: Is that what you woul d
call a backfit?

MR. BLOVART: A what?

CHAl RVAN WALLI'S:  Is that what NEI woul d
call a backfit?

MR. BUTLER: W don't know what the French
regulators call it.

CHAl RMVAN WALLI'S:  Presunably, if you had
to put in 40 -- you had to nultiply your screen size

by ten tinmes, that woul d be a backfit, wouldn't it, of
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sone sort? Wiether it's a conpliance backfit or other
ki nd of backfit, it's a backfit of sone sort.

MR. BUTLER: Oneis aregulatory term and
the other is a technical term

CHAl RVAN WALLI S: Well, it would be
significant nodifications on the plant.

MR. BUTLER | think we would all agree
t hat --

MR. BLOVART: But | et us say that today we
have such an amount of surface because we have a
little know edge about a |arge set of problenms. So
t oday we have a basel i ne.

CHAI RVAN WALLI' S:  Tonorrow you wi Il have
a |l arge ampbunt. Today you have a smal| anbunt because
of ignorance. But noww th the new design, you wl|
have a | ot nore.

MR. BLOVART: No. | will not followyou,
because | wll say the follow ng: That when
eval uating the anount of fibers and particul ates of
unknown parti cul at ed debri s and concrete and so on, we
systematically i ncrease or take t he maxi numval ues not
knowi ng exactly where the truth in fact.

Wll, | think few evidences to identify
the truth, but we are keeping studies -- we are

conti nuing our studies, and these studies show, to
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sone extent, that we coul d reduce these val ues and we
are ai m ng at reduci ng these val ues sonme nore close to
the truth. Because the | arger the sunps are, the nore
risky it iswthrespect to downstreameffects. So we
have a great interest to be as close as possible to
the truth. That's very inportant.

MEMBER RANSOM In the redesign, what
fraction of the material which is dispersed w nds up
on the screens?

MR. BLOVART: It depends. It depends on
alot of things. You nmean when assuni ng the anount at
the bottom of the reactor building how nmuch goes
t here?

MEMBER RANSOM  Yes. And so nuch materi al
i s rel eased.

MR. BLOVART: It depends.

MEMBER RANSOM Do you al so have trappi ng
and things like that in the systenf

MR. BLOMART: Yes. So it can go down by
a factor of two.

MEMBER RANSOM  How nuch?

MR. BLOVART: A factor of two to three.
So if you have a given anount --

MEMBER RANSOM  Maybe half to a third.

MR. BLOVART: Hal f, half. Depends on many
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t hi ngs.

CHAI RVAN WALLIS: All this material goes
t hrough the screen. What nmakes you think it goes
t hrough the reactor? Wy doesn't it get clogged up?

MR.  BLOVART: Because the screen are
tighter at every screen within the reactor.

CHAI RVAN WALLI' S:  Spaces and t hi ngs don't
attach to fibers?

MR. BLOVART: Yes. The spaces are 2.75
mllineter by 2.75 mllimeters for a solid. For the
filters at the bottom of the fluorescent are al so.
For the punps and so on, we nade experinments to see if
t he punps were able to function, to operate wi th rough
waters. So we can assune that provi ded a very cl ogged
filter upstream the filters, the debris will go
t hrough and will clog the screens of the sunps prior
any screens downstream of the reactor cool ant.

MEMBER KRESS: |f you didn't have enough
for your filter, you would have nmentioned the clog,
even the smallest, but it's a matter of -- a race. |
think the filter wins the race. W used to do this
with aerosols. W could put themthrough a big hole
and they'd eventually clog it, but it takes a | ot of
time.

MR, LETELLI ER: You nentioned in your
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proposed redesign as you nmeke the screens |arger
you' re nore vul nerabl e to debris penetration, and you
raise a very subtle issue for the regulator that |
mentioned at the international workshop. I"d like
these gentlemen to hear it. They are inplicitly
t aki ng sonme credit for the presence of debris ontheir
screen in order to protect them from downstream
bl ockage and erosion. And that's a policy decision,
that's a position that has to be evaluated for the
US plants as well. And tonmorrow we'll tal k about
sone screen penetration testing where we're
essentially assum ng a cl ean configurationinorder to
assess the fraction that actually gets through. W're
not taking credit for the presence of a filter bed.
It's a very subtle point.

CHAI RMVAN WALLI'S:  You worry about erosion
because the velocities are higher in the core or
somet hi ng? Why do you worry about er osi on downst r eanf

MR. LETELLI ER: For throttle valves or
bearings, valve seals.

CHAI RVAN WALLI S: | see. It would be
actual ly, say, in the ECCS, the snaller area parts of
the fl ow passage. Ckay.

MR. BLOVART: Thisis all ny presentati on.

| can answer to you additional questions if you have
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t hem

CHAl RVAN WALLI'S:  You are EDF, so | w |
not ask you the questions | would normally ask.

(Laughter.)

MR. BLOVART: Thank you.

CHAI RVAN WALLI'S:  Thank you very nuch,
very hel pful.

PARTI Cl PANT: Take a break?

CHAl RMAN WALLI S: Well, | think we're
ready to take a break. Now, again, we can't start
until it advertises, right? W' re ahead of schedul e
again. Here's ny consultant.

W will take a break and cone back at
3: 15, and then we're going to hear howNRRis goingto
resol ve everything. Thank you. W' |l take a break
till 3:15.

(Wher eupon, the foregoing matter went off

the record at 2:52 p.m and went back on

the record at 3:20 p.m)

CHAI RMAN WALLIS: Everything is going to
becone cl ear.

MR. JOHNSON: Thank you. | just wanted to
say a fewwords on the presentations and, in fact, the
presentations for tonorrow, we've got a nunber of

topics that we're going to be presenting and a host of
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notes fromthe staff here to provide presentations,
i ncl udi ng Ral ph Architzel, who is going to provide an
overvi ew of the plan and t he schedul e, Angi e Lavaretta
and certainly Bruce are going to talk about the
nmet hodol ogy today. Tonorrowwe're goingto tal k about
the generic letter. Dave Culison who is the primary
author, | guess, of the generic letter is going to
tal k about the generic letter. Leon Witney is com ng
into talk about the bulletin response. | thinkit's
inmportant to tell you where we are on the bulletin.
W'l do that very briefly. And then |ast but not
| east we're going to tal k about from NRR perspective
t he ri sk-infornmed approach and where we are with that,
and how we see that progressing.

Al so, tonorrow following that is tine on
t he agenda to tal k about the Ofice of Research, the
work that's going on on the chem cal precipitation
effects. And we recogni ze that that's inportant, and
al so looking forward to that presentation. W see
t his as a val uabl e opportunity to provi de an update on
status from the last tine we talked to the ACRS.
We've got -- in a nunmber of slides you'll see sone
fair amount of background. W recognize that by this
time everybody in the roomis fairly up to speed on

t he background, and so we're going to take your
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prompting when we get to the presentati on where you
want us to nove faster, and we're going to try to be
sensitive to not replow ground that nay have been
pl owed earlier today, so we could keep this noving
along crisply and stay on track.

We believe that we've made good progress
in terms of working on this issue with all the
st akehol ders, the industry and the public. Obviously,
there are sone di fferences. NElI, the industry pointed
out some of those differences this norning. You' |
hear about sone of those differences as we progress.
We t hi nk we can work through those differences. And,
infact, it's tinme to stop tal ki ng about what is the
NRC approach and what is the i ndustry's approach, and
to get to a point where we're tal king about what is
t he approach that we're going to use to go forward
with resolution of the issue, and so we | ook forward
to that evol ution

| wanted to make just a couple of points
before | sit down. One is, again we sincerely do
appreciate the opportunity to neet wth the
subconm ttee this weekend, also in August. And, in
fact, in response to your comments, Dr. Vallis, we do
recogni ze that the scheduleis not ideal. Ildeally, we

woul d al ready have considered the evaluation. W'd
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already have it in front of us. The staff would have
| ooked at it. You'd have a chance to look at it
before we came before you to tal k about the generic
letter.

W woul d have had worked through this
gui dance on this so-called risk-informed approach or
realistic conservative approach. And, in fact, that
woul d be a part of what you woul d be considering at
this tinme. W would have conpleted and would
understand the i npli cations, what ever they may be, for
the chemi cal precipitation effects. And, clearly,
that's not where we are today.

The Conm ssion has nade it very clear to
us, and we've taken their words to heart. W need an
aggressive resolution to this issue, and that causes
us to proceed with a conpressed tine line. That neans
that we're having to work harder, faster, with greater
uncertainties; and, therefore, perhaps greater
conservatisns. And we are working with the industry
who al so, | believe, based on their presentation is
working with sort of the same direction in mnd.

W want to meke sure that we get this
issue resolved in a reasonable tine frame wthout
sacrificing safety, and that's certainly I think a

perspective that certainly all of the staff, and I

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

235

bel i eve that Tony echoed it in his coments.

CHAI RVAN WALLI S: What do you nmean by
effective resol ution?

MR.  JOHNSON: W nean by "effective
resolution”, resolution on this issue in a way that
hel p causes us not to have to revisit it in a few
years based on ot her offenses, based on other things
that we don't know, based on changes in things like
50-46 risk-informed rul e maki ng and t hose ki nds of --
we're | ooking for aresolutiontothisissuethat lets
us walk away fromthis in terms of it being on the
plate for sonmething that we need to --

CHAI RVAN WALLI S: Resol ution requires
har dware nodi fication. You can't walk away fromit
until those hardware nodifications have been
per f or med.

VR, JOHNSON: That's absolutely right.
We're going to tal k about in one of the presentations
or certainly before we close what our time frame --
what the schedule provides for resolution of this
generic i ssue, generic safety issue, and sowe'l| talk
about what that means in terns of tinme frane. The
year i s 2007 where we are expecting the licensees w |
have i mpl enented their hardware fixes for --

CHAI RVAN WALLI S: How are you going to
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knowwhat is effectiveresolutionuntil you've got the
responses to the generic letter.

MR JOHNSON: Yes, that's right.

CHAI RVAN WALLI S:  Maybe t he probl em goes
away in five mnutes, maybe it lasts for five years.

MR. JOHNSON: That's true. We'll talk
nore on schedule when we talk about the generic
| etter, because we've thought about what happens in
2007 and whether, in fact, we go beyond 2007. And
we' ve t hought about what fl ows out of a generic safety
i ssue, so we'll touch on those issue. David will be
ready to touch on those issues tonorrow when we talk
to the generic letter. Right, David? Very good. So
we want to address the resolution to this issue on a
time frame that we want to address a resolution to
this issue, but we want to resolve it in a way that
doesn't sacrifice safety.

Anot her point | wanted to nake i s despite
the challenges of timng, we do believe it's
appropriate and, in fact, beneficial for the
Subcommittee to consider the generic letter. The
generic letter descri bes the approach that we will use
t o convey our expectations tothe industry for what we
want themto do.

We do apol ogi ze. W recogni ze that the
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letter that we gave you was draft. W' ve gotten
substantial beneficial comments, | believe, from
ext ernal stakeholders on the draft generic letter.
W' ve made sone revisions. W've not conpleted the
revisions that we mght nake to that generic letter,
but we're here to talk about what we woul d propose
based on t he changes that we' ve seen, or the comments
that we've seen on the generic letter.

There are sone inportant issues to talk
about; issues, for exanple, is this going to be --
should this be an information request that we
typically do, or should it be a request for action?
Should we ask the conpliance question? W talked
about that in a neeting. VWhat about tim ng and
schedul e, given all of the challenges that we have.
And so we've got conments on those issues. We're
considering those issues and we'll address those
i ssues in our discussion on the generic letter, our
proposed approach.

CHAI RVAN WALLI S: Does this draft respond
to all of the public coments?

MR, JOHNSON: We are working on a draft --

CHAI RVAN WALLIS: | don't see how we can
comment on anything. Everything seens to be work-in-

progr ess.
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MR, JOHNSON: | was really going to say we
are -- we believe that the draft that you have took a
good shot at addressing the public conments that we
have. There are sone i ssues that we need to make sure
that we are at closure on, and they could result in
some smal | changes, | believe. And we've briefed our
proposed changes up through I'll say Dr. Sharon, and
he's consistent with the approach. He's not seen the
exact words, so you could see tweaks in the generic
letter, but I think we actually have enough neat to
enabl e you to get a good perspective about where we
t hi nk we ought to go on the generic letter.

We're going to discuss the risk-informed
alternative. There are a bunch of discussion and a
| ot of questions and conments on the risk-informed
approach, the risk-informed alternative. W believe
it would put us in an untenable situation to end up
where we are ready to go forward with an approved
nmet hodol ogy, a suppl enent net hodol ogy to the staff to
eval uate this i ssue that does not consider thereality
of the fact that we are even today, right today, we
are working on risk-inform ng 50-46.

W believe that it's inportant that
what ever we do with respect to the sunp refl ect that

direction. W believe that we ought to get out in
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front of that direction, that we ought to be

conservative. | knowthere are questions on that, and
we'll tal k nore about it with respect when Donni e gets
into the presentation. W' |l talk about how we see

our sel ves com ng out.

| guess | would differ alittle bit from
John. We do see this as a pilot, if youwll, a very
narrow application of risk-informng 50-46. You'll
see we worked very hard. W're working very hard to
make sure that we do things in a way that we believe
will be consistent with where we are heading with
respect to 50-46, so we look forward to your
qguestions. And | do note that you' re being briefed on
50-46 | believe in early July, and so you'll get an
opportunity in the next fewdays to hear where that's
goi ng. But again, we see those as lining up in terns
of how we proceed.

In the end, the staff is going to need to
wite asafety evaluation that conveys what we beli eve
i s an accept abl e approach for eval uati ng sone formof
abilities, and for Ilicensees to identify what
corrective actions they would i nmplenent. W, in fact,
do plan to audit, to verify what is done in those
eval uati ons. The oversight process, and the

i nspection process is absolutely a part of the
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regul atory process going forward to nmake sure that
we're confortable that |icensees have not just done
what they said they did, but they inplenented it
appropriately, and that it is effective. So for us,
it doesn't end in 2007, but certainly we've got a | ot
of work to do in the comng nonths. The |icensees
have a | ot of work to do certainly in the com ng years
with respect to making these fixes to make sure that
t hey address this issue.

That's all | wuld say in ternms of
opening. |If there are no questions, again Ralph is
going to come forward, Ralph Architzel is going to
cone forward to tal k about the overview of the plan
and the schedul e, and then we're going to tal k about
t he met hodol ogy. And I think that's what we pl anned
for this afternoon.

MR. CARUSO. Ral ph, you're going to be the
gui nea pig here and explainit that the ACRSis trying
to inmprove our interactions with stakeholders. The
red light here when it conmes on, we'll give you a
chance to start your presentation, and the nunbers -
we'll withhold of all our questions for the first 10
m nut es of your presentation.

CHAI RVAN WALLI S: He only has hal f an hour

for the whol e thing.
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MR CARUSO That's correct.

CHAI RMVAN WALLIS: And is sonebody else
going to cone on later? Ralph, are you ready?

MR. ARCHI TZEL: Yes. M nane is Ral ph
Architzel. 1'mwth the Plant Systens Branch i n NRR
l"d like to -- M ke Johnson went over quite a few of
the points | was going to raise, so |I'mgoing to go
t hrough these fairly quickly. 1 would like to focus
on just some of the changes since we were with you
| ast February.

One of the changes is supposed to be ny
co-presenter, is that we have Dave Sol ari o as t he new
Section Chief in NRR and he's got a sole
responsi bility now for GSI-191, so there has been a
managenent focus on this i ssue, and t hey' ve dedi cat ed
a Section Chief specifically to this task.

Al right. Basically, thisis an outline
of the presentation. | was going to go over who's
doi ng what today and tonorrow, and M chael did that.
| guess up front |I' msupposed to do the concl usion so
that | get ny 10 mnutes, and I'd like to say the
conclusion to ny presentation is that the industry
initiative with close oversight by the NRC | eads to
effective resolution. And we are on schedul e to cl ose

out by 2007. That's the overall conclusion of this
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presentation.

Again, one thing | would like to go
through fairly fast because you' ve heard all of this
| ast year. For exanmple, that this derives froml ong-
term cooling requirements of 10 CFR 50-46, and the
debri s bl ockage can cause the prevention of injection
water into the core contai nment spray system One
thing I would like to note, and it sort of goes to
some of the questions earlier, is that USIA-42 did
close this issue in 1985, but it was closed with a
recognition that quite afewplants woul d not survive,
not the specific plants but on the same type of a
basis with ongoing efforts to replace insulation, so
it's been recogni zed. This issue, althoughit's been
recogni zed, new information later is worrisonme, and
since then we' ve establ i shed a conpl i ance exceptionto
the backfit rule, so at the tinme we accepted this in
1985, we m ght not have accepted it today because of
t he conpliance exception.

| did want to point out sort of an
operability or the conpliance question. This has been
rai sed before, and it's been the situation for quite
a while. And as | nentioned, the new events of BWRs
and the newinformation that was i dentified duringthe

BWR resol ution are reasons that we have opened GSI -
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191.

Last year again | told you during this
generic issue program stages, the first three are
done. The technical session was done by Research,
regul ati ons and gui dance devel opnment i s pretty much - -
they're still inthe process with the NEl nmet hodol ogy
and our issuance in terns of our SER and that
nmet hodol ogy, and how  we are proceedi ng.
| npl ement ati on, sonme comng in the fall of next year.
"1l just go on to the next slide.

You've heard about the technica
assessnent, the debris, the thin bed wasn't known in
"85, upstreamthrottle val ve and downstream bl ockage
i ssues have been added to the resolution of this
problem although they' re not specifically part of
GSI-191. And then you have other effects |like the
| ows on the screen once you consider the differenti al
pressure as opposed to clean screens.

The techni cal assessnent concl usi ons were
that plant-specific analysis should be conducted,
appropriate corrective actions should be done on a
pl ant-specific basis. The ACRS has previously been
briefed in Septenber and July, in Septenber 2001. NRR
bri efed you on our generic comruni cati ons and status

in February of 2003.
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Wth the action plan, we are i npl ementi ng
the action plan in the guidance devel opnent stage.
The regul at ory gui de has been i ssued. | knowit's not
as thorough or as detailed as what you were | ooking
for, but we are working on the detail ed guidance at
t he nonent .

We did receive the earlier draft versions
of the guidance, but now we have a submittal on the
NEI gui dance for plant-specific evaluation, and we're
wor king on the generic letter for the plants.

One thing we are investigating is the
i mpl enentation beginning following the qguidance
review, and that is basically |icensees comencing
anal yses. You'll hear in the generic letter
di scussi on tonmorrow when actually the schedul es are
planned for the plants to actually do the
nodi fications. |'ve got a schedul e chart up here, as
well. And there's been sone changes i n consi deration
of the generic letter, so some of this is new. I
woul d caution the generic letter, the version you got,
has not been rel eased, but it is the current thinking,
but there are sone changes in the internal parts of
t he schedul e but not the conpletion dates.

CHAI RVAN WALLIS: [I'mtold we can ask a

clarification question. Wat does MPA activity nean?
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MR. ARCHI TZEL: Multi-planactivity. That

just means that any tinme we have a generic letter or
bulletin, we have a process where we close out the
generic letter, and it takes it out of generic space
wi thin NRR It takes it into another organization
where the Project Managers and | nspectors are | ooki ng
at the resolution of those issues, so there will be
like tenmporary instructions. The inspectors will go
out and inspect parts of the generic letter and the
actions, and we'll have a closure process on the
generic letter and on the bulletin also. You'll hear
sone of that discussion of the bulletin tonorrow

We are being supported by LANL in this
activity since this was turned over in Septenber
2001. They do provide continuity of the issue and
related technical support. They have perforned
vol unt eer pl ant cal cul ati ons. Sone of those are bei ng
consi dered for alternatives that we may present to the
Conmittee in August, sone of the nethodol ogies, and
some of them are already used in the nethodology in
reference. For exanple, the CFD work t hat was done by
LANL is referenced in the NEI nethodol ogy.

They also exam ned operative recovery
actions and determ ned some of the risks were | ower

when you consi der those aspects. That was a report
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you' ve seen earlier. And they are providing input to
our safety evaluation on industry evaluation
gui del i nes.

W have been working closely with the
industry. W had a lot of neetings, and there is
actually two -- you say what coul d we have done in the
two years. There have been quite a few neeti ngs goi ng
on between t he i ndustry establ i shing ground rul es, and
sone of them | guess we're still visiting, so it's
kind of frustrating but initially it was a voluntary
initiative by the industry. | guess you could still
call it that, but we're enforcing it through the neans
of the safety evaluation. |It's transforned sonewhat
fromthe begi nning thought process, froma voluntary
initiative into an SER where when the generic letter
isinforce and there's aregulatory footprint toit.
And t her e has been cl ose coordi nati on bet ween Resear ch
and NRR, and ongoing testing. And you'll hear we've
been involved closely with NRR, in all research and
all the testing prograns that have started.

There i s the two-phase approach. That's
changed since the last time we net. We did issue the
bulletin. At the time we net |ast year, we just had
the generic letter in front of you, and we did take

the actions to reduce ri sk and i ssued themin the form
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of the bulletin.

CHAI RVAN WALLI'S:  Some of the industrial
comments were that the bulletin already takes care of
things. Wy do we need a generic letter?

MR. ARCHI TZEL: WE're still planning for
that regulatory -- there is a chance that as we go
forward we might drop back to the way this thing
originally started, was just going to be an i ndustry
initiative, and we'd issue a regulatory information
summary. | nean, if we're thorough enough and we're
confortable with it, we could go back to that if we
want ed to.

CHAl RVAN WALLI'S:  The light is out.

MR. ARCHI TZEL: M ten mnutes is up. |
wanted to show you sone sanples from --

CHAl RVAN WALLI'S: It's all been alittle
bit confusing to us, is the interplay between the
bulletin and this letter.

MR. ARCHI TZEL: Well, when you sawit, it
was one docunent.

CHAI RVAN WALLI'S:  One or two.

MR. ARCHI TZEL: The reason we split it was
to -- when we were going through the review process
and managenent was | ooking at it alongwi th staff, the

i dea was sone of these actions where we were calling
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for neasures to reduce the risk shouldn't be held up.
This is a significant enough i ssue that we shoul d put
t hat out right away. W shouldn't subject it to a 60-
day public comrent period, and then resolve all the
public comrents.

CHAl RVAN WALLI S:  Have any been taken as
a result of the bulletin?

MR, ARCHI TZEL: Yes. And Leon Wit ney
will talk alot -- the bulletin has gone out. All the
pl ants have answered. One plant said they were in
conmpliance - that's Davis-Besse. The rest of the
pl ants have answered, and we have a presentation --

CHAI RVAN WALLIS: Only Davi s-Besse t hat
clainms to be in conpliance?

MR ARCHI TZEL: That's correct.

CHAI RVAN WALLI S: That's interesting.
W' ve been assured by them about things before.

MR,  ARCHI TZEL: Vell, we didn't accept
that answer to say that they're in final conpliance
with this issue. W caveat in our response to them
we've still got tolook at it with the new gui del i nes,
but as far as the tinme being, at that tinme, they only
had t o decl are conpliancewiththeir current |icensing
basis, which they could show -- they had an easier

time. We did an inspection. But anyway, you know
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t hey have quite | arge sumscreen nodification -- and
some of the plants m ght have -- they didn't declare
non-conpliance, but it was easier for themjust to
take the interim nmeasures and try and decl are that
they were in conpliance.

As | nentioned, we're reviewing the
responses to the bulletin. W're actively review ng
the sunp evaluation methodol ogy. Ilt's a little
difficult there consideringthe tine frame, and we're
in a different node on eval uating that methodol ogy.
W're going to basically limt the interactions
between us, and we don't have time for RAIs and
neetings, et cetera. W mght have sonme phone calls
but we mght just be establishing alternatives that
are acceptable to us. And so you'll hear about that
a little bit from Angie and Bruce, but it is a
different review in that sense.

For the cl oseout we plan to inspect on a
sanpl e basi s t he pl ant -specific eval uati ons requested
by the generic letter. Those are the inspections | ed
by technical people who understand how you do the
nmet hodol ogy, but they'll be inspections to track the
resul ts.

"1l just | eave the chem cal precipitation

i ssue for now. You'll hear about it tonorrow, but

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

250

there is currently nothing in the guidelines as you
heard on the chem cal precipitation issue. But NRR
Staff has been closely follow ng that resolution, so
we do have NRR Staff, a chosen engineer in the
Chem cal Engi neering Branch that are foll ow ng that.
And then we have the downstream effects included in
the generic letter, as well.

CHAI RVAN WALLI S: Wien | look at the
status, what | see is reviewing, review ng,
devel opi ng, pl anni ng, being developed, to Dbe
evaluated. It looks as if everything is in a pretty
early stage.

MR. ARCHI TZEL: | have the generic letter.
The generic letter, | wouldn't say that's an early
stage. 1'd say --

CHAI RVAN WALLI S:  But not hi ng seens to be
finished. I1t's all under devel opnent, review, review,
or being planned or sonet hi ng.

MR. JOHNSON: | think that's a fair point.
The bulletin is out. W're |ooking at conpensatory
action. W'l talk nore about that, but with respect
to the generic letter going forward, we really aren't
at the stage where we're wapping up, review ng,
approving and those kinds of things.

CHAl RVAN WALLI'S: It seenms premature for
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us to comment. And if you canme back sayi ng we' ve got
this thing under control, we know what we're doing,
this is why, then | think we could conment. But al
of this looks Iike stuff which is going on, hard to
get a hold of. How can we contribute?

MR. ARCHI TZEL: The generic letter is nore
final, and that you' |l hear it fromDave tonorrow, but
basically, it --

CHAl RVAN WALLI'S:  Are you going to talk
about the generic letter?

MR. ARCHI TZEL: Yes. W're going to do
t hat .

CHAI RVAN WALLIS: | didn't quite seeit in
the program and | thought --

MR. ARCHI TZEL: There's a session on it
t onmor r ow.

CHAI RVAN WALLI S:  Ckay.

MR. ARCHI TZEL: | guess specifically on
the schedule, the key there is that we are still
shooting for a safety eval uati on by Sept enber. Now on
the generic letter, one thing that relates to your
schedule is we're | ooking to i ssue that i n August and
you don't have a July neeting, so that's one of the
reasons we're neetingalittle bit early. W' ve still

got to go CRGR but you don't have an August neeti ng,

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

252

so neeting that schedule had to be now, and they're
still working on the final. Part of it is
accomodati ng the ACRS schedule in ternms of when you
have the full conmttee neetings. And then sone of
these are new. Dave will gointo alittle bit nore,
but when you start conmencing the eval uations --

CHAI RVAN WALLI'S:  This is the schedul e.

MR. ARCHI TZEL: The bi ggest change there
is down at the bottom about when the nodifications
start bei ng made i n accordance with the generic letter
in 2006. That's a change from before.

CHAI RVAN  WALLI S: Then you have a
conclusion that everything is going to be okay by
2007. That's what the first slide said.

MR, ARCHI TZEL.: Ri ght . We're going to
have it done by 2007.

CHAI RVAN WALLI S: Wel |l you were giving ne
very little confidence. | don't knowwhat the rest of
the subcommittee feels like. | mean, you' ve given ne
not hing substantial to buttress your conclusion.
You' ve got plans and you' re doing work and all that.
| don't see anything specific.

MR. ARCHI TZEL: You'll get somne specifics
in the other presentations.

CHAl RVAN WALLI S: You have an acci dent
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plan to address TSI. What is this plan? Does it have
m | estones, does it have measures?

MR ARCHI TZEL: It does have m | estones.

CHAl RMVAN  WALLI S: Your criteria for
deci sion maki ng and all that kind of stuff, or is it
a fuzzy thing?

MR, ARCHI TZEL: It has m | estones, but
sone of them have -- well, just as an exanple in
revi ewi ng net hodology, it was originally a 10-nonth
process. So we're now -- | guess | can give you a
warm feeling. | guess the point is that we're on
track to get it conpleted, and we' ve got an alternate
method of doing it, and it's developing our own
met hodol ogy. | don't really know how to tell you
It's not going to be a normal review, so it's not
going to give you a warm feeling.

MR, JOHNSON: Yes. | guess | woul d just
add we, in fact, do have a very detail ed schedule with
a bunch of internediate mlestones that we're not
showi ng you. For exanple, the nm|estone for issuance
of the draft generic letter were commonly hit and we
did that. W had mlestones to provide for public
conment on that. We're on track. This is a part of
the inspective process to give the closure on the

generic letter and get it issued by August, so | nean
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hopefully you have a better sense at the end of this
presentation, but we've got a bunch of m | estones t hat
we're working. Although it is certainly true that
there are i ssues that we're consideringlike therisk-
inforned alternative that we're still doing active
work on, and we're going to bring that to a quick
closeif we're going to be able to stay on schedule to
continue to neet intermediate m|estones to neet the
final resolution.

MR. ARCHI TZEL: Really, since it is nore
or |l ess an overviewtype presentation, | want to get
into the details of what we've done so far on the
net hodol ogy review, but | also would |ike to offer an
opportunity that | did have sone sanpl es of i nsul ation
that PCl provided. And would the Committee be
interested? Ralph or Bruce can pass them around to
you ri ght now and you see sone of the material that's
i nvolved in sone of these analyses. You get a feel
for what it |ooks |ike.

So ny overviewis sort of conpleted right
now, but 1'Il pass this around and Gordon can expl ain
any pieces for it. GCkay. One thing, here's just an
exanple -- is that okay with the comttee?

CHAI RMAN WALLI S:  Sure.

MR. ARCHI TZEL: You mi ght to see this type
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stuff, so here's |like what Mneral wall |ooks like.
Here's some Nukon base that was provided by PCl.
Gordon, if you' ve got any addi ti onal comrents you want
to make --

CHAI RVAN WALLI'S: Do you have a shot of
what it | ooks |ike whenit's been shattered by a two-
phase depth?

MR, ARCHI TZEL: Well, you've seen that in
the -- here's a Nukon bl anket that it's open instead
of closed. Here's sone other closed ones.

MR. CARUSO Bruce, the sanples that you
have are from the University of New Mexico for the
neeting in February. Were those typical --

MR LETELLIER: Ceramic fire burnates.

(Si mul t aneous speech.)

MR, CARUSO. Well, | renenber that you had
a bunch of different sanples. Those were typical of
this sort of material that's been chewed up and --

MR LETELLI ER: Yes, basically this
fi berglass blanket where you can receive it as
manuf actured and you shred it to create or make --

MEMBER RANSOM Are all of these in
conpl i ance now?

MR. ARCHI TZEL: Yes. They'rein different

plants --
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MEMBER RANSOM You'll find all of these

different things in different plants.

MR ARCHI TZEL: Sone of them aren't as
conmmonly in plants.

CHAl RVAN WALLI'S:  These is just for the
musenment on the side. Okay. \What | understand is
what are the techni cal i ssues, howthey're going to be

resol ved, what are the regul atory i ssues, howare they

going to be resolved? | haven't had it explained to
me in a |logical sequence. Maybe |'m being very
stupid, so | can say yes, | have great faith in the

way you're going about it. These things don't tell ne
how the issues are going to be resolved as for the
procedural things. You're going to issue letters,
you're going to evaluate this, you're going to revi ew
that. | don't have a good feeling about the problem
is going to be resolved properly. That's what | don't
get. Now maybe |I'm being very stupid.

MR ARCHI TZEL: Well, it's nore to --
i ke, for exanple, the 100-page response | etter we got
from NEI on our RAlIs, you' ve had that. You' ve seen
that, it's been distributed to vyou. And the
i ndi vi dual questions --

CHAl RVAN WALLI S: | knowit's substanti al .

NEI has done a |lot of work. They've conme up with a
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docunent that's much nore believable than what they
had | ast year. That's sonmething | could point to and
say now do | really need to look at that? Maybe
that' s sonme substantial i nprovenent in the situation.
What have you done to substantially inprove the
situation? You're going to tell us that?

MR. JOHNSON: Yes. This will still be
avail able to you that says here's the schedule and
here are the comments --

CHAI RVAN WALLI S:  Ckay.

MEMBER FORD: There wi ||l be an overvi ew of
all the chall enges and how they fit into the overall
probl enf?

MR, ARCHI TZEL: There's going to be
i ndi vi dual pieces that are addressed.

MVEMBER FORD: | think what we're all
strugglingwithis we knowthere's an overal | problem
We know how it fits into the regulatory structure.
VWhat we don't have a good feeling for are what are the
t echni cal chal | enges and who i s doi ng what to resol ve
t hose chal | enges as an overview. And then we're goi ng
to hear each individual person talk about chem cal
effects.

MR. ARCHI TZEL: The very next presentation

we will give some of what you're | ooking for.
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MEMBER FORD: That's great.

MR. ARCHI TZEL: Probably not everything
t hat you want because recognizing that we're really
going to cone to you on August 17'" to give you a nore
detail ed conclusion of how we resolved the issues
conpletely, but the very next presentation --

MEMBER FORD: G eat.

MS. LAVARETTA: Good afternoon. M nane
is Angie Lavaretta. |"ve worked for the NRC as a
React or Systens Engi neer for about 10-years and with
t he Pl ant Systens Branch, and |I'mjoined by Dr. Bruce
Letellier of Los Al anos National Lab, who is assisting
us with the technical review of the NEl sunp
eval uati on net hodol ogy gui del i nes.

Cint Schaffer, who's Ilisted on the
agenda, is also a major contributor for Los Al anbs on
this review, but Bruce and I wll be providing the
joint presentation on the status of our revi ewtoday.

Al right. For the summary, this
presentation wll relay the following major
concl usions; that although the staff identified a
nunber of concerns in response to the original
submttal received from NEl last fall, the final
nmet hodol ogy was subm tted wi th i nprovenents, and we' ||

tal k about the content; that the Staff with support
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fromLos Al anps i s eval uati ng t he net hodol ogy gui dance
and is consideringalternatives for unresol ved i ssues;
t hat NEI has recently responded to Staff RAIs whichto
a | arge degree are applicable to the final version of
t he met hodol ogy and i s under review now. And that we
are in process wth this review, and may not be
prepared to provide details of our final approach and
final position with regard to all areas today, but
that we will be prepared to provide a full discussion
of the final approach and position when we return on
August 17"

As far as the status of the review, NE
subm tted a draft nethodol ogy gui dance to the NRC on
Cct ober  31°. We had identified problens in a
prelimnary review and followed up with a nore
detailed request for additional information in
February and March of this year. In response to our
comments, NEI devised a new approach whi ch you heard
descri bed earlier this norning.

The Staff agrees that this baseline
evaluation of the sunmp followed with refinenents
provi des i mprovenents, such as addi ti onal
justification for assunpti ons made, added
conservati sm and the use of a sanple cal culation, in

particular, that we Dbelieve 1is conducive to
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consi stency and wuser-friendly approach for the
i censees.

In our initial review of the My
submttal, the technical details and content seened
simlar to that in the OCctober 31 submittal.
Therefore, as we are revi ewi ng the NEI response to our
RAI's on the earlier version, we're finding that the
responses applytothisreview, thisrecent submttal,
and they seem to be helpful in adding detail that
i mproves our under st andi ng of the approach used inthe
May 28'" submittal

The maj or areas of the sunp eval uation are
listed here, break characteristics which we'll not be
di scussing at this presentation. There's a separate
presentation t onor r ow on t he ri sk-informed
application; debris generation, a consideration of
| atent debris, debris transport, head |oss and
downstream and chem cal effects. Dr. Letellier wll
expand on some of these areas of review

DR. LETELLI ER The intent of our
presentation this afternoonis to give you an i dea of
what review activities we're engaged in at present,
nore than to present the results of the findings, but
| would like to give you some overall inpressions

simlar tothose that Angi e has been sharing wi th you.
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CHAI RVAN WALLI'S: Do you have copies of

this?

DR. LETELLI ER There are about five
slides here, and they wll be included as a
suppl ement. The expl anatory information provided in
t he RAI responses was general ly very hel pful, and one
of our key activities is to make sure that that
information is carried over into the final docunent.
Because of our |imted opportunity for interaction on
t he conpressed schedul e, there's sone question about
how we docunent and incorporate that additional
detail .

| think it's the intent of the staff that
t he conbi nati on of the i ndustry gui dance and t he St af f
SE together will provide the regulatory basis, the
gui dance docunent that should be foll owed, so we're
working hard to nmke sure that that additional
expl anation is preserved.

Inour initial review, we had a nunber of
very technical questions about references and
supporting argunments. 1In general, the RAl responses
br oadened their application of conservatisns i n order
torespond to those RAlIs. W find that there has been
careful thought given to the |ogical construct of

these methods, so that it is self-consistent, and it
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is a contiguous argunent.

Sonetimes that was done at t he expense of
physical detail. They were sinplifying assunptions
t hat were made. And one of the main chall enges that
the Staff has and nysel f personally, istorecalibrate
our intuition of conservatism under the proposed
sinplifcations. Keepinmndthat we've been studying
the gory details for three vyears about the
phenonenol ogy of step-to-step and howwe nm ght create
predi cti ve nodel s and what the physics are invol ved.
And now all of a sudden we're faced with oh, 60
percent small, 40 percent | arge.

Now we have to reintegrate those
assunptions into our perception  of overal |
conservatism and that's one of our main chall enges,
particularly in light of our review of the baseline
assunpti on. | think it's critical that everyone
agrees and understands why the baseline is
conservative, and that it serves the rol e that the NEI
has proposed, that it be an initial opportunity for
vul nerability assessment and that it serve to point
out the key areas where the |icensees mght seek
refinenents.

In sone cases in the May 28'" subnittal

the supplenmentary refinenents that were discussed
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this norning arealittle bit hardto find out, culled
out explicitly. And the Staff is trying to judge how
much effort, or how we should prioritize our effort
into a review of those refinenents.

There's an awful lot of very good
background i nformati on provi ded, but you'll find that
it's also not very explicit in how that information
shoul d be followed fromstart to finish at tines. So
our Kkey review activities, nunber one, is to
understand the baseline conservatism to do a
confirmatory analysis of the zone of influence
vol unes. That is such a key aspect to the
vul nerability assessnment tothisissueingeneral that
it deserves some validation.

To their credit, the NEl has foll owed our
suggestion to codify, if you will, some of the nore
techni cal aspects of the analysis, and in that way
i mprove the consistency of evaluations across the
industry. | think that will inprove the efficiency of
reviews that cone |ater

There are sone questions we still have
about the treatnment of coatings as a debris source.
There are still some unsubstanti ated assunpti ons and
where the word "conservative" is used often, we woul d

i ke to have our own understandi ng of what degree of
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conservatismis inplied.

The last bullet there is to actually
conduct a conparison of the transport assunptions
between the very sinplified event trees that you saw
this norning, conpared to something nore detail ed,
nore simlar to what EDF pursued in their plant wash-
down analysis. And because we have the benefit of
t hat work t hat was done to support the vol unteer pl ant
assessnment, LANL and our contractors have those tools
avail able, so we want to do a crosswalk, if youwll,
to see if we get the sane answer, and to help us
understand what degree of conservatism is in the
sinmplifying assunpti ons.

One key aspect that | wanted to nmention,
on the face of your first inpression of the baseline
isit isvery conservative overall. But, nonethel ess,
there are steps that you could argue under sone
conditions are not conservatism and so we have this
bal ance between over and under that we're trying to
conpensate. The key assunption that |I'malluding to
that was not nmentioned this nmorning, is in order to
partition the fine debris between active sunps and - -

CHAl RVAN  WALLI S: Now we can ask
qguesti ons.

MR, LETELLIER: In order to partition the
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fine debris between the quiet sunp pools and the
active sunp pools, there's an assunption, inherent
assunption of uni formm xi ng t hroughout the vol unme of
water. And that's sonmething we would |ike to exam ne
because we know from the exanpl e that EDF presented
and i n our volunteer plant study, there are preferred
pat hways for debris washdown, and sonetimes they can
be very close to the sunp screen. It's not a given
that the fine debris ends up in the reactor cavity
si mply because there's a |l arge vol une of water there.
So that's an exanple of one issue that we're
exam ni ng.

CHAI RVAN WALLI S: Now you say careful
t hought is being given. That's fine. That's good,
| ogi cal construct is good, but what's t he substance of
t he experinental evidence, the sort of validation by
compari son with real data that makes us believe that
t he met hods are okay? Is that sonething that's being
done or is going to be done?

MR. LETELLI ER: The i ndustry has appeal ed
to what | would say the historical or traditiona
knowl edge-base with regard to debris generation,
debris transport, debris head | oss.

CHAIl RVAN  WALLI S: Because it's been

accepted in the past, it's now okay?
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MR. LETELLIER: | n nobst circunstances, it
is the best available information that we have to-
date. It doesn't nean that it's ideal quality or
quantity of information. For exanple, there are still
a nunber of insulation types that are not fully
guantified as far as the physical response or head
| oss properties.

In those circunstances, the industry has
tried to rationalize a conservative position. For
exanpl e, substitutingthe properties of another debris
t ype. As you heard this norning, when the danage
pressures or damage behavior in insulation are
unknown, they apply the properties of the nost
vul nerabl e insulation type. That's a good exanpl e.
And those sinplifying assunptions | found to be very
sel f-consi stent.

| have sone addi tional thoughts about sone
of the individual steps of the accident scenario. W
can go through these pretty quickly, | hope. Wth
regard to debris generation, as we said, the baseline
defi nes t he damage vol unme based on t he nbst vul nerabl e
insulation type. That is very conservative, and |
t hi nk nost pl ants shoul d pursue the refinement. Were
data is available to have an insulation-specific

damage pressure, that is sonething that could easily
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conme to agreenment on

I found in discussions wth the
contractors that have worked up sone of the
net hodol ogy, that thee has been a consistent
application of the ANSI jet nodel, at |east as far as
t he phil osophy goes of conputing a vol ume under neath
a pressure contour which represents damage potenti al ,
and remapping it into the spherical zone. That has
been done in a consistent way.

Now there are still some deficiencies in
t he nodel . Perhaps the ANSI jet is not the ideal
thing to be using. Again, it may represent the best
available at this point in tine.

CHAl RVAN WALLI S: Howdoes it conpare with
the experinment? |If you take the ANSI jet nodel and
what you know about damage pressures, does it node
what happens when you take a real jet and real
insulation and put it in the jet and see if it gets
damaged or not?

MR. LETELLIER. There have not been any
speci fic bl omdown experinents perforned with respect
to insulation danage. The ANSI nodel is based on
structural | oading approximations, and so there are
some di screpancies between the pressures that you

predict with the nodel and those you m ght expect on
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a smal ler object, Iike an insul ated pipe. That's the
status of know edge. | can specul ate on i nprovenents
to the nodel, ways to nodify that data and how the
correlations were validated. |'mnot sure that it's
constructive to pursue at this tine.

MEMBER RANSOM Is this ANSI jet nodel
document ed sonmewhere?

MR LETELLIER. O course.

MEMBER RANSOM  On paper or what?

MR LETELLI ER: The ANSI ANS standard,
58.2 from 1998 is the best reference.

CHAl RVAN WALLI'S: | | ooked at that, and
there's alot of -- | nean, you coul d say yes, thisis
a nice |looking nodel, but is it valid?

MR. LETELLIER: Presumably, it fits the
data upon which it was based, which again were done
for a large flat plate jet center line objects. It
was i ntended to --

CHAI RVAN WALLI S: But that's not what
happens. There isn't a large flat plate in the rea
system is there?

MR. LETELLIER  For debris generation?

CHAl RVAN WALLI S:  Yes.

MR. LETELLIER: Typically, that will not

be the case. That's right. I f you want to think
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about it as an abstraction, the radial pressure
di stribution on a large flat plat only maps the
| ongi t udi nal conponent of the dynam c pressure, and so
t here's somet hi ng m ssing there. W' ve got transverse
fl ows that you woul d expect to i npinge upon a target.

CHAI RVAN WALLI'S: | thought the ANSI jet
was for a free jet. There's no flat plate there at
all, is there? The flat plate was the Sandia
experi nment .

MR. LETELLIER: No, | think they're very
simlar in nature, actually. The standard itself
references the Sandi a nodel as an alternative, if it's
used appropriately.

One thing that was not discussed this
norning is that there hasn't been any adjustnment of
t he damage pressures for two-phase jet effects. The
effects have not been observed or docunented. It's
specul ative that there may be an i nportant difference
between a jet that entrains water dropl ets and a steam
jet or an air jet surrogate. The NElI has chosen not
to accommodate that explicitly; however, they have
accounted for -- they've tried to make a conservati ve
assunpti on about the fraction of fine material that's
f or med. And in that manner, hope to bound that

uncertainty.
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MEMBER FORD: Now as you go through this

list, isit your objective to get data on all of these
guestionable itens?

MR. LETELLIER: Tinme does not permt usto
seek additional information. From a regulatory
exercise, from NRR s perspective, we are meking the
best use of available information. Andin sone cases,
there will be a default conservatismthat's adopted.

MEMBER FORD:  So how do you know i f one of
these itens is not the killer? You decide by
engi neering judgnment, we don't have the tine or noney
to |l ook at that one, havi ng used engi neeri ng j udgnment,
that's okay. How are you sure about that?

MR, LETELLI ER That is part of the
chal | enge of assessing the conpeting conservatisns
over and under.

MEMBER FORD: Now is that how we could
hel p?

MR, LETELLIER Very nmuch so. |'ve given
you a set of candidate priorities where | personally
feel we should focus our efforts. |If you can offer
reconmendations as to the path to pursue our
refinement or a nore legitimate approach, that woul d
be nore than wel cone.

VEMBER FORD: Now will that be an
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obj ective for the August neeting?

MR LETELLIER. W are proceeding --

MEMBER FORD: Is that too |ate?

MR. LETELLI ER: We are proceedi ng with our
reviewat present. For exanple, |I'mpersonally trying
to validate the zone of influence calcul ations, and
eval uate the ANSI nodel, so that work i s underway. In
order to make a tinely contribution, it would have to
be sooner than August 17'". The staff is hoping to
present our final recomendations inthat tinme frane.

CHAl RVAN WALLI' S:  But you're aware of the
difficulties. | mean, the Sandia nodel had no
mechani sm for | oss except a shockwave, and the ANSI
j et nodel has sone other nechanism entrainment or
sonething is going on.

MR, LETELLIER: It has a transition zone.

CHAI RVAN  WALLI S: Which | didn't
under st and physically, conpletely different fromthe
Sandia nodel, so who's right? It calls for a
definitive experinent it seens.

MR, ARCHI TZEL: Wll, can | nmake the
point, that you'll hear fromresearch tonorrow, and
there is some international experimental work that's
going to go on.

CHAl RVAN WALLI'S: It's going to go on.
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MR. ARCHI TZEL: Yes, it's like in two

years, soit's not timely for us. The point is we're
maki ng decisions now on the information we have.
We're going to nmake conservative end deci sions.

CHAl RMANWALLI S: Conservati ve decisionis
to say the whole containnment is --

MR. ARCHI TZEL: Well, that's been done for
the boilers in some cases. That's correct. But don't
need to necessarily be that conservative. But | guess
the point is, there are residual questions out there.
It's not that there's not research planned, but --

CHAl RVAN WALLI'S:  But you don't want to
get egg on your face. You don't want to say we'll
enbrace this jet nodel, and then find that two years
from now soneone has done an experinent, and it turns
out it wasn't right. Part of the reason we're in the
situation today i s because the research wasn't done in
t he past. Peopl e made judgnental decisions, 50
percent or sonething, and it turned out to be maybe
not a very wse decision in the light of new
know edge.

MR,  ARCHI TZEL: We probably need help
al ong those lines, but that is the path we're going
down right now We don't have the luxury of waiting

for the results.
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MR. LETELLI ER: In fact, the ANSI nodel

was enbraced, endorsed, if you wll, for the BWR
resolution. It was exercised to conpute damage zone
vol unes.

The industry has examned the initial
conditions for both a hot leg and a cold | eg break,
and in order to what they termed bound the damage
vol unes. | would like to run npore state point
condi ti ons during bl omdown. |'mcurious to knowif as
the quality of the steamincreases, as it dries out
during bl owdown, the jets don't get |arger actually.

For debris characteristics, the coatings
i s damaged. The questi ons we have are whet her or not
t here are possi bl e tenperature effects. The industry,
to their credit, has done sone experinmentation wth
high pressure water jets at two different
tenperatures, which we would call nomnal. They do
not approach the jet tenperatures.

The reason for ny questions on concrete
ablation earlier from EDF gentlenen is that the
current industry positionis that a fewmls of paint
protect your concrete fromhi gh pressure jets; and yet
we have sone data that shows concrete ablation
occurring. And there's sone speculation that it's

really the tenperature gradi ent that you get spalling
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fromthe concrete surfaces because of the tenperature
shock, and that's sonething that has not been tested.
There is also -- we have sonme concern about the
performance of paints at those high tenperatures, as
well, so that's sonmething we're | ooking at.

CHAl RVAN WALLI'S:  Presumably if it's hot
enough, you actually vaporize noisture within the
concrete and it cones apart.

MR. LETELLI ER: That's possible too.
Again, | nmentioned that it is plausible the two-phase
damage mechanisns - there are plausible two-phase
damage nechani sns that coul d be different froma steam
jet. Andthe industry is conpensating by conservative
debris size distributions.

At present, we don't have a physical basis
for judging how conservative that may be. Some of
t hose pl ausi bl e mechani sns are erosion by droplets,
penetration with i nternal expansion, flashing within
t he bl anket. There are a nunber of conditions that
could be different.

I n general, the industry chose to repl ace
m ssi ng damage pressures by -- they were conpensat ed
by an assi gnnment of damage pressure equal 4 psi, which
is one of the nost vul nerable debris types that has

been tested under surrogate conditions.
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Anot her aspect of debris generationis, as
t hey explained this norning --

CHAI RVAN WALLI S: The pressure i s what ever
pressure is achieved on the surface during direct
i npact, as a pressure that would be neasured at the
surface, presumably sone sort of stagnation pressure.

MR LETELLI ER On the object, that's
right. And those were determ ned experinmentally by
putting pressure sensors in a free jet expansion, so
the field, the pressure field was napped by a
surrogate object, not a large flat plat, but a small
pressure transducer.

MEMBER RANSOM They are stagnation
pressures so that they can be translated to dynam c
pressure. el |, t hey are dynami c pressure
measur enment s.

MR, LETELLIER Yes. As | explained this
nor ni ng, there are only two si ze categories, the large
4 by 4 inches, and everything smaller. Wile we night
agree that the assignnment of the fine debris fraction
is conservative, they have ignored any potential
degradati on of the |arge pieces.

CHAI RVAN WALLI S: So it's the pressure
t hat destroys theinsulation. It's not the suction at

t he high velocity flowfl ow ng passed the sides of it?
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MR LETELLI ER: Ilt's a pressure

differential.

CHAl RVAN WALLIS: It is? | don't know.
If | put a cylinder in a flow, | get a stagnation
pressure on the front, and |I get | ow pressure on the
sides that sucks things off.

MR, LETELLI ER: And again, there are
potential shock effects fromtheinitial blast. There
are many physical phenonena. We've had this
di scussion before. The intent of the experinentation
is --

CHAI RVAN WALLI S: | would think that
squeezing insulation against the pipe is unlikely to
pull it off, but sanme sort of suction ripping it off
is nore likely to --

MR LETELLIER: The sheer force --

CHAl RVAN WALLI'S: Droplets in a fl ow get
broken up by being ri pped off fromthe si des or sucked
up out of the back, and they al so can get punched in
the front. There's a variety of destruction
nmechanisns. It's not just --

MR. LETELLI ER: Indeed. The intent of the
experiments were to correl ate the observed anount of
damage with some physical nmetric that's rational.

They coul d have chosen tenperature to correl ate those
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effects, and said at this location in a free jet, |
observed X amount of damage. They coul d have used any
netric.

Latent debris you will hear nore about
tomorrow in the research presentation. The industry
has participated in a cooperative effort to coll ect
debri s sanpl es which were characterized at LANL. W
have sone results to share tonorrow and the report
actually should be posted on ADAMS for public
accessibility this week.

|"d like to point out that the coll ection
nmet hods and t he conpl et eness to which the surveys are
performed are critical to the proper estimation of
inventory, we found quite a variety between the
col l ection nmethods between the plants. And sone of
them did a much better job of collecting the sub-10
m cron particles than others. | thinkit's really an
experi ence basi s needed t o assess t he ef fecti veness of
t hese strategies. The nmedia, for exanple, is another
good data point.

I n general, theindustryisrelyingonthe
results of a foreign material exclusion programto
preserve the -- | guess to mnimze the inventory of
| atent debris, and for some plants that are on the

margin of vulnerability, that may becone a safety-
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critical function to maintain cleanliness. That's a
byproduct of that assunption. They are estinmating
debris on both horizontal and vertical surfaces. And
again, the report should be avail able this week.

CHAI RVAN WALLIS: It is arbitrary to say
4 by 4is large, and anything |l ess than that is small.

MR, LETELLI ER: It's related to the
physical size of the gradings and what can be
obstructed for containment flow and what could not.
Again, it's a very sinplified -- it's a very
conveni ent assunpti onto manage only two groups rat her
t han seven, the whol e di stribution, soit inprovesthe
efficiency and the consistency trenendously. Qur
chall enge is to assess whether they've adequately
covered all of the steps, all of the details that
we' ve been concerned about to this point.

CHAl RVAN WALLI'S: It woul d seemto ne that
M. LeMar was only considering small particles. He
wasn't considering these 4 inch by 4 inch, 10
centineter by 10 centi neter whatever you want to call
them | don't know what you'd call themin --

MR, LETELLIER:  Fl ocks.

CHAI RMVANWALLI S: Fl ush cl ots or sonet hi ng
fl oating around.

MR. LETELLI ER Again, | think they
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partition their debris distribution into two parts,
the large and the small. And they assuned that the
smal | was conpl et el y degraded i nto i ndividual fibers.
CHAI RVAN WALLI S:  Agai n, does this have a
realistic basis or does soneone just grab a nunber
fromthe air and say 4 by 47
MR. LETELLIER It does have a realistic
basis. There is always a distribution observed, at
| east in the surrogate test, fromindividual fibers
all the way to only m nor damage on a cassette. And
t he i ntent has been to pick a fraction, the 60 percent
or 40 percent that bounds all previous test data, so
that there is a physical basis. You may not agree
that it's high fidelity, but there is a rationale.
MEMBER RANSOM Are the PWRs here sim | ar
to the French PWR, where nost of the affluent goes
t hrough gradings before it finally gets down to the
sunp, so the large debris would pretty nuch be
strained out by just the plant configuration itself.
MR. LETELLIER: There is such a variety of
designs in USPWR contai nment structures that plants
have a various anount of grading, of decking.
MEMBER RANSOM |s there any credit taken
for that or can they take credit for that?

MR. LETELLI ER: They can if they do a
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careful detailed washdown analysis as you saw an
exanple of. In fact, that's what our assessnent of
t he vol unteer plan | ooks |ike. For the BWR study, it
was critical to know whether the break occurred bel ow
t he gradi ngs or above, and that affected the anpbunt of
upwar d bl owdown, and al so t he washdown fracti ons t hat
reached the suppression pool. Those sane attributes
are still relevant to this problem

In general, the outline of the event
sequence for washdown show generic pathways, but
little guidance on what retention factor should be
used. In effect, exactly your question about what
factors are reasonable to assune under water flow
ver sus spray i npi ngenent, versus different conditions.

| did notice that one assunption about
fine reflective metallic insulation, the fines that
are carried to upper containnent are assuned not to
wash back down. And there's very littlejustification
given for that, except an expectation of |ow water
velocity. And | just need to think about that. There
are any nunber of little assunptions, either
explicitly mentioned or inplicitly carried with the
analysis that is quite a sorting task.

Again, | nentioned the assunption of

initial wuniform debris assumed wthin the pool.
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There's no treatnent of debris transport during pool
formati on. We know that that will occur. There wll
be piles of |eaves in containment. The contai nment
sunp itself can be a dead cavity that draws debris in
that direction. You can pile it up on the screen.

They have sinplified that process by
saying it's all very fine. |It's honpbgeneously m xed
in the water. |t goes wherever the water goes. And
again, the only basis we have for judgnment is to
conpare our best estimate of a detailed washdown
transport with that assunpti on and see howt hey match
up.

At present, there's no consideration of
| ocation for where the debris is introduced into the
pool. And again, appealing to sinplicity, they do
t hat for convenience. But in sone cases we know, ice
condenser plants in particular, can have a very
| ocalized water flow return pathways, and sonetines
they could be very close to the sunp.

CHAI RVAN WALLI S: So all of these are
pl ant - speci fic things too.

MR LETELLIER  Yes.

CHAI RMVAN WALLIS: Soit's goingto be very
difficult besides this guidance for the staff to | ook

at each one of these submttals and say ah-hah, you
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haven't considered the fact that this pathis closeto
the sunp, or that this is sonething peculiar about
sonet hi ng el se.

MR LETELLIER  That's true.

CHAI RVAN WALLIS: So who's going to do
that? We haven't yet had a staff menber sent up with
any technical know edge to convince us that he's
really on top of all these technical problems, to
enabl e himor her to pick out yes, this is assunption
is okay. No, that one isn't.

MR, LETELLIER: | think it's always been
the intent or the desire of the staff to generate
information for internal use, that the effort at
compi ling the know edge base was a first attenpt at
that. The revisions of the reg guide are an educati on
process for the staff, as well as the contractors.

Eventual ly, we will be facedw th training
the auditors, whether it's the people you see in the
roomor the regional inspectors. There will have to
be sonme succi nct statement or applications guide that
are offered for that process.

CHAI RMAN WALLIS: There's got to be sone
principle involved here that you don't overload the
staff with judgnental decisions which they're not in

a good position to nake.
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MR. LETELLIER In order to satisfy that

concern, the best solutionis a conservative baseline
t hat everyone can agree on. Then you obvi ate t he need
for the detail. Unfortunately, there are sone
i censees that won't be abl e to accommpdat e t hat | evel
of conservatism They wll have the greatest
chal | enge in pursuing the refinenents.

CHAI RVAN WALLI'S: | just want to ask you,
at the beginning | said that LANL had nade this
paranetric study, and found sone recent concl usions.
Now there's this NEI nethodology. Do you think the
NEI met hodology is going to cone up wth anything
different fromwhat you folks came up with? And if
so, in what direction? You're in the best positionto
tell us.

MR. LETELLIER It's speculation at this
poi nt . | can ~cite a nunber of additional
conservati sns that the baseline inposes that we did
not .

CHAI RVAN WALLI S:  That woul d nake t hi ngs
wor se. So the inplication would be that the
concl usions would be even nore severe in terns of
pl ants having to do sonething, than concl usions from
your study.

MR. LETELLI ER: Again, | think the
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industry attenpted to convey the reason for the
baseline, and it serves several purposes; one of which
is to direct additional effort, where to put their
attention. | think thereis a policyissue beforethe
staff and this body as to how do you interpret the
results of the baseline. You may not be privy to
those results. They may bypass that and pursue the
refinements just as part of the normal course of
anal ysi s.

In sonme cases, as | said, the proposed
refinenments are additional detail, but they' re not
always directly tied logically to their prior
sinplifications. In many cases, | don't see a
progr essi on, a natural progression from the
assunptions of the baseline into a refinenent. In
particular, | guess the effect of pursuing a
refinement on all of the other assunptions is not well
i ntegrated. The connections are still not adequately
expl ai ned.

It's never been clear to ne whether if you
choose Path A, do |I have to take the nost detailed
path all the way through, or can | pick and choose?
Sinmpl e versus conplex at any step, and what are the
inmplications of that for the prior assunptions that

you' ve already nade? That's not well descri bed.
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MEMBER FORD: Now what you're saying is

scary, because you're going through a whole list of
very valid question marks, and yet we don't seemto
have any deci sion process to decide what should be
| ooked at in experimental detail, and what they're
going to just take as engi neering judgnent and put off
on the side. And you're saying that you need to nmake
t hose decisions now in order to come up with your
final answers in the August neeting, whichis what you
said, but I don't think you really neant the final
deci sions. So when are these decisions nmade?

MR, LETELLIER At this point intime, we
don't have the luxury of pursuing additiona
experi mentati on. It is an engineering judgnent
exerci se. The best approach to this review is to
preserve the | ogical construct that the industry has
provided and meke sure that it's inmposed in a
consi stent manner through the refinenents.

MR JOHNSON: Conservative and consi stent.

MR. LETELLIER  Chemi cal effects you'l
hear nore about the test plan tonorrow from the
Research side. Just to reiterate the bottombullet,
at the nonent, this is considered to be an open item
in the licensees response to the generic letter. It

should be a G, pending conpletion of these tests.
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MEMBER FORD: And the objective of that

programis what, the specific quantitative objective
is what?

MR. LETELLIER: Primary objective is to
det erm ne whet her or not adverse chem cal effects are
created in a reasonable containment environnment.
Secondary objective, if +the adverse chemcals,
gel ati nous material or particul ates are formed, can we
quantify the head loss in a manner that allows us to
do sunp screen vulnerabilities.

MEMBER FORD: For all the various types of
i nsulation that we have.

MR, LETELLI ER: Qur principal concern
right now is the fiberglass because it perfornms a
filter medium It also seens to contribute to the
chem stry of the solution. It sheds chen cals,
silica, manganese, iron. All the constituents of the
glass seem to participate in the chemstry in
i mportant ways.

CHAl RVAN WALLI S: Your first instinct
woul d be that it would be fairly neutral. It's not a
very aggressive environment. |If you put glass fibers
in there, nothing nuch shoul d happen.

MR, LETELLI ER: It depends on the flow

velocities, and the diffusion conditions near 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

287

surface of the fibers, but others can correct ne if
|*"'mwong. Under high velocity, the fiberglass can
lose up to 3 percent of its nass per day through
sheddi ng - -

CHAI RVAN WALLI S: Isn't it nore likely
that the particulates wll engage in chen ca
reactions that the large surface area, all kinds of
chemcals in there. Dirt contains pretty well
everything, so isn't it nmuch nore likely that those
particulates will be involved in chem cal reaction?

MR. LETELLIER: You're tal king about two
phenonmena here. First of all, there's a dissolution
mechani smwhere you have contri butors to the soup, if
you will. And there's the whole issue of saturation
and precipitation.

What you nention about participating in
the reaction in the formof a catal yst or nucleation
site, of course it is avery dirty environment. Both
the debris on the screen can participate, as well as
the debris that's laying in the corners. And the
test, | hope you coul d see, is designed to acconmodat e
t hose various conditions.

That's the extent of ny coments, and
we'll let Angie finish with a sumary.

M5. LAVARETTA: | guess | could speak to
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sone of the comments that were made before. The
comment that having a | arge nunber of plants because
of the conservative treatnment, going to the hardware
fixes, | don't knowthat | personally woul d agree t hat
that's a bad outcone. I think because of the
aggressive schedule we have, the conservative
treatnment is going to allow for us to serve safety.
As | ong as these plants are bounded by the results of
their analysis, what's inmportant is to bring closure
to this in an expeditious fashion, and | think the
schedule is driving this. And we want the plants to
be responsive and --

CHAI RVAN WALLI'S: It is interesting that
the schedule is driving. | would think that the
inmportant thing to do is to assure the technically
know edgeabl e public that the right decisionis being
made.

M5. LAVARETTA: | think it is the right
decision to fix the problemthat's been around for as
long as it has been.

CHAl RVAN WALLI S: Just because it's
schedul e driven. But you don't want to conprom se
sonething. You don't want to go and conprom se sone
critical area because of the schedule, and then find

out that this isn't technically defensible.
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VB. LAVARETTA: I'm not sure it's

conmprom sing to i nprove the design of the sunps.

MR. SOLARI O Excuse me, Dr. Vallis. You
have a good point. You' re asking whether or not we
take a few nore years, perhaps, to study nore
information. And I think M. Johnson in his opening
remar ks expl ained to you the direction the staff has.
W're trying to balance that against trying to nmake
progress, and this is what we think is the best course
of action right now

CHAl RMVAN WALLIS: | agree. | agree. |

mean, it may well be that everything is going to work

out fine. | knowyou are doing this as quickly as you
can, but it's artificial to say we will do it in a
nmonth if the job requires longer than a nonth. It's
a very artificial way to do business. [f | want
soneone to fix ny car, | say fix it so that | can

driveit. Don't just spend 10 m nutes. \Whatever you
do, you have to fix the requirenent, and that's the
assurance that presumably the observers from the
out si de need to get.

M5. LAVARETTA: | agree. It would be
i deal to develop the data to support the assunptions
t hat are nmade.

CHAl RMAN WALLI S: Well, | don't know.
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You' ve got to give assurance to t he observers fromthe
out si de that a good technical job is being done. And
yes, it would be great to do it on tine, and even
better to do it ahead of tine.

MR. JOHNSON: We understand. And to be
honest, | think actually the danger -- there's a
greater likelihood that we'll come up with a fix that
is overly conservati ve.

CHAI RVAN WALLI S: That m ght be true, yes.
Just because you want to be careful.

MR. JOHNSON: But again, we're trying to
bal ance comi ng out on the conservative side.

M5. LAVARETTA: As far as our approach to
the resolution, the staff is holding discussions.

CHAl RMVAN  WALLI S: That gives ne
reassurance that things are working out.

M5. LAVARETTA: This is a two-page |ist.
We'll be looking to clarify anything that we don't
understand. We're doing further reviewon a nunber of
areas, as Bruce described, in the treatnment of
coatings. There's a use of pressure washer data t hat
they're using as a basis for its characterization.
" m not sure whether this data is applicable to the
condi tions you see inside contai nnent during a LOCA.

W're going to be talking nore about it. The ZO
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mappi ng that's being done. We're having LANL do
verification exercises to conme to a position on that
use.

There's the debris transport assunptions
that he di scussed, and al so the use of single phase
debri s generation nodeling in atwo-phase regine. So
the final bullet is we're looking to find a bal ance
bet ween over - conservati smand t he under - conservati snms
that we've identified.

CHAI RVAN WALLI S: That's a very dangerous
bull et. You should have criteria for what's adequate
conservati sm and you shoul d be abl e to express those
criteria so that they' re understandable. This is the
nost wi shy-washy statenment |'ve ever seen.

M5. LAVARETTA: Vell, we're not in a
position where we can give you the details today.

CHAI RVAN WALLI S: No, but | nean we're
going to take a balance between plus infinity and
mnus infinity. That's aridicul ous statenent. W' ve
got say we know how to eval uate what's conservative
and not. This is howwe do it.

M5. LAVARETTA: Hopefully, it will nore
specific, and we'll be able to identify exactly what
areas we are |ooking at, where we see the probl ens,

wher e we see t he over-conservatisns, and find a way to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

292

CHAI RVAN WALLIS:  WwWell, how do you know
it's over-conservatisn® There's got to be sone
criteria for what's conservative enough.

MR, JOHNSON: Well, | think, and you guys
correct me if I"'mwong - | think what one of the
genesis of this statenent was that there woul d be this
baseline analysis that is, in general, very
conservati ve. But then plants would be taking
refinenents as they needed to, and so how does t hat
overal | analysis for each individual plant - how does
t hat end up? | think wasn't there sone of that -- was
there sonme of that perspective in that bullet
hopeful | y?

MS. LAVARETTA: Right. Well, we'reinthe
process of developing a way to conpare these areas,
and 1'mnot prepared to discuss the details.

MR. JOHNSON: It's really trying to not
just | ook at the baseline as if overly conservati ve,
because you coul d probably come upwith criteria about
that or the refinenment. 1It's what will cone out of
the mx for an individual plant, and will it be okay
wi th respect to howthey have eval uat ed t he sunp usi ng
t he eval uation --

CHAI RVAN WALLI S: Wl |, | think you shoul d
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forget the bottom bullet there and express it sone

ot her way.
M5. LAVARETTA: W will do a better job.
The areas where the guidance does not
provide a lot of information, if any, 1is the

downstream bl ockage, the calciumsilicate debris
effects, the chem cal effects which you heard about
and will hear nore about tomorrow, and the risk-
i nfornmed option.

For those areas that may not be resol ved,
we' re considering options for how we'd like to see
them treated; whether it's by some conservative
treat nment or by sone ot her approach that we'll come up
with on our own.

CHAI RVAN WALLI S:  So tonorrow we get this
ri sk-infornmed --

MS. LAVARETTA: Yes.

CHAl RVAN WALLIS: Al right.

M5. LAVARETTA: And we'l | be abl e to speak
to the specifics of our approach to this when we cone
back to you in August.

CHAl RVAN WALLI'S:  Now the risk-informed
opti on m ght not nmake any difference, because it nm ght
turn out that three inch break is the worst break

anyway in terns of simlar effects or whatever, |
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don't know. So it may not make any difference, but at
| east it's there.

M5. LAVARETTA: So we'l |l be back on August
17" with our final position and final review, and
then we're scheduled for a full commttee nmeeting on
Sept ember 8'", 9'" and 10'"

CHAI RVAN WALLI' S: | think we need at sone
point to figure out if we can add any value at this
time, besides saying we're looking forward to the
results of all the things you' re doing. Mybe we can
do that tomorrow, or do that today? How can this
subcommittee and the ACRS add val ue to the resol ution
of this issue at this nonent when so many thi ngs seem
to be in the process of being worked on.

MEMBER RANSOM M. Chairman, I'd like to
contribute a thought.

CHAI RVAN WALLI S:  Good.

MEMBER RANSOM W' ve been for sone tine
now tal ki ng about zone of influence nodels that are
tied to dianeter. Well, the thing that does the
damage is the energy of the jet, and the energy of the
jet has got to scale with the dianeter squared, so
you' d wonder can you have a |inear zone of influence
nodel ? The damage nechani sns are things | i ke flutter,

shear, not normal forces, which nostly materials do
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contain, and so fatigue and things |i ke that cone into
play in ripping the material apart, and they're al
related to the energy you have avail abl e to expend on
t hese structures.

CHAI RMVAN WALLI S: These are the kinds of
questions that the technical community out there is
going to ask when they | ook at how you resolve this
issue. And you want to be sure that you don't have
maj or questions like this which remain unanswered.
This may be just one of the questions that could be
rai sed about these nmechanisns. Wat |'d |ike to see
personal Iy woul d be sonet hing along the lines of the
NEI net hods, but really solid technical work, and we
could l ook at it and say yes, that's really good. W
accept that. That's the way on which to base your
decision. That's the nechanism so recommend to the
Conmi ssion that yes, you' ve now got a good technica
basis on which to make decisions. That's what we'd
like to see. | don't think we can get too involved in
the legalistic side of it, because that's not our
experti se. And until we actually look at the NE
docunent and staff's assessnent of it, we're not
really in the position to do that.

MR, JOHNSON: It woul d be best, but you'd

like to see the draft SE basically.
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CHAI RVAN WALLIS: | think that woul d be

where we could start to add val ue.

MR JOHNSON: Have we shared wi th t he ACRS
the list of our key issues?

M5. LAVARETTA: Wth the baseline?

MR. JOHNSON: Wth the baseline, or with
refinements and -- sort of the nobst significant of
t hose issues and the direction that the staff wll
take in terns of resolving those issues.

MS. LAVARETTA: The comments, | don't
think I've actually transmtted the |ist to Ral ph, but
|"ve got the list together in preparation for August.

MR. CARUSO | saw the RAI list to which
NEI responded on June 10'". That's all we have at
this point.

(Si mul t aneous speech.)

M5. LAVARETTA: | haven't transmittedit.
I'm planning on transmtting it for the August
neet i ng.

MR. LETELLIER The RAI response actually
docunents all of our detailed coments. It's just a
Question and Answer - that's the format that they
chose. That would be the nobst conplete set of
evaluation interaction that we have. We could

certainly help you prioritize. 1t's 103 pages.
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CHAI RVAN WALLI S:  So what are bei ng asked

to do this tine is to say go ahead with this generic
letter. |Is that what we're being asked to do?

MR, JOHNSON:. That'sright. W' re focused

CHAI RVAN WALLI S:  How does anyt hi ng we' ve
heard today affect this generic letter?

MR JOHNSON: You have not heard about the
generic letter today. When you -- theoretically, what
you've heard today will give you sone perspective
about sone of the corments t hat we' ve gotten regarding
schedul e, at least. But | think there are background
-- but nore inportantly, it was our first opportunity
to get to you to tell you where we are on the
eval uation of the guidelines, both the industry and
t he NRC. So we recognize that again, you're in a
situation where you haven't had a chance to dig into
ei ther the evaluation of --

CHAl RVAN WALLI S: Well, | think we nmay
have reached the sanme conclusion we reached for the
Reg Guide 182, that there are a | ot of questions out
there. They're being worked on but it's best to get
sonmething out in order to make sure that sonething
happens. And, therefore, getting the generic letter

out would hel p because it forces sonme response and
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forces people to work on the problem seriously,
because they've now got sone set things to do. In
that sense, it's good. But it's very difficult, |1
think, for us to anticipate successful concl usion.

MR, JOHNSON: Is it possible for us to
tal k tonorrow sone nore about how we can gi ve you what
you need to be nore effective in August?

CHAI RVAN WALLIS: We can tal k about it
tonmorrow. Sure.

MR. JOHNSON: | think that's where we get
t he nost benefit in terns of --

MEMBER FORD: | think there's two
probl ens, G aham The first one is what's on the
table right nowis expected of us. And | think we'll
get a better idea tonorrow in the first two
presentations tonorrow because they talk about the
generic letter, and alsothe bulletin. So we can find
out what the kind of scope of what the expectations
are for us, so we can satisfy themthere. But what
| mfar nore concerned about is howcan we gi ve advi ce
on the overall technical aspects. We have a huge
problem and | personally, because we haven't seen
even schemati c-types of data and the assunptions and
t he probl ens associated with that, | don't feel that

an infornmed technical person that can give any good
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advice, apart from being destructive rather than
constructi ve.

CHAl RVAN WALLI S: Well, we gave advice in
our last letter, and NEI seens to be foll owi ng sone of
it. | nmean, they're | ooking at the risk-inforned side
of things, and they're | ooking at alternative or ways
to get |long-termcooling, operator actions and ot her
things can assure that in spite of the fact that
there's sone uncertainty about the sunmp screens, the
core is going to be protected. And those have been
useful. But in ternms of the technical problems with
the debris generation and all that nmessy stuff, |
don't know that we can contri bute.

MEMBER  FORD: Well, wthout nore
informati on than we've got so far.

MEMBER KRESS: Wel |, considering the fact
that | don't really know how we're going to deal with
downstreameffects, | still think the best approachto
resolving thisthingis arisk-infornmed one. You have
torelegate it alowenough CDF t hat you can accept it
on risk screens. So | would certainly like to see
t hem approach that strongly.

CHAI RMVAN WALLI S: We're going to hear
about that tomorrow, the staff's perspective on the

ri sk-informed. O course, it nmay not nmake any
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difference. It may turn out that it's the small break
that matters. Who knows? So we're going to neet
agai n tonorrow. NEI has | eft t hough, haven't they, so

we won't be seeing them again, or at |east Tony has

left.

MR BUTLER 1'Il be here tonorrow

CHAl RVAN WALLI S: You'll be here, so
you'll be the representative of --

MR. BUTLER I'Il forward any questions

you have to Tony.

CHAl RVAN WALLI S: And t hen tonorrow at t he
end of the day maybe it will be clear how the ACRS
m ght add value. | think you mght null that over,
and per haps have actually a couple of transparencies
at the end or sonet hi ng whi ch says these are the areas
where you can be nost hel pful to us. Are we ready to
end up today?

MR CARUSO | think we are.

CHAl RVAN WALLI S:  Ckay. The sequel wil|

take place tonorrow, and we'll neet here at 8:30
tomorrow. And with that | will - what's the right
word - recess the neeting five mnutes ahead of
schedul e.

(Wher eupon, the proceedi ngs i nthe above-

entitled matter went off the record at 4:55 p.m)
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