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P-ROGEEDI-NGS
1:02 p.m

CHAI RVAN WALLI'S: The neeting will now
cone to order.

This is a meeting of the Advisory
Committee on Reactor Safeguards' Subconmittee on
Ther mal - Hydr aul i ¢ Phenonena. | am Graham \Wallis,
Chai rman of the Subconmittee.

Subcommi tt ee nenbers i n attendance are Tom
Kress, Victor Ransom G ahamLeitch, and Steve Rosen,
along with our consultant, Sanjoy Banerjee.

The purpose of this neeting is to review
two proposed NRC docunents for resolution of Generic
Safety Issue 191 entitled, "Assessnent of Debris
Accumul ati on on PWR Sunp Perfornance. "

The first docunment to be reviewed is a
proposed NRC Generic Letter entitled, "Potential
| npact of Debris Bl ockage on Enmergency Recircul ation
During Design-Basis Accidents at Pressurized Water
Reactors. "

The second docunent i s an associ at ed Draft
Regul at ory Gui de No. DG 1107 entitled, "Water Sources
for Long- TermRecircul ati on Cooling Foll owi ng a Loss-
of - Cool ant Acci dent."

The Subcommi ttee wi I | gat her i nformation,
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anal yze relevant issues and facts, and formnulate
proposed positions and actions as appropriate for
del i beration by the full Comm ttee.

Med El - Zeftawy i s the Desi gnated Feder al
Oficial, and M chael Snodderly is the Cogni zant ACRS
Staff Engineer for this neeting.

The rules for participation in today's
neeting have been announced as part of the notice of
this neeting previously published in The Federal
Regi ster on January 22nd, 2003.

Atranscript of the nmeeting is being kept
and will be made available as stated in The Federal
Regi ster notice. It is requested that speakers first
identify thensel ves and speak with sufficient clarity
and volume so that they can be readily heard.

Representatives from the Nucl ear Energy
Institute will discuss their efforts associated with
t he resol ution of GSI-191. W have received no ot her
witten comments nor requests for time to make oral
statenents from nenbers of the public regarding
t oday' s neeti ng.

"1l just give you a very brief review of
how we got here today. The full Conmittee was bri ef ed
on GSI-191 in Septenber 2001 at its neeting. The

O fice of Nucl ear Regul atory Research presented their
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reconmendations for resolving the i ssue. Based on a
generic study, RES found that an increase of sunp
screen surface areatoreduce the vulnerability caused
by debri s accunul ati on on t he sunps was net benefi ci al
and reconmended that plant-specific analyses be
conducted to determ ne t he vul nerabi ity of individual
plants to | oss of net positive suction head margin.

In a Septenmber 14, 2001 letter to the
Executive Director for Operations, the Committee
stated that, if plant-specific anal yses are required
as part of the resolution, guidance for performng
t hese anal yses shoul d be devel oped.

W' | | now proceed with the neeting, and |
call upon M. Gary Hol ahan of the O fice of Nuclear
Reactor Regul ation to begin.

MR. HOLAHAN: Thank you, Dr. VWallis. 1'm
only going to make a few introductory remarks, and
t hen the NRR and Research presentations will follow
| thinkyou' ve al ready covered a si gnificant overvi ew.

As you stated, we're basically pursuing
the issue of PWR sunp screen blockage, based on
research work that's been done to date, and now we're
begi nning to nove into regul atory and i npl enent ati on
st ages.

| just wanted to remnd you that the
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reason we're here with the ACRS is basically for two
reasons. One is that the resol ution of generic safety
i ssues calls for ACRSi nvol venent, and al so because we
have proposed that the resol uti on passed woul d require
generic conmunication, in this case a Generic Letter
requesting actions and i nformation fromthe i ndustry,
but that would also call for an ACRS review. So we
will be looking for the Committee's support in this
activity.

Can | have t he next viewgraph? W al ways,
when we're in these sorts of studies, |liketo continue
to rem nd oursel ves of the safety inplications, andif
we are going to allow interim operation of a plant
while a generic safety issue is being studied and
resolved, we need to be clear in our own m nds why
that is appropriate.

So we've structured what we call
justification for interimoperation. Mny of these
are the same issues that we identified earlier onin
t he process. The fact is the particular LOCAs of
concern woul d be relatively | ow probability and that
t here are sone mar gi ns and conservati sns i nvol ved, but
we continue to revisit these issues as we go on,
because we knowit will take some tine to study these

i ssues, especially as we go into a plant-specific
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phase, and also it wll take additional tinme to
i npl ement any changes that m ght be necessary as a
result of those studies.

| think the one thing we could say at this
stage is we think these issues continue, the
justifications continue to be true. 1In addition to
the i ssues we identified earlier on, the industry has
t aken some steps over the |l ast year or so which al so
provide us sone additional confort and margin with
respect to continued operation. So the industry has
sone gui del i nes and has been i denti fyi ng wal kdowns and
ot her cl eanliness-type activities that industries can
take as interimneasures. | think we're confortable
with those.

Can | go on to the --

CHAl RVAN WALLI S: Gary, this probably
gi ves you a good enough feeling, but these are not
sort of quantified remarks. | mean these are
qual i tative things. What | think inpressed the
Conmittee |l ast time we heard about this was that there
is a real potential for this bl ockage to occur. So
these are sonme sort of mitigating things, but they
don't really make the problem go away.

MR. HOLAHAN: They are not reasons not to

pursue the issue. They are reasons to put it within
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a safety context that allows us to take sone tinme to
continue to study it and to allow for a phased
i mpl emrent ati on.

CHAI RVAN WALLI S:  Ckay.

MR. LEITCH As | recall, Gary, there's a
very wi de band of variables in the power plant: size
of screens, gross size opening in the screens --

MR HOLAHAN: Type of insulation.

MR. LEITCH Right. And | was wondering
if inthe worst |ine-up of those cases, we feel we can
still reach a justification for interimoperation?

MR, HOLAHAN. Well, we haven't yet found
any specific plant that has sort of the worst
combi nati on of all inaginabl e paranmeters. Inny mnd,
if we came to the point where we found sone plant
which had a particular size/shape of screen and a
particul ar | ocation and type of material that [ ed you
to conclude that, if there were a pi pe break, |oss-of-
cool ant accident, that you thought, vyou really
bel i eved that the ECCS woul dn't work, then I think we
woul d be at a point of saying that needs to be fixed,
and not in the kind of tinmeframe we're tal king about
here, but if not inmediately, in very short order.

MR LEITCH. Right.

VR. HOLAHAN: So | don't think we would
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want to hang our hats just on |low pipe break
probability. | think other mtigating neasures that
made you have, you know, if not the kind of confidence
you woul d like to have in the emergency core cooling
system at | east enough confidence that you think it
real ly woul d worKk.

CHAIl RVAN WALLIS:  well, looking at your
last bullet, that isn't always reassuring. W' ve
heard stories fairly recently of at |east one pl ant
whi ch had a | arge anount of peeling paint.

MR HOLAHAN:  Yes.

CHAIl RVAN  WALLI S: And that's not
reassuring because, presumably, that's ready to fall
of f and then get washed down to a screen.

MR,  HOLAHAN: | think the part that's
reassuring is, if the paint were goingto fall off, it
was going to fall off. The part that's reassuringis,
actual ly, looking for those probl ens and dealing with
t hem when they' re found.

CHAI RVAN WALLI'S: If it's hanging there
waiting to be knocked off by a LOCA, it's not falling
of f.

MR, HOLAHAN: Ri ght.

MR. ROSEN. W're also hearing --

MR HOLAHAN: Yes, | understand. Remenber
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that we issued, | want to say a bulletin, but perhaps
a Ceneric Letter a year or nore ago on this specific
issue. So the industry has been dealing with it.

MR. ROSEN. W're also hearing of sone
plants that are actually already nodifying their
sunps.

MR HOLAHAN:  Yes.

MR. ROSEN:. |s that sonething we're going
to hear nore about today?

MR. HOLAHAN: Well, | can nmention two. W
know t hat Davi s-Besse has nodified their sunp, and
al so I understand that Diablo Canyon did. | don't
know of other specific exanples.

MR. ARCHI TZEL: This is Ral ph Architzel.
We weren't planning to discuss those today.

MR.  HOLAHAN: Do we know of any other
pl ants? Those are the only two |I'm aware of.

MR ARCHI TZEL: No.

MR. HOLAHAN: But we'll keep the Comm ttee
informed if there are other exanpl es.

Can we go to the fourth viewgraph? As Dr.
Wal lis nentioned, we're here because we're at a stage
for a nunmber of activities. One is the Reqgulatory
Quide, and the Draft Regulatory Guide is really

basically going to be an update of an existing
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Regul atory Cui de, 1.82. And we are pursuing a Generic
Letter, which will go out for public coment upon
revi ew and approval by this Comm ttee and by t he CRGR.

In parallel wth that, there is an
industry activity that I think you'll hear about |ater
today to devel op specific guidance, because | think
we're all envisioning that this issue needs to be
resol ved on a pl ant-specific basis. There are so many
pl ant vari abl es i nvol ved that the Generic Letter isn't
going to provide the | evel of detail for review ng and
resolving the issue on a plant-specific basis.

So we do expect, and we have been wor ki ng
with the industry, on a guidance docunent that can
hel p. We expect to be sort of in the review and
approval process, so that a little further down the
line there will be a Generic Letter calling for
information, but there wll also be a guidance
docunment to assist the industry in howto deal with
the information request that the NRC puts out.

CHAl RVAN WALLI'S:  What is the |evel of
what one might call nodel devel opnent conpetence of
this industry for this problenf

MR, HOLAHAN: | think we ought to save
t hat question for the --

CHAl RMVAN WALLI S: | nmean they are going to
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devel op gui dance, but the only guidance |'ve seen is
go around and inventory something which could be
debris. | mean that's just the very begi nning of the
gui dance. The question of how it comes off, how it
breaks up, where it goes, it's not a sinple issue.

MR. LEHNING Right, that is true, and
that is the first part of the guidance, | think, that
they issued that's got like a two-step guidance
process. That was just to determ ne what source of
debris we had in there now, what to do with it, and
t hat' s bei ng devel oped | think currently. John Butl er
fromNEl may talk about that a little later

CHAI RVAN  WALLI S: So he's going to
reassure us that they know how to do it?

MR. HOLAHAN: Many t he best anal ogy we can
gi ve you at the nonent, having not come to the point
of themgiving us a final docunent and us review ng
and approving it, is just to renenber that, when we
had a sim | ar exercisewth boiling water reactor sunp
screens, we found the industry guidance to be very
useful. It was scientifically-based. 1In fact, they
went out and experinented on a few different
al ternatives, sonme of which didn't proveto be useful,
but | think were well studied. So I'm at |east

optimstic that there's atrack record here that this
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can work out.

Actually, the last thing | would like to
ment i on, before we go on to the technical
presentations, isthetailend of this processis, when
we get to the stage of formally issuing the Generic
Letter, we will receive responses for each plant.
W' || go through a plant-by-plant review.

| think, as we did with the boiling water
reactors, we may find a few unusual cases where we
actually want to go into the field and see any
construction. W mght replicate sonme of the
cal cul ations, and, ultimately, we will likely use our
Resi dent Inspectors to do sone sort of checking to
make sure that, whatever the resolution turns out to
be on each individual plant, if it gets eval uated and
checked off to some degree, and then the nore
difficult cases | think we'll do nore review and
anal ysi s.

If there aren't any further questions,
would like to turn it over to Ral ph Architzel to get
into some of the technical issues.

MR ARCHI TZEL: My nane is Ralph
Architzel . I"'mwith the Ofice of Nuclear Reactor
Regul ati on, and John Lehning and | are the reviewers

for GSI-191 resol ution
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Just to the overview slide now, this is
the topics |'mgoing to discuss. |1'mgoing to go over
a little bit of history and how the Generic |ssue
Program works, sort of the results of technical
assessment totry to refresh you sonewhat as to where
we stood when we received the assessment from
Resear ch

John is going to go over the GCeneric
Letter specifics, and B.P. Jain fromthe Ofice of
Research and Dr. Bruce Letellier are going over the
Reg. Guide. As we nentioned earlier, John Butler from
NEI is going to go over the industry evaluation
gui del i nes.

| ve got sone additional points to raise,
like the support we're receiving in NRR from Los
Al anps, what neetings we have had and initiatives we
have been reviewing, and our current plans and
schedule. That's an overview of ny presentation.

The next slide. GCeneric Safety |Issue 191
is found, in our eyes, in basically long-term
recirculation requirenments in 10 CFR 50.46 and
Criterion 35 on ECCS performance in the regul ations.

The debris bl ockages of the sunp screens
has the potential to prevent the injection of water

into the reactor core or to contain the spray system

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

16

or to function and contain the spray system

This is not a newissue inits entirety.
USI A-43 did exam ne energency sunp performance. The
NRC did close that issue with a Generic Letter
recommendat i on, which was for information. So we
weren't starting with a clean slate exactly. There
was a regul atory analysis, a cost/benefit.

The regul atory guidance was changed at
that tine, but it was not backfit on the industry. It
was felt that going forward the industry shoul d take
and mechani stically | ook, or the recommendati on was
made but it was not required for industry to
mechani stically look at debris generation and
transport associated with the sunps, but not inposed
as a backfit at that tine.

But when we revisited GSI-191 foll ow ng
t he BWR events, where there was actual bl ockage with
just SRV di scharges, and there was in Limerick, where
it wasn't even insulation that -- Barsebeck had
i nsulation; Linerick had just m scel |l aneous fi brous
debris in this spent-fuel pool that ended up in
strai ner deformati on and bl ockage.

So then we did reopen GSI-191 to see if
it's acredible concern around 1996, when we were done

with the --
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DR. BANERJEE: Where did Linmerick fibrous

debris come fronf

MR. ARCHI TZEL: They never identifiedthe
specific source at Linerick. It was not fiberglass
| at ent .

MR. LEHNING And this is John Lehning.
Just to clarify, it was in the suppression pool, not
t he spent-fuel pool.

MR. ARCHI TZEL: Right, | forgot. | neant
suppressi on pool. Excuse ne.

So it was not identified.

CHAl RVAN WALLI'S:  They knew what it was
surely?

MR, ARCHI TZEL: | don't think they ever
clearly identified it.

CHAl RVAN  WALLI S: Some  nysterious
subst ance?

MR.  LEHNI NG It was just a fibrous
substance, | think. They didn't identify where the
fiber had cone from but they knew it was fibrous
debri s.

DR, LETELLI ER: At | east anecdotally I
understood that it was cellulose air filter that had
fallen into the suppression pool.

MR,  ARCHI TZEL: Was that Perry? That
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m ght have been Perry. That was Perry. There were
ot her incidents. At Perry they did have that incident
that was the source of the fibrous debris.

DR, LETELLI ER: Was G aham Leitch at
Linmerick at the tinme?

MR. LEITCH No, it didn't happen on ny
wat ch.

(Laughter.)

MR. ARCHI TZEL: But there were nore events
than just --

MR. ROSEN: ACRS cl ai ms no responsibility.

(Laughter.)

MR. ARCHI TZEL: May | have t he next slide?
| guess the thought was that the graphic is up there
just to enphasis that we have a seven-stage program
The first three stages of the Generic |Issue Program
have been conpl eted, which is the identification in
1996, the initial screening done by Research, and t hen
we have a formal assessnment phase. That's the one you
heard about in 2001, when it was turned over to NRR

So, currently, we'reinthe regul ati on and
gui dance devel opment phase and, as Gary nentioned, we
are devel opi ng the Generic Letter and the Draft Gui de.

Then fol |l owi ng that, we do have t he phase

of i ssuing, inplenentation, and verification. Sothat
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j ust | ays out our managenent directive process for how
have Generic |ssues of treatnent.

| would liketo say, as far as the Generic
Letter or Generic Issue and the ACRS role, you are
asked to comment on GCeneric |ssue resolution and
provi de guidance. |It's an option to provide or to
review a Draft Generic Letter. | think you' ve taken
that option. It would allow you not to do it or do
it; it's your choice really.

CHAI RVAN WALLI S: Wl |, just speaking for
nyself, | think that your approach in the Reg. Guide
| ooks reasonable, and you asked for all the good
things. The question that's in my mnd is whether
i ndustry knows howto supply those ki nds of things and
whet her you know how t o recogni ze t he good t hi ng when
you see it. So just issuing the Reg. Guide doesn't

assure that things will work out appropriately after

t hat .

MR ARCHI TZEL: | under stand.

CHAI RVAN WALLI S: So those are the
questions | have, and you can ask people to do
anal yses. If they don't know how to do it, then it

doesn't solve the problem
MR, ARCHI TZEL: We'll get into some of

that detail now
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Next sli de. Regarding the technical
assessnment, this was nentioned earlier, and the
paranetric evaluation which was performed by Los
Al anos to determne if sunp clogging was a credible
concern. It was done on a plant-specific basis.
There were i ndustry surveys, et cetera, that were done
to quantify the insulation | ocations, et cetera, but
it wasn't conplete, so estimates had to be made. You
couldn't say definitely that was the plant that was
out there and the geonetry and the location. So it
wasn't pl ant-specific necessarily, but it was based on
pl ant - speci fi c data.

Then when it was conpl et ed paranetrically,
it | ooked at the evaluation of the head | oss versus
t he i nsul ati on, favorabl e/ unfavorabl e condi ti ons, and
t hen cat egori zed plants, and did cone upwith aresult
of quite a fewplants for | arge LOCA were deened to be
very likely to have a problem and that was the issue
you | ooked at |ast year.

John, next slide. As | nentioned, nore
and finer debris can be generated by a high-energy
i ne break.

CHAIl RVAN WALLI'S: More and finer debris
t han what, than had you thought before?

MR ARCHI TZEL: | n other words, remenber
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it is going back to USI A-45, | think. 1've got the

nunber right here, 46. At the tine that issue was
stated to be not cost-beneficial to go forward and to
backfit on all the plants.

Looki ng at it now, that was big fibergl ass
bl ankets comi ng up. The guidance at that tinme, if
t here had been any, woul d have been to renove all the
fiberglass insulation. It would have been very
expensi ve.

Now wi th the nore and finer debris, it is
actually additional information which says you have
thin bed effects and things like that. Fiberglass
renoval, it's not necessarily the solution anyway.
There's latent fiber and things |ike that. You have
filtration effects of the fiber that weren't
considered at that tine. Sothereis noreinformation
now that states there's a reason for examning this
i ssue further. It's not just the issue that exists in
1985, and the solutionis potentially different today
al so.

MR. ROSEN. | thought that one of the nost
significant pieces of information that canme out of
t hat was about the conbi nati on of materials that coul d
formon the bed, fibrous and particulate --

MR. ARCHI TZEL: Exactly.
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MR. ROCSEN. -- and the synergy of those

kinds of materials in form ng debris beds that could
create significant pressure drops. | thought that was
very significant because, in thinking back to ny
chem cal engi neering background, |I' maware that those
ki nds of conditions are created purposely in certain
ki nds of chemi cal engineering unit operations to, in
fact, create debris beds that are usedto filter other
products out of process streanms. So it rang very true
to me that that kind of formation of a debris bed
would, in fact, create a large delta p, if it was
appropriately designed.

MR. ARCHI TZEL: Well, Dr. Letellier has
sone slides |ater that showthe effect. Wen he gets
to that point, he will show you the thin bed effect
and how it's not npnatomc. We've also had sone
correspondence fromPCl and ot her pl aces that, yes, it
is an effect and little anmounts of --

MR, ROSEN: A well-known that used in
chem cal engineering and in operation processes.

MR. ARCHI TZEL: Right. The difficultyis
they can't renove all the insulation, all the fibrous
insulation. You' ve done away with the problem you
still have a little bit of it that still causes a

problem and the latent fiber can cause a problem
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CHAl RMAN WALLI S; | f Davi s-Besse had

popped in the head, there was insulation up there,
wasn't there?

MR. ARCHI TZEL: That was nostly RM, yes.

CHAI RVAN WALLI S:  There was i nsul ati on up
there, and there were al so boron crystals and things
that, presumably, would have found their way
somewher e?

MR. ARCHI TZEL: Boron. | think the boron
woul d have di ssol ved.

CHAl RVAN WALLI'S: | wonder if there was
any assessnent of this problemin association with
Davi s- Besse?

MR HOLAHAN:  Yes.

CHAI RVAN WALLI S: Did they concl ude t hat
there was a potential for blocking the screens there?

MR. HOLAHAN: The issue was | ooked at by
the staff in two contacts, and | presume that the
utility has also | ooked at it.

As part of the reactor oversight process,
there's a significance determ nati on process where we
ook at the risks of what could have happened.
Qovi ously, one of the issues was basically a potenti al
for a mediumLOCA. It's a size and type of LOCA whi ch

woul d have required ECCS recirculation. So the
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potential for sone bl ockage was one of those issues.

Qur concl usion at that stage was, because
of its location, the lack fibrous insulation, and the
fact that it's a pretty long path between that
| ocation and getting things to the sunp, that it
wasn't an inportant contributor for that one.

Now | nmust say that we are now, the Ofice
of Research i s now goi ng t hrough a second stage where
t hey | ook at the acci dent sequence precursor program
| think they will have to | ook at the | atest avail able
information. Since |'msure that the sequences that
they are looking at also involve recirculation, |
think they will also |ook at the subject.

DR. BANERJEE: Thi s technical assessment,
was there an experinmental base for it?

MR ARCHI TZEL: Many years of experi nent al
basis, a lot of research by Los Al anos.

DR. BANERJEE: So there was an assessnent
of what breaks up, what doesn't?

MR ARCHI TZEL: Transport, generation, the
whol e everything, the types of insulation. But |
wasn't really planning to go into that here. There
was a |lot of --

CHAI RVAN  WALLI S: They actual ly

experi mented? When Los Al anps was here tal king to us,
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t hey seenmed to make a | ot of assunpti ons.

MR. ARCHI TZEL: Well, even the Airjet. |
mean you coul d | ook at the whole history of tests. A
ot of it is know edge-based in the past history, and
a lot of it is the BWR testing that was done by
industry and Los Alanps also did, especially the
transport tests in the pool. They did that on the
fiber, and they also did -- | guess | could | et Bruce
--you'regoingtotalk tothat contributionlater, if
| can defer that question. There was experinmenta
t esting.

| would like to nove al ong because we' ve
got a lot of other topics here. Go back one just a
second (referring to viewgraph).

CHAI RVAN WALLI S:  The problemis you have

to go through the ACRS filter, and it's pretty

t or t uous.

(Laughter.)

MR. ARCHI TZEL: 1've got to renenber where
| am | didn't nention on this slide other things

that were inthe technical assessnment were an upstream
inventory loss is a concern, which had to be nodel ed.
Are there blockage points where pools could fornf
And, additionally, downstream bl ockage concerns, and

one exanple we did provide is like HPSI throttle
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val ve.

Then t he ot her thing that was nentioned in
t he techni cal assessnment was t he potential structural
effects of having this debris |oading and what it
could to do the screens froma delta p standpoint.

So, then, repeating nyself in the next
slide, technical assessnent should be conducted to
det ermi ne whet her debris accumul ation --

CHAI RMAN WALLI'S: Can | ask you now, this
fluid is neutral, is it? Does it chemcally react
with any of this debris?

MR,  ARCHI TZEL: W have sone cheni cal
studi es going on currently, and | guess that's -- are
you planning to discuss that, too? kay.

It's borated water. So it's not --

CHAI RVAN WALLI S: Because, you know, so it
is acidic, is it?

DR. JAIN. Well, we have to ask plants to
study sone of these issues. W don't have results
yet, but, yes, we would consider different pH val ues
of the water.

CHAl RVAN WALLI S: The concernis, then, if
you had an acid acting with, say, a zinc coating or
somet hi ng, produci ng gases, then the gases maeke the

coati ng buoyant, and sonet hi ng you t hought woul d si nk
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doesn't sink anynore because it's got gases associ at ed
with it. So it noves around.

MR. ROSEN. Well, it's nore conplicated
than that. The plants have baskets in the sunps that
contain various chemcals to buffer the pH  So you
have to take that into account as well.

CHAl RVAN WALLI' S:  They are non-acidic?

MR. ROSEN: Right. Sodium bisulfate or
sone ot her fornmns.

DR LETELLIER W are |ooking at that
fromtwo perspectives. First, we're |ooking at the
chem cals effects of a pressure drop across an
establ i shed debris bed; for exanple, degradation of
bi nders in fiberglass constituents.

And the second aspect, which you have
nmenti oned, we're |ooking at corrosion products on
al um numand mechani cal structures, not fromthe poi nt
of view of buoyancy, as you nentioned, but nore from
t he point of view of solubility and whether or not a
flocculent could formand mgrate to the sunp.

Those tests are ongoing at the present
time and will be forthcom ng over the course of the
next few nonths.

MR. ARCHI TZEL: And, as again nentioned

previously, you have agreed with the issue and you
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have asked to review the guidance as it is being
devel oped, and that's one of the reasons we're here
t oday.

Let's go on to the next slide. Si nce
we're now in this phase, Stage 4, of this managenent
directive process for generic issues, we did devel op
an action plan to address resolution of this issue.
It is the same action plan that we previously | ooked
at the paint issue and the BWR strainer issue. It's
an integrated plan, but it's the |ast phase of that
pl an.

We do plan, as | nmentioned, a Revi sed Reg.
Gui de 1. 82. The PWR industry is going to provide
gui dance for plant-specific evaluations, and we're
devel oping a Generic Letter.

Can | have the next slide, John? NRRis
contracting with Los Alanps, and they were the
contractor for research doing the ©parametric
eval uati on. This does provide us continuity in
support of GSI and technical support.

CHAIl RVAN WALLIS: WII you be relying on
themto review the NEI guidance?

MR. ARCHI TZEL: Yes, in addition to our
revi ew of the guidance; they've been revi ewi ng al ong

with us.
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Ri ght now they are conpleting a set of
cal cul ations for a volunteer plant, so that we have a
netric to exam ne what the industry does. So we're
getting an anal ysis done of this volunteer plant that
we have good pipe data for and geonetric data, and
where the insulation is.

Los Alanps is, like |1 menti oned,
commenting on the guidelines. There's sone
uncertainties remaining. Research did enough work to
say it's a credible concern, but they didn't
necessarily do enough work to ease the solution of
this probl em

So they're helping us in trying to
identify where the gaps are in testing. For exanple,
with the BWRs it's fairly easy to see the density of
the rust that's in the base of the suppression pool,
but what's the density of the particulates in the PWR
contai nnent, the concrete dust? W need sone
information on that. There's other cases. W don't
have all the answers.

Los Al anps has al so recently, they're in
the process of conpleting a followon to the
paranetric conpl ement to basically assess its operator
recovery actions. The paranetric didn't have that in

t here. So now we've got that in there, and it's
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approximately an order of magnitude increase --
decrease, excuse nme -- in the core damage frequency
rati o when you factor in these recovery actions that
are potentially available to the plants.

That's probably going to recomrend t hat
t he plants take a | ook at that and on a pl ant-specific
basi s assess what operator recovery actions can be
taken. So that's another docunent that is com ng out
shortly from Los Al anbs for us.

The next slide, John.

CHAI RVAN WALLI S: I"'m just trying to
t hi nk, when mai ntenance is done, do the people use
dust covers and things like that? | mean, is there
potential for sheets of nmaterial to be there?

MR.  ARCHI TZEL: Vell, all the plants
associated with the NPSH evaluations that we did
several years ago, we did |look at the four materi al
excl usi on prograns t he pl ants have and t he cl eanl i ness
prograns, and then we had the Paint Generic Letter
al so, but those prograns have all been revi ewed.

| guess the comrent is just concentration
on that, when you're |ooking at that now, but those
activities, like the closeouts, we went to Comanche
Peak as part of this assessnent. W watched what they

dointernms of their closeout and their F&E prograns.
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| don't know if that's what you're asking.

MR ROSEN: But contai nment cl oseout after
the refueling on it?

MR. ARCHI TZEL: Right, and that has part
of the F&E program but they have ot her aspects of it
as wel | .

MR. ROSEN: Well, alot of that has to do
with meking sure they don't |eave big sheets of
plastic in, and | wonder if that was done with the
idea of this problemin mnd, the fine concrete dust

and other nore subtle things than big sheets of

pl astic or --

MR, ARCHI TZEL: Well, it's not strictly
bi g sheets of plastic. It's also --

MR. ROSEN: Bags of stuff.

MR. ARCHI TZEL: The labels and all that
type stuff is all included in there --

MR, ROSEN:  Sure.

MR. ARCHI TZEL: -- how they are on and
whet her they're going to becone --

MR. ROSEN: Yes, all the standard stuff.
You want to nake sure that things that are |oose in
the containnent don't, in fact, restrain, they are
mnimzed and ti ed down, and that sort of thing. But

ny point is that, and ny question is, were they
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t hinking about this particular problem and the
research results we have to date?

MR. ARCHI TZEL: Well, | think that's nore
in the Condition Assessnent Cuidelines, the survey
that's being done. That's nore going out there and
sweepi ng the tops of the pipes and seeing how nuch
dust, et cetera, you have and trying to quantify that.
That's ongoi ng today. It may not have been conpl ete,
you're right.

John, next. This is, just to give a
little bit of a highlight. The NEI did have a Sunp
Per f ormance Task Force formed in 1997. They have been
hol di ng regul ar neetings and conference calls.

But one thing that, since the technica
assessnment was conpletely transferred over, that was
one of the first stages to see if the industry has an
initiative or what's the industry's perspective on
that. The very first neeting we did have with them
after we invited them was the initiative of the six-
step programthat they' ve got, includingthe Condition
Assessnent Quidelines first, and the second step is
real Iy produci ng the industry eval uati on gui del i nes.
Then you get into plant-specific resolutions.

So | just wanted to nention that, when

i ndustry does propose a program we do go and foll ow
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t he program and endorse it, if we can go along with
it.

John, next slide, May 30th. These are a
chronol ogy of what we have been doing. | guess we've
had a | ot of neetings here.

W' ve had a discussion of the Condition
Assessnment Guidelines in May. W did discuss -- and
Gary's given you sone of the particulars -- about the
potential interimactions and conpensatory mneasures
t hat can be taken, and our regul atory assessnent in
July.

The industry workshop was conducted by
NEI. We attended and nade a presentation there. So
i ndustry was sensitive to our concerns at that tinme
and it nade sense, too.

In August we did provide coments and
f eedback on their Gui delines for Condition Assessnent
and then they addressed our conments and were
responsi ve to themin nmaki ng a nore conpl et e docunent .
I n addi ti on, they nmade changes for what the pl ants had
| earned when they did the configuration assessments.
We added the HPSI throttle val ve bl ockage i ssue, as |
nment i oned.

| want to mention at the Cctober neeting

we did have the groundrules docunent, which just
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kicked off, and then in Decenber we got another
version. | think you all were distributed copies of
t he groundrul es docunent, at |east how they exist
ri ght now

They' re kind of high-level docunments at
this stage. They're nothing |like the BWR URG which
is fairly thick, but those are detailed guidelines.
Sowe'reintothis prelimnary stage of outlining what
t he guidelines | ook Iike.

W al so did have a discussion with PCl,
who's a contractor, an insulation contractor. They
sent us aletter, and we di scussed the fact that there
was a concern about PWRs in general renoving all the
fibrous insulation.

W had to look at that issue because
that's not necessarily the solution to this problem
You can still have a blockage problem even wth
m ni mal anmounts of insulation in containment. So you
have to be careful about the sol ution.

| guess going on to Decenber 12th, it's
just additional -- where | mentioned we did give
f eedback on the design and testing of openings.

Then the next thing |I've got is upcom ng.
We haven't really evaluated the debris generation

gui delines we just got in Decenber. We're still
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internally | ooking at those. W' re al so going to have
a nmeeting at the University of New Mexico and | ook at
sone of the hydraulic lab testing facilities.

Let ne go on to the next slide, John.
Getting off what we've done in the neetings, the
schedul e and where we' re headed, public conment onthe
Draft Reg. Guide is schedul ed right now for February
2003 with the final in Septenber 2003. That Reg.
GQuide currently is set for guidance for the staff on
how to eval uate these i ssues, and for industry. It's
not currently being exam ned as a backfit, | guess is
what |'msaying there. It would be before-fit on any
pl ant that would cone in down the line. But we wll
be using that as guidance, an acceptable nethod to
address this issue, when we |look at it.

The Draft Generic Letter we expect to get
out this quarter. This is a pre-decisional docunent.
So we haven't released it to industry yet. W've
given it to you, but realize that the CRGR hasn't
reviewed it yet and given us any comments.

The Generic Letter is currently schedul ed
for the sunmer 2003, and NEI is still planning in fall
of 2003 for the industry eval uati on guidelines.

My | ast slide, basically, is just to say,

once we've got all the Generic Guidelines out and in
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pl ace, this issue would transfer over froman action
plan issue -- | don't knowif you really care. It's
going to be a multi-plan action that we follow with
i ndi vi dual PMcl osure. Then, as Gary nenti oned, we'l |
do audits, inspections, and revi ew of the responses.
That's still to be devel oped.

At this point | wouldliketoturnit over
to John Lehning in order to address the specifics of
the Generic Letter.

MR. LEHNING Okay. Again, this is John
Lehning. 1'mgoing to go over the Proposed Generic
Letter concerning potential inpact of debris bl ockage
on energency recircul ati on at PARs. Again, |ike Ral ph
said, it is pre-decisional and pending managenent
approval and CRGRreview. Sone of the information in
the presentation |'mgoing to giveis tentative right
Now.

Next slide. The purpose of this slideis
just to explain kind of the package that we gave ACRS
menbers. This is the package that we are going to
pass along to CRGR The only attachnment |'mgoing to
go over in detail is the Generic Letter in this
presentation, but I'll just explain what the other
attachnments are.

Attachment 2, basically, explains the
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basis for the Generic Letter, to pursue a conpliance
backfit, which is what this Generic Letter requests
action in that vein. You have to neet two criteria;
that is, a nonconpliance has to exist and then it has
to be a significant issue. So Attachnent 2 basically
justifies those two criteria and why those criteria
are met by this issue.

Attachnments 3 and 4 just provide further
informati on  about the cost/benefit and the
significance of the issue. Attachnments 3 and 4 were
al ready presented to the ACRS in Septenber 2001.

So goi ng on to the purposes of the Generic
Letter, the first purpose is sinply to inform PWR
I i censees of research that the NRC has sponsored t hat
shows that sonme blockage with debris in a post-
accident conditionis credible for PNRs. What | guess
that bullet is referring to mainly is the parametric
study which was the culmnation of researchers’
efforts showi ng that issue was credi ble across the
i ndustry.

The second purpose of the Generic Letter
was to al so exam ne three additional debris bl ockage
or post-accident debris blockage effects that were
al so recogni zed as significant by the GSI-191 effort,

and Ral ph named those. But, again, what they are is
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the potential deformation of the sunp screen by the
debris bed, causing a |ot of force.

You nmay not have adequate structural
strength for the screen. You nmay al so hold up water
in containment volunmes, such as like a refueling
cavity, when the drains block with debris, and al so
t he downstream bl ockage issue, if you have debris
infiltrating with the sunp screen, if the clearanceis
not adequately sized for what it's trying to protect.

The third purpose is to request the
action. Basically, we want the licensees, PWR
i censees, to act on the concerns that we have and
then, if necessary, to al so assess whet her they need
to take, in turn, conpensatory neasures that Ralph
di scussed, and then also corrective actions.

The final purpose is to get information
back from PWR |icensees concerning the actions we
requested and whether they are doing themor not.

CHAI RVAN  WALLI S: Looking at these
bullets, and having read your draft, it seens nore
like the kind of thing that this is what the polite
British understatenent woul d be |ike, sort of please
| ook at this and do whatever is appropriate. Usually,
t he NRC has been nore specific.

MR LEHNI NG ' mnot sure, is that for
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all the actions that we're requesting because --

CHAI RVAN WALLI S: It seened to be very
much the general level of look at this and, if it's a
problem fix it and take appropriate action. It's
very, very general, and it's a trusting, you know
You're good a guy and everything's going to be al
right.

MR LEHNING It's kind of -- | don't want
to put it too nmuch in that sense. | nean the problem
was with the paranetric study we knew it was an
i ndustryw de problem but we don't have information
about specific plants that we can say we knowt hat you
have a problemw th real certainty.

CHAI RVAN WALLIS: It seens to ne there's
a great opportunity for different plants to have quite
specific problens which are different and for you to
have difficulties of finding themor accessing them

MR. LEHNING | kind of would agree with
you, and | think one of the reasons why we have ki nd
of a detailed information request is so that we can
eval uate what the responses of the plants are and to
determine that they need of further review, that we
woul d then take that further action which would be
triggered.

MR.  ARCHI TZEL: But | guess nmaybe the
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contrast would be the bulletin situation where the
boil ers would have had the events and where we did
i ssue specific, "Go do it; no questions asked." It
was still conpliance backfit at that tinme, but it was
a nore i medi ate safety i ssue perceived. So we would
goat alittle bit nore i medi ate response and har der
response.

This is nore, thisissue was visited once.
It was saidit's not cost/beneficial. W've got sone
t hings that shifted, but we're not quite as harsh as
we were with a bulletin action, say.

MR. LEHNING And just the other point |
wanted to nake is that a generic comrunication can
only request action; it can't require an action, too.
So that's why it's kind of saying "request," "W
request you do this."™ | nean that's the strongest
ki nd of | anguage that we could --

CHAI RVAN WALLI S:  What happens i f they do
not hi ng?

MR. LEHNING Well, then, we have to, |
guess, issue |like a plant-specific order or sonething
like that, if we determ ned that a problemwas there
and that the licensee was not willing to do anyt hing
about it. So that would be an additional step of

escal ation, and we don't anticipate that, but if it
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happens, then we coul d take those steps.

CHAl RVAN WALLI'S: But if they don't tell
you t he plant-specific informati on, you nmay not know
whet her there's a potential problemor not.

MR, LEHNI NG Regul ati ons require that
licensees informus, to the best of their know edge,
as to these things. So | think we have to trust
somewhat .

MR. ARCHI TZEL: But that's part of that
verification stage. W do have audits. W do have
t he i nspections that we currently are envi sioning. So
we woul d have at |east an audit review of that, and
pl us a hundred percent review of the responses by the
proj ect nanagers as a m ni num

MR LEI TCH: If I were a PWR |licensee
today facing a mmjor outage for steam generator
repl acement, reactor vessel head replacement -- a
nunber of themare facing | engthy outages -- would I
know t oday what needed to do? I'malittle confused.
You talked about sone docunents that are pre-
decisional. Wuld a |icensee know |ikely what they
were goi ng to expect or could make some deci sions at
ri sk perhaps?

MR, LEHNI NG | mean the total, | nmean

everything is not specifically defined right now, but
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i f youlook at |i ke what Davi s-Besse di d, they al ready
put in a new sunp screen, and we haven't evaluated it
and approved it at this point, but they have done
that, and so has Diabl o Canyon. All the BWRs, they
have net hodol ogy that they use, too.

So there are parallels that, if a plant
wanted to do sonmething now, | think that there's
enough i nformati on out there that they coul d probably
do sonething that would satisfy our expectation.
Certainly, they mght not have it to a fine point.
They might have to go a little bit nore conservative
than they wanted to, but they probably could do
somet hing now, if they chose.

DR. BANERJEE: But what did they do, just
make a bi gger screen, or what is the nain difference
between this and the old screen?

MR. LEHNING At Davis-Besse and Diablo
Canyon, | think that was the main thrust of what they
did, was i ncrease by ten- or a hundred-foldthe screen
area that they had before. That was one of the nmain
t hings. They mi ght have done sone ot her things, |ike
with the coatings, at Davis-Besse and ot her things.

MR. ROSEN: But this is anore conplicated
answer than that. | think it's fair to say you have

to look at the strainer geonetries and the way,
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especially with thin bed effect, you may have an
awfully thin bed and still get it blocked fairly
easily if it's flat. So you have to have crevices and
things |like that.

CHAl RMAN WALLI S: VWhat is this thin bed

effect?

MR. ARCHI TZEL: \What ?

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

MR, ARCHI TZEL: |'m sorry?

CHAI RVAN WALLI'S:  You said, a thin bed
effect. | saw it on the previous slide.

MR. ARCHI TZEL: Yes, the thin bed effect
is, say you have a quite fibrous insulation, or
what ever fiber is in the containment, say it's the
anti-sea cl ot hing, or whatever, it gets transported --

CHAl RVAN WALLI'S: It gets therefirst, and
then it filters out the particul ates?

MR. ARCHI TZEL: Ri ght, exactly. So in
order to handle sonmething like that, sonetines you
need -- the BWRs did a lot of testing on those
strainers, and they have a | ot of carrying capacity.
So it's not just an increase of the surface area is
necessarily the solution, | guess is what I'm-- the

stacked disk strainer and all those type things
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weren't sinple strainer designs or filter designs.

MR. ROSEN: O filter cycles, G aham
where you actual ly precoat thefilter withafiltering
mediumlike that. The original filtering nmedi ummy
be just a stainless steel screen, and flowin through
it fibrous material. Then you shut the fibrous
material flowoff, retaining the delta p, and t hen you
turn on the process stream which may have sand or
sonething elseinit, which cones out quite nicely on
a thin bed.

CHAI RVAN WALLI S: Wll, this is in a
chem cal plant.

MR, ROSEN:  Yes.

CHAl RVAN WALLI'S: | understand that. |
just don't know --

MR. ROSEN: Okay, well, this is m m cking
a chem cal plant, is what they're saying.

CHAI RMAN WALLI S: No, it's just that |
didn't know what you neant by thin bed.

MR, ROSEN:  Yes.

CHAI RVAN  WALLI S: | understand the
phenonena.

MR ROSEN:  Sorry.

MR, ARCHI TZEL: | guess we're ready to go

to the next slide.
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DR.  RANSOM Do you expect to get an

assessnment of what the configurations of the sunps,
and can you general |y categori ze themas what types of
sunps they have and whether they incorporate things
i ke danms to trap, you know, the dense debris and | ead
to sone separation?

MR. LEHNI NG W' re not expecting, | don't
t hi nk, a detailed response as to all the details that
the |i censees get when t hey do t he wal kdown, but we do
have a | ot of information already in relation to what
size of sunp screen that they have and whether it's a
vertical or a horizontal sunp, and whether there are
curbs around the sunp that would inhibit transported
debris there. So we have sone information already.

DR. RANSOM What kind of delta p they
could withstand, | guess?

MR, LEHNI NG | don't know if we have
exactly what structural reinforcenent strength that
t hey have, but we know what NPSH mar gi n t hat t he punps
and we can ki nd of have sone i dea about what type of
NPSH drop across the screen --

MR, ARCHI TZEL: But the difficulty with
that question is the previous criteria, which we
haven't backfit. The 50 percent cl ean, you coul d say

50 percent bl ocked, 50 percent clean. |If you' ve got
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a 50 percent clean opening, it's alot different than
a uniformbed with a filter buildup on it --

MR, LEHNI NG  Sure.

MR. ARCHI TZEL: -- in ternms of
differential pressure.

MR. LEHNING Right, nuch | ower.

DR. RANSOM Do any of these incorporate
active trash racks or any attenpt to cl ear debris from
t he entrance?

MR, LEHNI NG Currently, none of the
pl ants have that.

MR. ARCHI TZEL: Well, there's sone back-
flush capability. | think it's maybe 10 percent of
t he pl ants.

DR RANSOM They do?

MR. ARCHI TZEL: There are sone that have
back-f | ush.

DR. RANSOM You nean t he back-fl ush that
actually actuates during the --

MR,  ARCHI TZEL: Manual operator action
back-flush, but there are not many. There are sone
pl ants with back-fl ush.

DR. RANSOM Well, nost plants actually
use some ki nd of trash renoval at the condenser inlet

screens, and there's a fair amount of technol ogy from
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that, | woul d think, of howto renove | arge anount s of
trash, if you've got it in --

MR. LEHNING Yes, | don't think we nean
to exclude that as a solution. | nmean, we've focused
on the passive kind of solution because that's what
t he BWRs, they mainly did, because it was the sinpl est
system woul d be the nost reliable system and there
woul d be | ess to worry about and do surveill ances on.
But if a |licensee chose to use an active solution to
this problem | nmean we would review that.

CHAl RVAN WALLI'S: | think you woul d have
things |ike fences to catch the big debris before it
gets to the screen

MR. ARCHI TZEL: Ri ght.

CHAI RVAN WALLI S: Once it gets to the
screen, it's a probl embecause it nmakes this thin bed,
but if it |odges against the fence --

MR ARCHI TZEL: That was one of the
features of Davis-Besse. They sort of had fences
quite renote fromthe new sunp they put in to capture
sonme it out there. As far as active strainer goes,
sone, like the Swedish plant, did put in sone |ike
active wing strai ner, where you just turn the punp off
and some dr ops, a conbi nati on of active/ passive, those

ki nds of things.
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CHAI RVAN WALLI S: No pressure drop across

it or anything. At least it's there and catches the
debris. Ckay.

DR. RANSOM I n fact, you woul d t hi nk t hey
m ght even use a vortex separation device, just like
you have in househol d vacuum cl eaners these days.

MR LEITCH | seemto recall the |ast
time we discussed this issue that we had a bi g pack of
paper that had like sim|ar data fromeach and every
power plant with the size of the screens and the fl ow
vel ocities, and that was probably it. And I thought
it had broken down the plants as to susceptibility;
that is, some --

MR. LEHNI NG Exactly.

MR. LEITCH -- |ooked okay as was, and
others | ooked |i ke they had a serious issue. 1Is the
Generic Letter going to address that somehow and say
that Plants A B, and C appear to be okay the way t hey
are; Plants D, E, and F need to do this and such?

MR. LEHNING The Ceneric Letter doesn't
go into that kind of detail because the parametric
study wasn't really intended to show whether that
nodel , what ever nodel , whatever plant it corresponded
to, it wasn't intended to have that kind of detail and

a definitive association with a plant.
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So the way that the Generic Letter treated
the parametric study was just to show that
i ndust rywi de we had a credi bl e probl embecause sone of
the things in the paranetric study were not nodel ed in
enough detail, like the geonetric l|location of the
insul ation and transportation paths, and |ike that,
weren't nodeled to the extent that we felt confident
enough to break down cl asses and categories in that
respect.

DR. RANSOM Was this report put together
by NRR?

MR. ARCHI TZEL: No, this was the results
of the technical eval uation phase that we nmenti oned.
Thi s was t he Foundati on for Researchtransferringthis
issue to NRR This was the cul m nati on of technical,
if you want to -- but this was the --

DR. RANSOM Well, it sounds |ike you
al ready have some data on how many plants may be
suscepti ble and ones that will not, | guess.

VR. DORMVAN: This is Dan Dorman from
Resear ch

Inthat techni cal assessnent study, there
was a substanti al amount of pl ant-specific informtion
gathered from the surveys that had the sunp screen

sizes, and there was an attenpt to categorize the
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different types, the configurations of the sunp
screens, and so on.

But for a nunber of issues in the cases
t hat were defined, they were careful to define themas
cases and not -- because for a nunber of issues, we
wer e usi ng generi c i nformati on devel oped froma coupl e
of example plants that we had nore detailed
information on in ternms of the piping | ocations and
debri s generation, and so on

So, for that reason, the conclusion of the
techni cal assessment was not laid out in terms of
these plants are nore likely to have a problemthan
those plants. It was dealt with at a case | evel, and
the conclusion of that was that it was a credible
i ssue and, therefore, given all these plant-specific
variables, it's appropriate that plant-specific
anal yses be perforned to determ ne the susceptibility
on a plant-specific basis. The work that's going
forward here is to provide the gui dance to enabl e the
| icensees to nmake those plant-specific assessnents.

CHAI RVAN WALLI S: l"m trying to think
about the timng. Your letter is going to request an
answer in 90 days?

MR. LEHNING An initial response, yes.

CHAl RMAN WALLI S: This is before NEI
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gui dance really conmes out, isn't it?

MR. LEHNING Yes, that could be the case
or it mght be after; the response nmay be after
dependi ng on the final --

CHAl RVAN WALLI'S:  You may get an amazi ng
array of different approaches?

MR. LEHNING We don't anticipate that.
| mean, | think the reason the NEI put that gui dance
t oget her was because the industry believed that nost
of the plants were going to use it, but there may be
pl ants that decide that they're not going to use it.
W may have sone different approaches.

CHAl RVAN WALLI S: But | don't think
t hey' ve put together the guidance yet. The gui dance
|'ve seen is only to do with wal king around | ooki ng
for where the debris mght come from That's quite

different fromfiguring out what happens to it in an

acci dent .

MR, LEHNI NG Correct, and the Ceneric
Letter is planned to be issued, | think, the final
version of it in the sumer of 20083. So NEI is

pl anning to publish their final industry guidance, |
t hi nk, in Septenber. So | think 90 days after we
i ssue the final Generic Letter, we request a response

fromlicensees telling us what they plan to do, if
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t hey plan to use NElI guidance at that time or if they
plan to use a different nethodol ogy.

Sothey'll have time, | nean, even to | ook
at it and determine if they want to use it or if they
want to do sonething else by that tine.

CHAI RVAN WALLI S: Does all this depend on
NEI getting their guidance out on tinme?

VR. LEHNI NG W could end up
restructuring the Generic Letter sonehow. | nean, we
think that right now it |ooks |Iike the guidance is
not, you know, way off schedul e or anything. As far
as |'ve heard, it's comng out at that tine.

DR. BANERJEE: So this stuff is generated
when you have a big break, or whatever, and get sort
of a shockwave whi ch noves and breaks stuff off, and
then it erodes the stuff under it? |Is that what
happens?

MR, LEHNI NG That's part of it. I
think --

DR. BANERJEE: What is the physical stuff
goi ng on here?

MR. LEHNING | was going to go over that
inalittle bit of detail.

DR. BANERJEE: kay. You are?

MR. LEHNING But Dr. Letellier is going
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to go over it in nuch nore detail.

DR. BANERJEE: | think that's sort of
i nportant because NEI has sort of proposed sonewhere
that these things wll be |eak-before-break or
something, right? So they elimnate the shockwave, |
take it? 1Is that the intention?

MR. SNODDERLY: Excuse ne, John. This is
M ke Snodderly fromthe ACRS staff.

To get to the issue that Sanjoy was
tal king about, | think it's inportant that we try to
stay on schedule and get to the Reg. Guide around
2: 15. As G aham pointed out, the focus of this
presentation or this neeting is on anal yses that may
be required as part of the Generic Letter and how such
anal yses nmay be conduct ed.

So what | would like to suggest is, could
we perhaps go to your slide on the required actions?

CHAIl RMVAN WALLI S: Actual ly, you don't have
many slides left, do you?

MR, SNODDERLY: Yes, | think it's
i nportant, yes, to --

CHAI RVAN WALLIS:  You're going to rush or
run through the slides quickly?

MR SNODDERLY: Yes, cover all vyour

mat erial quickly, but try to nake sure we get to the
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requested actions, what's being requested.

CHAI RVAN WALLI'S:  Yes, and | think also
t he phenonenol ogi es of i nterest because that's part of
t hi s questi on.

MR, SNODDERLY: Okay, because | think
isn"t the phenonenol ogy addressed in the Reg. Cuide?

MR. LEHNING It will be covered. | think
Bruce will cover that in enough detail.

MR. SNODDERLY:  Ckay.

MR. LEHNING Maybe I'Il just flash the
slide up there for a nonent.

The background, | think Ral ph covered t hat
pretty much, so we can skip that and go straight to
t he phenonenol ogy.

MR, SNODDERLY: Thank you.

MR. LEHNI NG Just really quickly, the
primary neans, | think we are talking about the
shockwave, but al sojet inpingenment of the pressurized
fluid as it is expanding out of the pipe break.

DR. BANERJEE: So that's an erosion-
t ype phenonmenon?

MR. LEHNING Yes, it will, yes, uh-huh.

DR. BANERJEE: It's sort of a droplet
erosi on or a steam erosion or sonething?

MR, LEHNING Yes, I'lIl let Bruce gointo
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a lot nore of the detail. Then, also, you have the
contai nnent gl obal conditions could cause coating
di sbarment and stuff |ike that.

Ral ph already went into the Kkind of
resi dent dust floating that coats all these surfaces
and why that's a concern for plants, especially with
a small screen, that this could have enough fiber,
even there, and the debris transport and accumul ati on
| think Bruce will cover as well, so go straight to
it.

The concerns that are addressed in the
Generic Letter, sunp screen debris bl ockage i s one of
the main concerns, and what the specific paranetric
study focused on was just the | oss of the NPSH margin
for the energency core cooling systemand cont ai nnent
spray systempunps. So it conpared what the required
punp NPSH was and t hen | ooked at what was avail abl e,
based on the head of water and other conditions that
are factored in, and then conpared that to what kind
of NPSH | oss or pressure drop woul d occur across the
debris bed, and whether that would exceed the NPSH
mar gi n that was avail abl e.

They found that that was a credible
concern. Kind of the reason it was is because all

t hese pl ants wer e desi gned with a 50 percent bl ockage,
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and it's alot lower head loss if you see the screen
is half clean

But then, in addition to that issue, you
al so had the deformation issue of the screen, too.
When you have this high pressure drop across it, the
screen bears all that load, andif it's not adequately
reinforced, it could deform At a BWR, Perry, we saw
a very thin bed of debris formand cause defornmation
of that strainer. And, of course --

CHAl RMAN WALLIS: It's strange that you
woul dn't design your screen to take the maximum
suction that the punp could put on it.

MR. ARCHI TZEL: But they are assuned to be
hal f clean by design. Yes, that was the design
assunption, was 50 percent bl ockage.

CHAl RVAN WALLI S: Fifty percent sounds
like just sonmebody guessing between zero and a
hundr ed.

MR. ARCHI TZEL: That was, but it was a
very -- it isin asufficient area not to have a high
differential pressure.

MR. LEHNING The 50 percent bl ockage
t hi nk was based on the pieces of debris being a very
| arge size, and then you couldn't have all these --

that's what the concern was with this fine debris,
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t hat you would block a lot nore of the surface area
with the debris.

MR ARCHI TZEL: | would like to make it
very cl ear that that assunpti on was di sowned i n 1985,
and we no longer -- it was recogni zed as not being a
good assunption. It was stated to industry. It's
never been the NRC position since even before, you
know, around that tinefranme, and t he i ndustry has been
i nformed of that. Whether they' ve taken any acti on or
not was sort of left a little bit sonewhat up to
industry at that tine.

MR. LEHNING And, again, | nean the issue
with the deformation, the damage to the screen, is
that you could have a lot of debris ingesting if you
have a breakt hrough of the screen.

Agai n, the upstream bl ockage issue of
trapping water in like a refueling cavity or
conmpartnent drains, or something like that, if they
becone bl ocked with debris, you coul d reduce t he NPSH
that you have available to the punp that vyou're
relying on to ensure that you have these punps
oper abl e.

Then the downstreamissue, if the screen
i s not adequately sized, again, you coul d bl ock areas

I i ke contai nment spray nozzles or HPSI throttle val ve
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or fuel assenbly in the debris screens. Sone of these
sunmp screens are not adequately sized for these smal
flow restrictions from downstream

The next slide, the requested actions of
the Generic Letter: The first one is to perform an
evaluation that's based on the concerns that we
identified, all four of the concerns requesting that
| icensees take a | ook at and detern ne whether they
have a problem with that on a mechanistic basis
rather than just making a 50 percent blockage
assunpti on.

Then t he second request ed acti on has to do
withinteri mconpensatory neasures. Basically, before
the detailed evaluation is perforned, we are asking
i censees, when they get the letter, to kind of take
a | ook at whether or not they need to do things ahead
of that, if they have a bad condition.

Part of the reconmendation that we had to
that was that, if licensees are non-conservatively
relying upon the 50 percent bl ockage criteria, they
may need to do sonet hing ahead of tine.

So then the third one is obviously to
i mpl enent any pl ant nodifications that are necessary
toreturnto conpliance, if your evaluationidentifies

you're not in conpliance.
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Next slide. Then just the basis for the
action request: Likel saidbefore, we are requesting
action, and we're requesting action on a conpliance
basis, so it's considered a conpliance backfit.
Agai n, what you need to showis that a non-conpliance
situationexistsandthat it's asignificant i ssue, so
t hat t he non-conpliance that we're saying exists with
the 10 CFR 50.46, specifically the long-term core
cooling requirenent that's there, and al soplantsrely
on their licensing basis on the contai nment spray
system for safety-related purposes and the GDCs as
wel | .

So t hen t he val ue, agai n, goes back to the
attachments to t he CRGR package, Attachnment 2, 3, and
4, that showthat this is a significant enough issue
that we should pursue it.

Next slide, please. Getting oninto the
informati on that we are requesting, we are using 10
CFR 50.54(f) to require a witten response from
I icensees, so that we have assurance that they wll
get at least a response to the letter. There's two
parts to the response.

The first part 1is basically asking
i censees about the plan for doing things, plans for

doi ng t he wal kdown of contai nnent, to identify debris

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

60

sources, the plans for perform ng the evaluation we
are requesting, and also the plans for inplenenting
interim conpensatory neasures before doing the
detail ed evaluation. Again, that first information
request would be, | think, 90 days after receipt of
the letter.

The second part to the informationrequest
woul d cone after the licensee had conpleted the
eval uati on. At that point we would ask for nore
detai | about the nethodol ogy t hat was used, the result
of the eval uation, rul es for perform ng nodi fications,
t he necessity of continuing with interi mconpensatory
nmeasures until the nodification, all nodifications are
conpl ete that are necessary, and then also future
controls to ensure that, if you bring in a potenti al
debris source, that you're evaluatingit andthat it's
not going to cause a problem for your ECCS
operability.

Next slide, please. This has to do with
the coordination with industry. As you have heard
already, the NEl | think is under that unbrella. The
i ndustry is comng up with the guidance details that
are needed for the licensees, PWR licensees, to
performthe evaluation that we are requesting in the

CGeneric Letter.
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The first part of that, the first step or
first part of that guidance was the containnent
wal kdown in the Condition Assessnment Cui delines that
NEI created to allowlicensees to take an inventory of
the debris, and we worked together pretty
cooperatively on that.

NEI addressed the staff's conments. They,
basically, presented to us in a public nmeeting the
gui dance that they had, and we gave comments back in
that forum

As far as the eval uation nethodol ogy, we
don't know too nuch about that right now W have
seen the groundrules, and there nay be sone issues
t hat chall enge us on that, but we still have a | ong
way to go. Hopefully, we can cone to an agreenent, an
accord, on what the proper course of action is on
that. So still it's too early to deci de whet her or
not we can fully endorse those guidelines.

MR. ARCHI TZEL: But that caveat was al so
expressed in the Generic Letter Draft, that if it was
recogni zed that the guidelines we drafted -- we may
need to revisit or supplenent the Generic Letter if
that situation existed and we couldn't reach
agr eenent .

MR.  LEHNI NG Yes, that was ny | ast
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bul l et, but Ral ph junped in and preenpted nme on that
one. But, yes.

So | guess that concl uded t he presentati on
| was going to nake. So | guess B.P. will be the next
speaker, some research. B. P. Jain will talk about
the Draft Regul atory Guide, DG 1107.

DR. JAIN. Good afternoon. M nane is
B.P. Jain from RES, the Research Division of
Technol ogy.

Ral ph and John have gone over the GSI-191
i ssue and the resol ution process. The Ceneric Letter
and Draft Guide are two conpl enents of that process.
|"'mgoing to tal k about the Draft Cuide 1107.

W plan to issue this Reg. Guide for
public coments, and the staff is seeking your
concurrence for releasing the Draft for public
conment s.

This Draft CGuide provides nethods and
approaches that are acceptable to the staff. Bruce,
of Los Alanps, wll be describing sone of these
approaches in nore detail.

Approaches described here are not
necessarily the only approach. The licensee can
submt alternate approaches for staff's review

Wth this, I will go over ny presentation

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

63

first and then Bruce will follow

Next . In this presentation | wll
descri be the process we use in issuing the guidance
and provi de a background on the evol ution of the Reg.
GQuide fromRev. 0 to Rev. 3. W'I|Il also include the
Reg. positions that are acceptable, the contribution
of GSI-191 to such program and what are our plans and
schedule to issue the Reg. Guide, and, finally, the
concl usi ons.

Next, please. The process begins, of
course, with preparing the draft guidance and then
brief the ACRS, as |'m doing today, and upon your
concurrence, we'll issue the Draft CGuide for public
comments. Then we'l| address all public coments and
brief CRGR and the ACRS again. Then, after resolving
all comrents, we will issue the final Reg. Guide as
Revi si on 3.

CHAl RVAN WALLIS: Sothis Draft DG 1107 i s
going to eventually becone 1.82.

DR JAIN 1.82, Rev. 3.

CHAI RVAN WALLIS: It just has a tenporary
name?

DR. JAIN. Well, DG 1107 is a tenporary
nane. It's a Draft Guide. So once it goes through

the process, it will come out as 1.82, Rev. 3.
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Next, please. Here | have provided sone
background and evol ution, and Ral ph and John have
t ouched upon part of them

Rev. 0 of the Reg. Guide 1.82 was issued
back in June 1974. That included the provision of
NPSH cal cul ati on based on 50 percent bl ockage. That's
the initial design.

Vel |, then in Novenber 1985, when USI A-43
was recognized, as part of resolution of that,
Revi si on 1 was prepared and i ssued. However, Revi sion
1, in accordance with Generic Letter 85-22, the staff
at that tinme concluded that Rev. 1 of the Reg. Guide
woul d not apply to any plant then |licensed to operate
or under construction, and thenit wouldbelimtedto
conduct 10 CFR 50.59 reviews dealing with change or
nodi fication to thermal insulation.

CHAI RVAN WALLI'S: | don't quite understand
this. The NRCissued a Reg. Guide which didn't apply
to any plant?

MR. ARCHI TZEL: The reg. anal ysis for that
was for forward-fit. So |like the ABWR and the System
80-Plus, you know, the plants designed six nonths
after that stage had to desi gn nechanistically for the
transport --

CHAI RMVAN  WALLI S: Just legally vyou
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couldn't make it stick?

MR. ARCHI TZEL: No, we coul d have nade it
stick at that time. W have reg. analysis that was
quite extensive and it went into the cost/benefits.
Most of the issue at that tinme was related to vortex
suppression and things like that, the third issue.
Those were put to bed with sayi ng nmaybe the issue is
not quite as bad as they initially thought it was.

The issue -- and it was considered a PWR
issue -- was considered worse than they initially
t hought was this debris bl ockage i ssue and the sunp
bl ockage i ssue. Recogni zing the mistake of the
assunption in the initial Reg. Quide, providing
i ndustry the information, and said, "W can't make it
on a cost/benefit."

You know, contai nnents were robust. Even
i f you had ECCS failure, you' re not going to have the
cost/benefits with mllions of dollars to repl ace al
this fiberglass insulation. The deci sion was made not
to backfit, but tolet themdo it forward-fit through
nodi fications and considering the 50.59 process.

DR. JAIN. Subsequent to Revision 1, the
events of the nineties, nanely, the Barsebeck that
resulted in the bl ockage of strainer, pronpted a re-

revi ewof t he bl ockage i ssue for boiling water reactors.
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Based on the research program and BWRSs,
gui dance was devel oped for BWRs and Revi sion 2 of the
Reg. CGuide was issued in 1996.

NRC Bul I etin 96-03 requested the | i censee
to inmplement neasures to ensure ECCS functions
follow ng LOCA is ensured.

Subsequently, for PWRs, the GSI-191
research programwas initiated. That confirnmed the
cl ass of ECCS NPSH margi n due to sunp cl oggi ng i ssue
was a credi ble concern.

Staff presented the results to the ACRS,
and the staff was directed --

CHAl RVAN WALLI'S: Let nme understand the
potential seriousness of this. If you lose NPSH, you
can't recycle the water fromthe sunp; then you can't
cool the plant |long termand, therefore, you | ose the
core? |Is that right?

DR. JAIN. | didn't get your question.

CHAI RVAN WALLIS: Thisis a potential |oss
of core actually?

DR JAIN. It's a potential, yes.

MR. ARCHI TZEL: Yes. There's other things
-- you can refilter

CHAI RVAN WALLI S: You might find other

ways to cool it, right.
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MR. ARCHI TZEL: To get water in, you can

spray, you know. Then you can nmaybe nmaintain
containnent integrity evenif you failed the core and
keep it inside the containnent. That was all part of
t hat anal ysi s.

CHAI RVAN WALLI S: But it wouldn't, the

| ong-term cooling as designed, wouldn't function

anynore?

MR.  ARCHI TZEL: O you start and stop
punps.

CHAl RVAN WALLI'S:  That's right.

MR, ARCHI TZEL: It wouldn't be as
desi gned.

DR. JAIN. So as part of the research, we
are issuing the Draft Reg. Guide 1107, and that's
where we are.

DR BANERJEE: Was it credible to have
both trains fail |ike that and bl ocked and everyt hi ng?

MR, ARCHI TZEL: Bruce?

DR. LETELLIER: That was included in the
risk assessnent. |'m not personally famliar with
that study, but it was factored in.

DR. BANERJEE: They are geonetrically
separated, aren't they, at the sunps?

DR. LETELLIER: No, not always. They are
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co- | ocat ed. In nost plants they are physically
separated by a baffle or a separation, but in many
instances they are in the sane | ocation of the plant
and subjected to the sane transport fractions.

DR. BANERJEE: | see. (ood.

DR JAIN: Next, please. On this slide
"1l discuss what has changed from Revision 2 to
Revision 3 in the current version. In this revision
primarily the BWR sections have been revised to
enhance t he Debri s Bl ockage Eval uati on Gui dance. That
had not been the way since Rev. 1 that was issued in
1985.

The Cuidance is consistent with the BWR
gui dance in Revision 2 and the insights gained from
the GSI-191 research program Some m nor changes
which are editorial in nature have al so been nade to
exi sting BWR sections toreflect the staff's position
in safety evaluation on BWR owners' response to
Bul l etin 96-03.

Thi s revision al sointegrates previously-
provi ded guidance in Reg. CGuide 1.1 titled, "Net
Positive Suction Head for ECC and Contai nment Heat
Renoval Punps" for conpl eteness. This Reg. Guide 1.1
will be deleted after Revision 3 of the Reg. Cuide

1.82 is issued.
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Next, please. Now | wll provide sone
hi ghlights of insights from the GSI-191 research
program Bruce will go over nore details of those
anal ytical techniques. First, I'll provide insights
for debris source and generation

Based on the industry survey of 1999, it
was determned that the majority of the plants have
t hree types of insulation: fibrous, RM, and Cal ci um
Silicate. Research also indicated that the anpunt of
debris that is generated | argely depends upon the type
of insulation material, primarily because you have
different destruction pressure thresholds and,
t herefore, the zones of destructions.

I t al so depends approximately on
orientation of the insulation relative to the break
| ocation and how the insulation is installed. The
damage pressure could vary from 10 psi to 150 psi
dependi ng on how insulation is installed.

An acceptable approach for estimting
debris is provided in NUREG CR-6224 and i n BA\R Omner s’
Resol uti on Gui dance and t he staff saf ety eval uati on of
BWR Owmners' Response to Bulletin 96-03.

Now Bruce is going to discuss in nore
detail about the zone of influence, the destruction

pressure, and other considerations which go into --
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MR. ROSEN: | want to ask you a question
about this destruction pressure threshold.

DR JAIN. Right.

MR. ROSEN: MW nental nodel of this is
nore of an erosion kind of phenonena, where a jet
i mpi ngenent from a break basically destroys the
insulationthat'sinwth the zone of influence. That
nodel doesn't relate very well to a general pressure
i ncrease and a destruction pressure threshol d.

So can you help nme understand what
destruction pressure threshold neans?

DR. LETELLI ER: ve' || show sone
illustrations of the damage zone a little bit later,
but | think you can inmagine that, beyond a certain
di stance fromthe jet, the pressure woul d not be great
enough to cause erosion. So that represents the
t hreshol d for destruction.

Wthinthat radius, there are various size
di stribution of debris that's generated, fromthe very
fine particulates to the fragnments and the parti al
j acketing material.

VR. ROSEN: But t hr oughout t he
contai nnent, the pressure is going to go up "X" nunber
of psi, and outside, a long way from the zone of

i nfl uence.
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DR. LETELLI ER: That's true. W' ve

focused on the pressure contours within a free-fuel ed
jet to basically identify those erosion nechanisns
that are inportant, and we're ignoring the quasi-
static pressure increase across the containnment.
CHAI RVAN WALLI'S: | woul d t hi nk you woul d

beinterested in nmnmentumflux. Isn't that it, rather

than pressure? | nmean, if | control a crowd with a
firehose -- you know, it's not the pressure of the
jet; it's the nmonentum of the jet. It may be

converted to pressure when it hits something, but --

DR, LETELLI ER: That's an inportant
observation. There's a |ot of specul ati on about the
exact physical nechani snms of debris generation and
i nsul ati on degradation, but the fact is that nost of
our informationis based on test data, where pressures
were the easiest thing to be neasured.

For exanple, a typical test series would
pl ace a debri s bl anket of a given conposition and si ze
at different distances fromthe orifice.

DR. RANSOM  What pressure do you nean
now, the static driving pressure of the jet, whichis
the same virtually as the dynam c pressure?

DR. LETELLIER  We're tal king about the

stagnation pressure on the face of the bl anket.
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DR. RANSOM Yes, okay. So they would

have sonme nonmentum effects

CHAl RVAN WALLI'S: It takes sone time. |
j ust yesterday washed of f a pil e of accunul ati on under
ny car, and it was amazing howlong it took this jet
to wash off the stuff. There was an erosion
phenonenon. You woul d wash it off and then sonme nore
comes off. So just tinme must come into it, too,
doesn't it?

MR. ROSEN: | think this question of what
actually is disturbing the insulation nmaterial, what
physi cal phenonena are we tal king about, is very
i mportant because it gets into how much debris is
going to be generated. It's a crucial paraneter. |
woul d |'i ke to hear as much as you can say about that.

CHAI RMAN WALLI S: W're going to hear
about that, aren't we?

DR, LETELLIER | hope so. Is it ny turn?

CHAl RVAN WALLI S: Well, later on you
can --

DR. JAIN. Later on, we'll cover that, |
suspect, in nore detail

CHAl RVAN WALLI'S:  Keep us in suspense.

DR. BANERJEE: Just to recap, there's no

time |apse nonmentum fl ux. That's probably what
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happens that's involved here. It's just sort of a
threshold without a tinme involved?

DR. LETELLIER O course, experinental
data do i nvol ve an exposure tinme, a bl owdown ti ne, and
that has been taken into consideration when we
exam ned the differences between the test conditions
and the actual plant bl owdown conditions. So those
ef fects that you are nenti oni ng have been i ncor por at ed
in our estimtes of damge threshold, which is
reported interns of destruction pressure, and alsoin
our estimates of the debris volume, in other words,
t he extent of that zone of influence.

DR. BANERJEE: So will you clarify for us
why | eak-before-break criteria may reduce the danage
of the debris?

DR JAIN: | guess we wll cover that
| ater. Sonebody knows, right?

MR, ARCHI TZEL: |'mnot sure we're ready
to talk | eak-before-break now, but if you take the
size of the pipe and then the sphere of influence
related to that with the initial blowdown, the
norment um as you say, obviously, if you don't have t he
| arge pipes there for the break, the smaller pipe you
have, the smaller zone of influence there. |Is that

t he question or what?

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

74
DR. BANERJEE: Wll, | don't know. I

nmean, if you have a | eak-before-break but the pipe

still breaks, does it make any difference?
MR, ARCHI TZEL: Vell, |I'm not sure.
There's a question -- | eak- bef ore-break you m ght take

it all the way out down to no effect at all or you
could say there's a residual effect of a crackage
leak. I'mnot sure. W currently haven't accepted
| eak- before-break, so that's not really on the table
for us.

DR KRESS:. Cenerally, al eak-before-break
takes that pipe out of consideration of this
initiating event. Because you see the | eak, you are
going to stop and fix it.

CHAIl RVAN WALLI S: | think this is a
di fferent i ssue which we have to face soneti nme t oday,
but 1'mnot sure that it's the right tinme now.

DR. BANERJEE: kay. | got the wong end
of the stick. | think it was really, if you had a
break that devel oped gradually, is there a difference
froma break that occurred suddenly?

CHAI RVAN WALLI S:  No, a | eak-before-break
is a kind of --

DR. BANERJEE: Just a nmeasure to take it

out ?
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CHAl RVAN WALLI'S: A way of disregarding

certain things on the basis of not being very likely.

DR. BANERJEE: So it's not the shockwave,
but --

CHAI RVAN WALLI'S:  The reason for it is
quite different fromthe rationale associated with
this debris.

MR. ARCHI TZEL: But our gui dance, a | eak-
bef ore-break does have a couple of pressurization
schenmes. |If you're goingto tal k about pressuri zation
of aroomand a | eak- bef ore-break pi pe, youstill have
to take the dianeter of the pipe and open it over
t hree seconds i nstead of instantaneously, but that's
for room pressurization. I"m not sure that would
apply, even if we went there.

Then you're also dealing with I|eakage
cracks, which | eakage cracks are |li ke the di aneter of
the pipe and the thickness of the pipe, which is a
signi ficant break, nore than a | eak-before-break, the
ten gpm but the groundrul es m ght be, or | guess what
i ndustry has asked for is, to consider |eak-before-
break. Then you have no effects and you take it to
zero.

But we consi der it doubling the

guillotine. That's the leak we're dealing with for

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

76

ECCS perfor mance.

DR JAIN. Go to the next one?

CHAl RVAN WALLI'S:  Yes, please.

DR JAIN. Here are sone nore of these
insights fromthe debris transport tests perforned as
part of the GSI-191 program The details of these are
provi ded in NUREG 6773.

Sone  of the highlights are that
substantially nore debris is transported to sunp
relatively soon after the switchover torecircul ation.

CHAI RVAN WALLI S: Do you nean nore debris
t han was previously thought? |s that what you nean by
nore debris?

DR JAIN: In other words, conpare the
total debris; you' ve got 60-70 percent of the debris
gets into the pool in the first -- right after
swi tchover, if you're tal king about Iike two or three
hours' ti meframe.

The second bullet says that --

MR. ROSEN: Did you answer Dr. Wallis'
question? | didn't understand it. He said, "Mire
debris than what?" He has used the word --

CHAI RVAN WALLI S: More than previously
t hought or what?

DR. JAI N: Vel |, “nore" meani ng
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substantial percentage of the total debris, like --

CHAl RVAN WALLI S:  Ckay, that means -- so

nore" doesn't really belong there. You nmean
substantial percentage of the debris is --

DR. JAIN. Percentage is the --

MR. ROSEN:. Whereas, before that was not
what you t hought ?

DR JAIN. Right.

MR. ARCHI TZEL: Right. |It's nore debris
soon after switchover as conpared to the amount of
debris that is noved over a long period after the
swi tchover. Perhaps a better way to say that woul d be
the majority of the debris that gets to the screenis
being transported early after switchover. |Is that
right?

CHAl RVAN WALLI S: The majority of the
debri s.

VR, ARCHI TZEL: Majority, |'m not sure
majority is right.

CHAI RVAN  WALLI S: It's pr obabl y
substanti al .

MR. ARCHI TZEL: |I'm | ooking to Bruce or
B.P. to clarify that, but nore is relative to the
soon-after-sw tchover as opposed to the one that's

previously --
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DR. JAIN. Mre is nore accurate to like
timng-wise. That's correct.

The second one is fine fibers remain
suspended for a long time but eventually get
transported to the sunp.

One of the highlights or insights of the
test was that nore debris was transported i n shal | ower
pool s conpared to the deeper ones, primarily because
the flow velocities are slower in deeper pools.

DR. BANERJEE: |'msorry, | don't get this
point. This thing is surrounded by sone sort of a
filter which takes this ness out? Are you tal ki ng now
about what happens inside the sunp or --

DR. JAIN: No, fromthe contai nment fl oor,
howthis debris is transported along the floor. Soif
it is a deeper pool --

DR. BANERJEE: Onh, | see, a deeper pool?

DR JAIN. Right.

DR. BANERJEE: | guess what's confusingis
for a shall ower sump --

DR. JAIN. A shall ower pool.

DR. BANERJEE: Just the pool which is
out si de the sunp, you're tal king about?

DR JAIN. That's correct.

DR BANERJEE: 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

79
CHAl RMAN WALLI'S: Is this becausethereis

greater velocity in the shall ower pool?
DR. JAIN: By just observation, |ike how
does debris transport take place. It's not really

tied down to the sunp or head loss at this point.

MR. ROSEN: | envisioned this pool as
being in a real |oss-of-coolant accident as a
violently-stirred situation. It's not going to be

qui escent, allowing for fine material to deposit.

DR, LETELLI ER: Il will be show ng sone
cal cul ati ons of velocity fields wherethat is not true
ingeneral. These are very | arge cont ai nnent vol unes,
very close to the break, what you say is an adequate
description, but there are qui et areas where there's
an opportunity for settling.

MR, ROSEN: (kay.

DR LETELLIER | think the inportant key
feature that B.P. has already nmentioned is that the
fine debris is suspended indefinitely and wll
eventual ly transport.

DR, JAIN: And then there's narrow
pat hways that accelerate flow and enhance debris
transport, and the debris curb i npedes forward notion
of the debris, which is a good thing if we want to

control the anmpbunt of debris getting to the pool.
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CHAI RMVAN  WALLI S: “Narrow fl owpat hs

accelerate flow'? Wat you nean is narrow fl owpat hs
| ead to higher flow velocities?

DR JAIN. That's correct.

DR, LETELLI ER: Keep in mnd that the
recircul ation requirenents for nost plants is largely
the sane, but their containnment volunmes and their
geonetries are very different. So that's what's
driving the change in velocity.

MR. ROSEN: So in this case a large
contai nnent with a deeper pool is better than a snal
contai nnent with a shallow pool, for this phenonena?

DR LETELLIER  Yes.

DR JAIN. That's right.

DR. BANERJEE: But the depth of the pool
is sort of determ ned by what, barriers and things in
the way of the water getting to the sunp or --

DR, LETELLI ER: By two features. Bot h
their geonetry, which defines the free volune, and
al so by their inventory of coolant water, both in the
reactor coolant system and in the reactor water
refueling storage tanks. Each plant has a finite
vol ume of water that has to be managed to provi de for
| ong-term cool i ng.

DR. BANERJEE: So it's not like you have
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internal weirs and resistances which keep the | evels
up?

DR. LETELLI ER. Those effects are present,
but that's not dom nating the bul k pool velocity.

CHAl RVAN WALLIS: As long as it's going
over surfaces, | would think it woul d be washed by t he
wat er and sprays and everything, washed down. So
until it gets to a pool or a place where it can becone
stagnant, it's going to be in the water, and it's
going to be washed down by the water.

Soistherereally just one pool you worry
about? This is one big pool? | don't have a good
picture of what happens in this containnent.
Different roons and --

DR. JAIN. What | have described, he wll
have nore description |ater on.

CHAl RVAN WALLI S: He will? Okay. An
ani mat ed novi e or sonet hi ng?

(Laughter.)

DR KRESS: Cartoons.

CHAI RMVAN WALLI'S: Cartoons?

DR. JAIN. W could arrange that.

Here are sone insights about debris
accunul ati on and head | oss. Fine debris accunul ates

uniformy. Debris onthe vertical screen accunul ates
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near the bottom of the screen initially and then,
dependi ng on t he approach velocity, it piles up onthe
screen.

PWR head | oss test datais consistent with
the head | oss correlation in NUREG 6224.

CHAl RVAN WALLIS: Isn't it sort of self-
controlling? | mean, if it accunul ates in one pl ace,
then it blocks that place, and so the flow goes
sonmewhere else and, therefore, it accunulates
sonewhere else. So the screens tend to fill up.

DR. JAIN. Eventually, yes.

CHAI RVAN WALLIS: Al right.

DR. JAIN. The PWR head | oss data we have
is consistent with NUREG 6224 correl ations, and that
correlation can be used with some adjustnent to
material property parameters to soothe the PWR
mat eri al s.

CHAI RMVAN WALLI S:  Presumabl y, you have t he
screen there because you don't want this material to
be put through the reactor?

MR. LEHNI NG Through the reactor and any
flow restrictions that nmay be downstream like a
throttle val ve or a contai nnent spray nozzle or punp
seal s.

MR. ROSEN: Maybe not through the punp --
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MR. LEHNING Yes, punp seals.

CHAI RVAN WALLIS: Yes. Well, the punp
woul d probably be perfectly happy with sonme of this
fine material .

MR. LEHNING The seals of the punp. So
t he cool ant --

DR. BANERJEE: Seans coul d be probl ens.

MR ROSEN:. Seals would not be --

MR.  LEHNI NG Yes, large quantities of
debris could cause the punp to | ose prines.

DR BANERJEE: Are these |abret seals?
VWhat type of seals on these punps?

MR. LEHNI NG They have different nodel s,
and | can't speak to every type of punp.

CHAl RVAN WALLI'S:  Yes, but the fraction,
the volune fraction of debris in the water is very,
very small, as long as it's all mxed up. Conpared
with the anbunt of water there, the volume of debris
is very snall. It's just that it's in the wong
pl ace.

DR. JAIN. And the wong size.

CHAI RMAN WALLI S: Yes, correct. It gives
you troubl e.

MR.  LEHNI NG Yes, | nmean the problem

could be like big pieces. If you didn't have that
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screen there, you may get a big chunk right there and
you have a | ocal |y hi gh concentration enough to cause
a probl em

DR JAIN. And then we also found that
fibrous bed, in conbination with the particulate
debris, results in higher head | osses. Bruce is going
to have some slides on that, nore details.

Next one. Acceptable anal ytical
appr oaches: The Draft Guide provides analytical
approaches that are acceptable to the staff. Bruce
will provide nore presentation of these approaches.

| want to re-enphasize that these are not
the only approach the licensee can use. They can
subm t alternate approaches for our review

We are al so maki ng avai | abl e a NUREG t hat
provides a summary of the current know edge base of
t he research on BWR strai ners and the PWR sunp screen
cl ogging issue. So whatever the know edge base is
there, it's available to the general public, and it
will be issued concurrently with the Reg. Cuide.

CHAI RVAN WALLI' S: | guess when Los Al anps
presented to us, whenever it was, a year ago or
sonet hing, they had sone anal ytical approaches. MW
feeling was, yes, this is fine, but then there is a

| ot of creativity in the way one anal yzes t he probl em
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It seenmed quite likely that a licensee or
NEI woul d conme back with an approach which predicts
al nrost an order of magnitude different from LANL.
Then soneone has to resol ve this.

DR. LETELLI ER As | ong as t hey' re hi gher,
then there's no conflict.

(Laughter.)

And | say that only partly in jest. Part
of the reason for LANL devel opi ng t hese et hodol ogi es
is to look at an appropriate |level of effort and to
help judge what is a conservative assunption and
what's not.

DR. JAIN. And | think we shoul d al so keep
inmnd that the industry is fully aware of what was
done on BWR and ot her places. So it's not sonething
that they are reinventing the wheel. So we don't
expect surprises to that extent.

DR. BANERJEE: Are these approaches, then,
quite simlar to the BWR net hodol ogy?

DR. JAIN. Well, they are, but they have
been nodified --

DR BANERJEE: Sure.

DR JAIN: -- where appropriate for PWRs.

DR. BANERJEE: But the basic thinking

going into themis simlar?
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DR. JAI N: Correct.

DR. BANERJEE: And industry is usingthese
appr oaches?

DR JAIN: | would |eave that for NEI
| ater after Bruce. But, to answer your question,
assune so. But, again, we are open to |ook at
al t ernat e approaches.

Next one, please. Here |l will |ist sone
of these contributions of the GSI-191 research
program It has provided -- it has been a program
going on for the | ast four years, and has generated a
ot of material and tools which industry can use.

well, first of all, we confirned the
credibility of the Generic |Issue, and al so supported
t he agency' s performance goal of naintai ni ng saf ety by
gai ning know edge regarding the effect of debris
accumul ati on on PWR sunp performance.

W have periodic neetings withthe public,
i ndustry, ACRS --

CHAI RVAN WALLI S: Knowl edge by itself
doesn't maintain any safety. It's doing sonething
with the know edge.

DR. JAIN. Well, we are in the process of
resolving that by CGeneric Letter. Eventually, we'll

get there. That's a goal
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Then part of this research program we
have devel oped tools, some conputer prograns; for
exanpl e, CASI NOVA and BLOCKAGE

CHAI RVAN WALLI'S:  This i s about the | east
romanti c subject. | don't knowwhat "Casanova" has to
do with it.

(Laughter.)

DR. BANERJEE: It's spelled differently,
i ke "casino."

DR, JAIN: Yes, it's not spelled --
CASI NOVA generates -- it talks about debris
generation, volume, and conposition of debris for al
possi bl e break sizes. Brucew |l gointoalittle bit
nore detail .

BLOCKAGE code estinmates the head | oss.

As part of this program we have devel oped
nunmer ous NUREG CRs and, of course, this Reg. Cuide
1.82 that has provided valuable insight to the
i ndustry for resolving this issue.

We have al so devel oped t he know edge base,
as | said earlier. The report sunmarizes U S. and
international research on the BWR and PWR cl oggi ng
i Ssue.

CHAIl RVAN WALLIS: Well, let's go back to

the Reg. Guide here. Aren't we going to tal k about
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it, | suppose?

My i npression of the Reg. Guideis it |ays
out what needs to be done. You have to eval uate this,
you mnust consider this, and so on and so on. It
doesn't real ly provi de any i nsi ghts because it doesn't
tell you howto do it.

DR. JAIN:. No. This is just a research
program and we're tal ki ng about overall --

CHAI RVAN WALLI S:  Yes, but the Reg. Guide
itself is different. It's really asking for a lot of
t hi ngs, and nmy question all al ong was, do we know how
to do it?

DR JAIN: Inthe Reg. Guide we do provide
reference to the NUREGs and accept abl e net hods.

CHAI RVAN WALLI S: There is reference,
right?

DR JAIN.  Yes.

And the last bullet on this page, we plan
to interact and share know edge on the sunp cl oggi ng
issue with the international community, and we have
pl anned an international conference later this year.

CHAl RVAN WALLI'S:  What is the status of
things internationally? Are there other countries
t hat are concerned with this problen? Are there other

countries that have solved it in a different way?
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DR JAIN. Well, France is nore active in
this area, but they are sort of reluctant to share too
much know edge. So, to answer your question, we don't
know much what they do. They have told us they wll
share their know edge sonetine later this year.

CHAl RVAN WALLI'S: Don't they publishtheir
regul ati ons?

DR. JAIN: | haven't had a chance to | ook
at their regul ati ons.

MR, ARCHI TZEL: The Bel gian plants are
| ooking at this issue right now, foll owi ng what we're
doing and interacting with their utilities, the
regulator is. So they're strugglingwithit as well.
| think the Swedi sh plants solved it because they had
t he probl emat the BWR up there, so they solved it for
the PW\Rs with | arge screen changes.

DR. FORD: Wuld you m nd going back to
t he previous graph? Could you just go back one, to
457?

CHAI RVAN WALLI S: Maybe we shoul d note for
the record that our esteened colleague, Dr. Peter
Ford, has now joi ned us.

DR. FORD: Needless to say, | know very
little about this subject. Could you tell ne

sonet hi ng about the | ast bullet? You devel oped t ool s,
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t hese conputer programs, the qualification of them
agai nst observation?

| notice on slides 42 and 43 you have a
whol e ot of enpirical statenents like "nore debris
transported to the sunp" and such things as these.
Are these nodels enpirical nodels in this CASI NOVA?
They' re purely enpirical, based ontheinformation you
have at any one tine?

DR LETELLI ER: The BLOCKAGE nodel, whi ch
is intended to cal cul ate head | oss across the debris
bed, is a sem-enpirical nodel, which actually the
correl ati ons are based on chem cal engineering fields
t hat are i ntended for porous mediafiltration and al so
fi brous nmedia. The enpirical data have been used to
finetune the paraneters of that correlation. Soit's
a conbi nati on

DR. FORD: So for the punp pressure, for
i nstance, there's acorrelation, there's an algorithm
t hat gives the value of that as a function of a whole
| ot of enpirical variables, |ike volune of fibrous
things of this nature?

DR, LETELLIER  That's correct.

DR.  FORD: And there's a correlation
bet ween observation and theory?

DR LETELLIER  Yes.
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DR FORD: And it's a good correlation

factor?

DR. LETELLIER. We'll be | ooking at sone
of those results, but in general the scatter between
head |oss neasurenents is like plus or mnus 20
percent conpared to the correlation predictions over
a wi de range of water tenperature, volune of fiber,
and mass of particulate in different conpositions,
different m xed debris beds.

DR. FORD: And soneone has taken that pl us
or mnus 20 percent and correlated it into risk?

DR LETELLIER We have inplenented the
BLOCKAGE code in both the parametric study, which
formed the basis of the Generic |Issue, a declaration
of GSI-191, and we have also used it to | ook at punp
vul nerability or punp performance at the end state of
a risk anal ysis.

DR. FORD: Onh, okay. Thank you.

DR. LETELLI ER: The CASI NOVA nodel, 'l
tal k nore about later. It is |ess based on enpirical
nmeasur ement because | think, as you'll see, it's very
much a stochastic paraneter study of break |ocation
and potential debris volune. Wiile the zones of
i nfl uence are based on enpirical data, the results of

CASI NOVA have no baseline for conparison
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DR. FORD: Has anyone gone through -- you
nmentioned that it is an enpirical code, based on the
informati on you have when you devel oped it. Has
anyone gone t hrough t he questi on as t o what happens if
there is another itemthat we've m ssed? |' mthi nking
of the question of epistemic uncertainties in this
nodel you' ve got.

DR. LETELLI ER: The i ssue of conpl et eness
isalways adifficult one to address, but we're al ways
| ooki ng for additional concerns, some of which have
been raised by the ACRS. For exanple, the chem ca
effects of precipitation and effects of conpacti on on
a debris bed.

CHAI RVAN WALLIS: | was going to ask you
that. Does it conpact?

DR. LETELLI ER: Those concerns are bei ng
addressed inaforthcom ng chem cal effects study, and
t hose observations wll be folded into the
correl ati ons used by BLOCKAGE.

CHAI RVAN WALLI' S:  Conpact depends on what
itis. If it'sfibers, thenit's fairly resistant to
conpaction. But if it's sheets of paint or sonething
i ke | eaves -- and you don't get | eaves in there, but
if you had | eaves, they would | ayer, and once you

begin to squash them they just act |ike check val ves
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and shut the thing down conpletely. It doesn't take
much to do that.

DR. LETELLIER: That's very true, and we
always try to test or examne a variety of m xed
debri s beds for that reason.

DR. BANERJEE: Has there been nuch
evi dence of what type of debris beds sort of devel op
in PARs or is it mainly BWRs that you've seen these
in?

DR LETELLI ER We have |ooked at the
di fferences Dbecause, obvi ousl y, the transport
mechani sms are nmuch different in a suppression poo
than they are in the contai nnent pool. W' ve |ooked
at this primarily from the point of view of
transportability of the debris and whether thereis a
sufficient bul k pool velocity to nove pai nt chips, for
exanpl e, versus individual fibers.

So the bed norphol ogy, the way that it
| ooks is, can be, substantially different between the
two, and we've try to address those differences.
W' ve addressed it from the point of view of
prioritizing our research investnent to | ook at the
pr edom nant i nsul ation types and t he nost
transportabl e debris types when we carry this work

forward to head | oss testing.
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So | would say upfront that we've never
i nt ended, and never achi eved, a conprehensive test of
all insulationtypes and all debris types. W've had
the luxury in the past of being given the task of
establishing a m nimuml| evel of concern. In order to
do that, it wasn't necessary to be conprehensive. W
could focus on the predom nant nechani sms.

The nuch har der probl emnow per haps on t he
side of the industry is to solve plant-specific
probl ens where they do have debris types and flow
conditions that have not been tested.

DR BANERJEE: Now as part of this Reg.
Qui de you' re suggesting references to vari ous NUREGs,
and so on, which could be used as accept abl e net hods
of analysis, right?

DR JAIN. Right.

DR. BANERJEE: Now are these acceptable
net hods of anal ysis going to be revi ewed or have they
been peer-reviewed? That seens one of the sort of
cruci al issues here.

DR JAIN Wll, these are the NUREG
devel oped by Los Al anps, and they have gone through
their standard review process.

DR. BANERJEE: Right, but how do we know

that -- Los Al anbs may have reviewed it, but have they
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been peer-reviewed or is it not standard for these
net hods to be peer-revi ewed?

DR. JAIN. To answer your question, no,
t hey have not been peer-revi ened.

DR. BANERJEE: So other than Los Al anos,
is there anybody el se who says it's acceptabl e?

DR. LETELLI ER Each NUREG does go t hr ough
the process of public comment, and that is an
opportunity at least for other agencies, and
particularly the industry, to make comments that we do
address and incorporate.

DR. BANERJEE: Right, but it's not the
same as having an article peer-reviewed for a journal
or sonet hi ng?

DR LETELLIER That's correct.

DR. BANERJEE: Where you get scrutiny of
a different nature.

DR JAIN. That's right.

DR. BANERJEE: So the Reg. Cuide stands
i ndependent of these matters, right, or do they depend
on the nethods?

DR. JAIN. Wll, the Reg. Guide is --

DR. BANERJEE: It doesn't really matter?
You can use anything that --

DR. JAIN. Right. As long as you tell us
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what you have done, we review your nmethods. But it's
not a requirement, what we say, "that thou shall use
this" --

DR. BANERJEE: But, nonet hel ess, you offer
a path. You could ask for the inpossible otherw se,
right?

DR JAIN. That'sright. W tell themone
accept abl e nmet hod, what is acceptable to us.

DR. BANERJEE: But now that nmethod i s not
revi ewed i ndependent!|y?

DR JAIN. That is correct.

DR. BANERJEE: |Is that true of all Reg.
Guides or just this Reg. Cuide?

DR KRESS: It's generally true.

DR. JAIN. It's probably true for all Reg.
Guides, but I'Il let Dan or --

MR. DORMAN: | think probably the bul k of
the Reg. Cuides are endorsing consensus standards.
So, in that sense, that process has been through a
consensus devel opnent process. | think in this case
t he i nformati on devel oped i n the research programhas
not reached the consensus standard point.

| guess one other thing | woul d poi nt out
inthis context is that that | think Ral ph pointed out

the nunber of interactions with industry since 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

97

t echni cal assessnent was conpl eted i n Sept enber 2001.
That was not when we started interaction with the
i ndustry.

There was substantial interaction and
opportunities throughout the research program outside
of our research project, for people to conme in and see
what we were doi ng and conment on t he way t he work was
bei ng done and the findings and the devel opnent of
these nethods. So while there's not been a forma
peer-review, it has not happened in a vacuum either.

CHAIl RVAN WALLI S: Wl |, Sanj oy, we're al so
review ng thermal -hydraulic codes. There's a Reg.
Qui de on thermal -hydraulic codes. It says things
i ke, you know, you nust state your fundanental
equations; you must state the assunptions you're
usi ng; you nust sort of explain how it relates to
experiment, and all that.

This is all at that sort of general |evel.
These are criteria for evaluation, but it doesn't
really go into the detail of which forns of these
equati ons are acceptable. Then that's, | think, the
weakness because t hen sonet hi ng cones to t he ACRS and
we | ook through this thing and say, "Cee whiz, you
know, we don't l|ike this equation."

DR. BANERJEE: O it's wong, nore likely.

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

98
CHAIl RVAN WALLI S:  Yes.

DR. BANERJEE: And then what do you do?

CHAl RVAN WALLIS: W say it. But then we
say, why does it have to conme to us? Wiy wasn't it
found before? So |l guess this is aninteresting point
here. What's an acceptable method? It nay depend on
who the peer reviewers are.

DR. BANERJEE: But it's subject to at
| east staff review, right? NRC staff reviewit and
sign off onit. They have the ability to ask for a
peer review at that point, if they wish. Do they?

MR. DORMAN: Yes, and al so in the context
of the staff review, it's reviewed by the research
staff which sponsored the work. W al so provide the
Draft NUREGs to the program office for independent
review and comrent at a draft stage in the NUREG
process. So before the NUREG is published by the
O fice of Research, it does get reviewfrom in this
case, NRR, but that is not sonething that we
categorize as a formal peer review

CHAI RVAN WALLI S: It really does help
public confidence if you can get some outsider to do
revi ews.

DR. JAIN. May we go to current plans and

schedul es? W are planning to issue this Draft Reg.
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Guide for public coment in February, later this
nmont h, and issue this Reg. Guide as 1.82, Rev. 3, in
Septenber. The NEI will issue their guidance in the
fall of 2003.

In conclusion, we are at the regulation
and gui dance stage. The Draft Reg. Guide is schedul ed
for public coment, and inplenentation, regulation,
and verification will follow, as Ral ph has gone over,
Ral ph and John. Eventually, this wll lead to
effective closure of GSI-191.

CHAI RMVAN WALLI S:  So what do you need from
t he ACRS?

DR. JAIN. W need your concurrence that
we can issue this for public conment.

CHAI RVAN WALLI'S: Do you want a letter or

DR. JAIN. | think formally that's what --

CHAIl RVAN WALLI S: Al etter that says that?
You would like to see a letter to EDO, or whoever is
appropri ate?

DR JAIN. Well, we sent a letter to the
ACRS office requesting that be done. So | guess you
need to respond to that letter.

MR. ROSEN:. | would ask if a Larkinsgram

woul d be good enough.
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CHAI RMVAN WALLI S: Yes, avery short letter

whi ch sinply says we have no objection to this being
i ssued --

DR JAIN. That's right.

CHAl RVAN WALLI'S:  -- would be okay with
you?

DR JAIN. That will be fine.

MR DORMAN:  Yes, that would be fine.

CHAl RMAN  WALLI S: Unl ess you have
sonething you find is a sticking point?

MR. DORMAN: Yes, frequently, with Draft
Gui des, we send them down and request that you defer
your reviewuntil the final Reg. Guide stage, and the
response at that point is a note fromJohn i ndicating
t hat you have no objection to issuing the Guide for
conmment, and | think that would be suitable in this
case as wel .

CHAI RMVAN WALLI S: Personal |y, | think that
this may be appropriate, but | do worry about the
quality control of the analyses which then gets
subm tted by the industry.

MR. ROSEN: | don't think we know anyt hi ng
about the way the analyses will be done, and we
reserve judgnent.

CHAl RMVAN WALLIS: Well, we may never see
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MR. ROSEN. That woul d be a probl emto ne,
and that's the crux of the issue.

MR ARCHI TZEL: For this issue here, |
think it's incunbent on us to show you the gui dance
that's used. W weren't initially planning to cone
necessarily with the Generic Letter, but we were
pl anning to cone once the guidance was in place. W
still have to come back with you with the guidance
menus to resolve this issue, which is industry, or
however we agree or disagree --

CHAI RVAN WALLI S:  You have to cone back to
us with that?

MR. ARCHI TZEL: As part of the resolution
of the Generic Safety Issue --

CHAl RVAN WALLI'S:  You have to?

MR, ARCHI TZEL: -- it's required.

CHAl RVAN WALLI S:  Ckay.

MR, ARCHI TZEL: But not necessarily for
issuing like the Generic Letter.

CHAI RVAN WALLI S:  Ckay.

VR, DORMAN: Utimately, | think the
managenment directive process for GSIs will bring us
back to you.

CHAl RMVAN WALLI S: These GSIs take a | ong
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time, don't they?

(Laughter.)

DR.  RANSOM One thing | didn't quite
understand is the relationship between the CGeneric
Letter and the Draft Regulatory Guide. | see your
references, Reg. Guide 182. Is theintentionthat the
Generic Letter woul d direct people to use the nethods
that are outlined in this revision?

MR, LEHNI NG No. The Generic Letter
states that in this guidance we assune that it will be
acceptable to use and we will come back, if it's not
accept abl e, and suppl enent sonehow and tell |icensees
of exceptions or additions we have.

The Reg. CGuide, we referenced the Reg.
Guide in there as an acceptabl e way of conplying with
the requested evaluation, but we're not telling
i censees that they have to use that Reg. Cuide.

DR. RANSOM Well, why -- I'mnot sure |
under stand t hen why you | ater come out with this Reg.
Qui de Revision or DG 1107, which seens to have
specifics in ternms of what they should do.

MR. LEHNING Well, the Reg. Guide, | nean
the reason why it's comng out now, | nean it's for
future plants. It does have nore specifics than the

Generic Letter, but the industry guidance that we
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anticipate will come out woul d be even nore specific
t han t hat.

So the detailed guidance will come, and
| i censees can choose what they want to do. W' re not
telling themto choose one nmethod or the other wth
the Generic Letter.

DR. JAIN: For exanple, you can see the
guidance for BWR is this thick reg. here. So we
expect that kind of detail for PWRs.

CHAI RVAN WALLIS: So there are two things
we have to do. W have to reconmend that you issue
the Generic Letter, or is that not our business?

MR ARCHI TZEL: | think procedurally it
wasn't an option. We didn't -- | thinkit's upto --

CHAI RVAN WALLIS: You're going to do it
anyway. We don't need to be invol ved.

MR, ARCHI TZEL: No, but once you' ve had
t he neeting, | think we need sort of an endorsenent --

CHAI RVAN WALLI'S: So you need it is okay
to send out a Ceneric Letter?

MR. ARCHI TZEL: The General Letter process
has you i nvol ved at your option, and you' ve chosen to
be involved. So we woul d expect that you woul d say
okay.

CHAIl RMVAN WALLI S: Ckay, that actual ly asks
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i ndustry to do sonet hi ng, and t hen the Reg. Gui de goes
out for public comrent. Nothing happens until the
public comment cones back and it's all resolved, and
SO on.

DR. JAIN. That's right, and you gi ve them
a chance to look at it.

MR. DORMAN: Bot h docunents at this stage
are draft going for public coment.

MR ARCHI TZEL: Yes, that is correct.

CHAl RVAN WALLI S: The public actually
conments on the Generic Letter, too?

MR DORMAN: That's correct.

MR,  ARCHI TZEL: But if there weren't
substantive corments i nthe public conment process, we
may wai ve a second neeting with you at that stage. It
depends what the comrents are |ike whether or not we
want to have another neeting on this.

CHAI RVAN WALLI'S: | woul d think a Generic
Letter would go out w thout public coment at all.

MR. ARCHI TZEL: That's bulletins. No, no
Generic Letter can go without public comrents because
our procedures have been changed.

CHAl RVAN WALLI'S: It seens to ne, then,
that the industry can slowit down forever by al ways

commenting on it.
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MR.  LEHNI NG Vell, we've got a tine

period on the conments.

MR. DORMAN: There's, | think, a 60-day
coment peri od.

MR. LEHNI NG We don't prom se to consi der
anything after the comrent period closes.

CHAI RVAN WALLI'S: And we might include in
this letter sone sort of a comrent that says all this
depends upon the analytical nethods proving to be
val i d?

MR, LEHNI NG In the GCeneric Letter,
you' re aski ng?

CHAl RVAN WALLI'S:  No, when we wite our
letters to you.

MR. LEHNING Ch, oh.

CHAI RVAN WALLI S: W m ght say, yes, this
is fine; send it off for public coment, but the
resolution, the final resolution, depends upon
what ever net hods conme up fromthis process of being
suitably valid and appropri ate.

MR.  ROSEN: I think the key to this,
Graham is the NEI docunment on how to do eval uati on,
not this one howto --

CHAl RVAN WALLI S: Wi ch we haven't seen at

all .
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MR. ROSEN: That's right, we haven't seen

that one at all. Wen the staff chooses to endorse
t hat NEI gui dance or not to endorse it, that's the
point in time when we --

CHAI RVAN WALLI'S: So we don't need to say
anyt hi ng because we're going to get a chance to do
t hat anyway? |s that right?

MR. ROSEN: Yes, that's the point intine
when we shoul d weigh in.

CHAl RMAN WALLIS: Ckay. So it's just a
brief thing now W'I| really get to the neat in half
a year, or whatever?

MR. ROSEN: This is the situation | find
nmyself in nowfor the second tinme. Last tinme when we
saw the results, | said, gee, this is inportant; |
think we ought to get on with it. The word the ACRS
chose was "expeditiously."

Then there was a |l ong period of tine and
we' re back. Now we get to have that same feeling
again: GCee, thisis aninportant problem get onwth
it expeditiously.

CHAI RMVAN WALLI S: Just |ike the boron sl ug
probl em where everything is going to happen and t hen
it turns out the analysis isn't quite convincing, so

we have to go around agai n?
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MR.  ROSEN: I would suspect that we're

getting to the harder part of it. The hardest part of
it will be how to analyze this.

CHAl RVAN WALLI'S:  That's right.

MR. ROSEN: Not how to find out how nuch
debris you have, although that's a necessary and
useful step, and the NElI gui dance addresses that.

CHAl RVAN  WALLI S: Vell, | like the
statenent in the Reg. Guide which says that, if you
can't figure out where the debris, you had better
assunme it all goes onto the screen.

(Laughter.)

DR JAIN: Wll, that's one of the
opti ons.

DR BANERJEE: And, presumably, if the
nmet hods are followed that you refer to in your Reg.
GQui de, then they're honme free. NEI doesn't have to do
anything. They can say, "W |like CASINOVA " or we
i ke whatever, and you just do it this way.

DR JAIN. That's right.

DR. BANERJEE: It's a done deal, right?

DR JAIN. It's a done deal.

DR, LETELLI ER: | would caveat that by
saying that, again, there may be plant-specific

condi tions that have not been analyzed that are not
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represented in the database. So it's not a sinple
matter of just adopting a tool off the shelf. The
nmet hodol ogy i s sound fromour point of view, but there
may be additional work required.

DR. BANERJEE: Then you woul d come back to
us, hopefully, and say: Look at CASI NOVA and | ook at
what ever el se.

DR. JAIN: Yes, these are the approaches.
These are not really a nmethod |i ke one, two, three,
four, and as we progress you neet the spirit of that
approach. That's what we're | ooking for.

Wth that, 1'Il ask Bruce to go over his
presentation.

CHAI RVAN WALLI S:  Thank you very much. |
think it's about time we had a break. W' ve been
goi ng for two hours, and we have, hopeful ly, sonewhat
| ess than two hours to go. |If it's okay with you --
you'l | probably be glad to take a break.

DR JAIN: That's fine. W can cone back
after break.

CHAI RVAN WALLIS: Okay. So we'll take a
break until quarter past 3:00.

(Wher eupon, the foregoing matter went off
the record at 3: 02 p. m and went back on the record at

3:18 p.m)

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

109
CHAI RVAN WALLI S: W'l conme back into

session. So we are ready.

DR LETELLI ER Good afternoon. I
apol ogi ze for not introducing nyself sooner. ['"'m
Bruce Letellier. I'mhere to represent the work that

Los Al anbs National Lab has been doing in support of
the NRC over the past three years.

Initially, we were working for the NRRto
conduct the BWR cl oseout, resolution of their sunp
bl ockage concerns. In the interimwe' ve hel ped the
Ofice of Research conduct the program that we're
going to talk about today, researching debris
characterization, transport properties, and head | oss.
Most recently, we are now supporting the NRR, | ooking
at the revised Reg. GQuide and regul atory
i npl emrent ati on of findings.

In the position of speaking last, | find
| have t he pl easure or the bl ame of responsibility for
answering all the questions that have been deferred.

(Laughter.)

So please remnd ne of the issues that
we've had to skip over. | wll be touching on all
aspects of the accident scenario. So | think you'll
find a place to ask your questions at the right tinme.

| also hope that, as we | ook over these

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

110

slides, you'll get an inpression for the technica
basis that supports the draft guidance as it is and
which forns the basis for the nethods that we are
proposi ng or making avail able to industry.

On slide No. 2, a brief overview of the
talk includes the three nmjor conponents of the
accident scenario: debris generation, debris
transport, and, finally, accurmulation. Finally, in
sunmary, |'ll tal k about howthese are integratedinto
an overall vulnerability assessnent.

DR. KRESS: Inplicit in that debris
generation is the size distribution?

DR LETELLIER  Yes.

DR. KRESS:. Ckay.

DR. LETELLIER As a brief introduction,
and perhaps we coul d have started the afternoon with
t his discussion -- excuse nme one nonent.

Slide No. 4, we should have reviewed the
acci dent progression to give a visual context of what
actually happens. In the lefthand frane there's a
schematic of a containment structure with a damage
zone or zone of influence, highlighted as a circle,
shaded circle.

If a pipe were to rupture, by whatever

mechani sm there would be two conponents to debris

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

111

generation: first, a shockwave, which m ght | oosen
bands and jackets, soften pliable materials Ilike
Calcium Silicate. Quickly follow ngthe shock effects
woul d be the erosion jets, which actually generates
t he bul k of the insul ation debris, not just insulation
but al so coatings and concrete erosion.

MR. ROSEN:. Does t he shock effect apply to
insulation quite renmote fromthe zone of influence?

DR LETELLI ER: | woul d have t o answer no.
The tests for debris generation that have been done
are i ntended to neasure the di stance or the extent of
t hi s damage zone. So the damage nechani snms have been
i nvestigated out to an appropriate threshold for each
insulation type, and they do not extend beyond --
wel |, they can extend to distances as far as 30 pipe
di aneters. So that is a significant fraction of
contai nnent in sone cases, but the damage nmechani sns
have not been investigated for shock reflections
across the entire containnent.

MR. ROSEN: What | was trying to do was to
narrow what we have to worry about. What | think your
answer says is that you can't do that because the
effects of the jet will be local, relatively, but the
ef fects of the shockwave coul d be renote fromthe zone

where the jet occurs. 1In other words, you coul d have
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conpaction of silicacious insulationonthe other side
of the contai nnent and up above t he steamgenerators,
for instance, just in the diagram Am|l reading you
right?

DR. LETELLIER Yes, that may be true, but
let me define the zone of influence. This outer
contour that's represented by the shaded circle, that
i s the maxi mumext ent to which insul ati on bl ankets can
be renmoved in large pieces or partially conplete
portions of the blanket. Internal to that zone are
the smaller fragnents, and closest are the
particul ates and the fines.

MR. ROSEN: | want to zero in on what you
just said. That's the zone where | arge pieces could
be renoved?

DR LETELLI ER: I nside this damage radi us.

MR. ROSEN: Now out si de there small pieces
coul d be renoved?

DR LETELLIER: No. No, the jet pressures
are highest ontheinterior. So the damage nmechani sns
tend to shred material fromthe finest onthe interior
to the large fragnents on the exterior zone.

CHAIl RVAN WALLIS: It's funny that it's a
circle.

MR ROSEN: You're answering me that |
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only need to worry what's inside this orange circle
t hat you' ve drawn?

DR LETELLIER: That's correct. The point
you raise about the shock effects have not been
t horoughly i nvestigated. Beyond thi s damage contour,
there would not be imediate displacenent of the
insulation. |If it were degraded by sone neans due to
the shock, it would only be introduced as a debris
t hrough erosion for containment sprays, but there
woul d not be any evidence of damage to the jacketing
mat eri al .

MR. ROSEN:. Well, you're tal king exactly
what woul d happen. | nean these things would be
damaged to sonme extent you're saying? And the next
thing that would happen sonetinme later is the
cont ai nnent sprays would conme on and spray them

DR LETELLIER  Yes.

MR. ROSEN:. So isn't it possible, then,
you could get nore debris from those nechanisns
out side the orange circle?

DR. LETELLI ER: W have |ooked at the
potential for erosion of CalciumSilicate, but the
standard position at the noment is that, if the
jacketing material isstill in place, that the erosion

is not significant. So we are confining our danage
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zone to the m ni num pressure needed to show evi dence
of damagi ng the insul ation.

CHAl RVAN WALLI S:  \Where is the break?

DR LETELLI ER In the center of the
orange circle.

CHAl RVAN WALLIS: In the center? | would
think it would be directional; it would cone out of a

cold leg, let's say, and they would squirt in sone

di rection.

DR LETELLIER. O course it would, and
that's a difficulty, a limtation, if you will, of
this representation, is that we don't have a

predictive nodel for jet deflections near concrete.
We don't have a predictive nodel for pipe separation.
For exanpl e, the two ends of a guillotine break may be
opposed, generating opposi ng cones.

The standard practice is to | ook at the
free-field jet expansion and investigate the damage
t hreshol d of different insulationtypes. Theinterior
vol ume of that pressure contour is mapped into an
equi val ent sphere for the purpose of plant assessnent.

DR RANSOM wWell, in fact, vyou're
probably assum ng a spherical source, | woul d guess,
and a spherical shock that drops off with r-squared as

you expand, and at sone point you get down to the
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pl ace where forces are snall.

MR, ARCHI TZEL: Well, | just did want to
say one point: that this was based sonmething on the
BWR sol ution, and these issues were addressed, these
conmpl exities were resol ved on that basis for the BAR
Some of this isn't newfor PWRs, although naybe you do
want to revisit the base. So |I'mjust saying that was
the solution on the BWRs. It's too conplex. So they
t ook the sphere approach instead of doubl e cones and
things |ike that.

MR. ROSEN: |' mconcerned, of course, with
uncertainty. How likely is it to be your nodel
doesn't envelope a significant fraction of the
phenonenol ogy?

DR LETELLIER W are investigating the
geonetry of the break regi on, bot h opposi ng cones from
a doubl e-ended gui |l | oti ne break, asingle-directed jet
from a fishnouth opening in random direction, and
trying to look for major differences in the range of
potential debris volunes, for exanple.

MR. ROSEN:. |'mencouraging you that it's
fine to start with a sinple nodel to begin with, but,
ultimately, to deal with the uncertainties, one needs
to |l ook at nore el aborate nodel considerations.

DR KRESS: This zone of influence is a
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sphere, and it defines ultimately the total vol une of
debris that m ght get |ate airborne.

DR LETELLIER That's correct.

DR KRESS: And you just look in that
sphere. Now my question is, is there an enpirical
rel ati onship of sone sort that determ nes that vol une
of debris, | mean that volunme of the zone?

DR LETELLIER  Yes.

DR. KRESS: And it has to dowith pressure
of the system and --

DR, LETELLI ER It has to do with the
pressure, the stagnation pressure, needed to show
significant evidence of damage. That is arrived at
enpirically by looking at free-field jets --

DR KRESS: Free-field jets?

DR LETELLIER  -- where insulation is
pl aced at different distances on the jet center line
until there is no -- until it's far enough away t hat
there is no evidence of damage.

DR.  KRESS: Now you aim that jet in
different directions?

DR LETELLI ER: Once the pressure for
damage has been established --

DR. KRESS: kay, and that would be a

function of the type of insulation or whatever debris
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sources --

DR LETELLIER  Yes, sir, it is. Once
t hat pressure has been established, then the vol une of
the free-field jet at that pressure contour i s mapped
into an equi val ent sphere.

DR KRESS: Now that's a cone?

DR, LETELLIER It would be.

DR. KRESS: Now how do you deci de on what
the spread angle of the cone is? |Is that input to
t hi s?

DR, LETELLIER It actually depends onthe
size of the opening, the pipe size, and so --

DR KRESS: You fix it as a function of
pi pe size?

DR LETELLIER That's correct.

DR. KRESS:. Ckay.

DR LETELLIER: So these zones are both a
function of pipe size and al so of debris type.

DR. KRESS:. kay.

DR. RANSOM Have these been done with
water that will flash into steanf

DR LETELLIER: Mbst of the data is based
on surrogate jets for the BWR study, which used both
air and st eamsurrogat es, and we are acknow edgi ng t he

differences in the PWR bl owdown condition. You wl]l
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see where we have attenpted to scale the debris
generation data to account for those effects.

MR. ROSEN. We're tal ki ng about pressures
twi ce the BWR pressure?

DR LETELLIER  That's true.

MR. ROSEN: So is that inportant in

maki ng - -
DR KRESS: That fixes the distance to --
DR LETELLIER It is. |If we could defer
that question to a later slide, we'll see and we can

tal k about it in nore detail

MR, ROSEN: (kay.

DR. LETELLIER: Once the debris has been
generated in this orange circul ar representation, the
t hermal expansion will carry this material to every
corner of the containnent. W have used the MELCOR
nodel, which is intended for severe reactor accident
nodeling, to denonstrate that the entrainnent
velocities are sufficient, both wvertically and
laterally, to carry |arge pieces of debris.

DR. KRESS: That depends on the size and
density and the shape of these things.

DR. LETELLIER It does.

DR.  KRESS: Is that an input to this

system or how is that determ ned?
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DR LETELLI ER: W do not have a
predi cti ve nodel of the blowdown transport. | think
you'll see later we're attenpting to use an

engineering logic diagramto itemze, if you wll,

what the potential transport pads for this materi al

woul d be.

The sane is true of the washdown.
Qovi ousl y, at a sufficiently high pressure,
contai nment spray will begin to bring this materi al

back down to the fl oor

It's inmportant to renenber that this
damage radi us i s the maxi numextent observed to cause
damage into |arge pieces. At distances closer than
that, you wll have a range of different size
di stributions, and that is also provided by data,
enpirical observation.

So we do have sonme estimate of the size
fractions --

DR. KRESS: That determ nes what remnmins
airborne long tine --

DR LETELLIER  Yes.

DR KRESS: -- versus what doesn't?

DR LETELLIER That's correct.

Cont ai nment spray can be very effective at

washing material back to the floor. W' re using,
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again, logic diagrams to |look at the fraction of
vertical surfaces inpinged by sprays. W're | ooking
at steam condensation and rivulet formation.

CHAl RVAN WALLI'S:  The spray is that blue
thing along the top there, is it?

DR. LETELLI ER: Yes, intended to
represent --

CHAI RVAN WALLI'S: Wi ch covers the whol e
contai nnent. What are these fireworks or pinballs or
sonmet hing? | don't understand the yell ow thing.

DR. LETELLIER: Debris pieces.

CHAl RVAN WALLI S: Those are bits of
debri s?

DR LETELLIER  Yes.

DR KRESS: That's a cartoon.

DR. BANERJEE: He said it goes everywhere,
so it's everywhere.

DR LETELLIER: There is a potential for
this debris to be carried into the upper regions of
cont ai nnent . In a steamrich environment, sone
fraction of this material will be stuck on surfaces
and ret ai ned.

DR. BANERJEE: But a boundi ng cal cul ati on
woul d be to say everything within that sphere, based

on some size distribution, goes to the floor, right?
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| mean the rest of it is sort of pencil sharpening?

DR. LETELLI ER: That's correct.
Furthernore, to be nore conservative, you could say
that 100 percent of that material arrives on the
screen, on the sunp screen. So we're trying to use
some engineering judgnent to try to find an
appropriate level of conservatism Qur initial
estimtes show that it's very hard to rationalize a
reduction factor of nore than 50 percent due to
retention on surfaces and the inpingement of sprays.

So there's not a great opportunity for
savings there. W're talking a factor of two perhaps.

CHAI RVAN  WALLI S: So this 1is the
insulation material which is blasted out over the
cont ai nnent, but, presunmably, the concrete dust and
t he fl aki ng paint and all that gets washed down by t he
sprays?

DR LETELLIER Well, that material wll
al so be di sl odged and carri ed duri ng bl ondown t o ot her
regions of containment. Eventually, it's al
subj ected to sprays.

CHAI RVAN WALLIS: Well, if you just turn
on the sprays with no LOCA at all, you would still
wash stuff down to the sunp?

VMR ROSEN: Yes, and we've done that
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several tines, purposely.
CHAl RVAN WALLI'S: But you actually have
data for that because these guys have done it.

DR. KRESS: Yes, but they didn't measure

anything --
CHAI RVAN WALLI S: But you had t o cl ean up.
DR KRESS: -- with an instrunent.
CHAI RVAN WALLI'S:  You had to clean up the
ness.

MR. ROSEN. O course.

DR. LETELLI ER: The issue of resident
debris, both particul ates and fi bers fromhuman hair,
radi ati on contai nnment clothing --

CHAI RVAN WALLI S: There can't be nuch
human hair in contai nnent.

(Laughter.)

DR. LETELLIER | think the NEI may have
sonme comments. That's a current area of
i nvestigation, where they're trying to characterize
pl ant cl eanl i ness.

But you're exactly right, there will be
material washed to the sunp, regardless of what is
formed in the jet.

MR. LEITCH  Wat have we assunmed about

t he type of insulation here? Are we assunmingit's al
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net al -j acketed, sone type of insulation?

DR LETELLIER: You'll see a table later
on which | ooks at the danage pressure for different
applications of insulation and different types, both
jacketed in fiberglass bl ankets and unj acket ed.

DR. KRESS: Does that nean there's three
or four of these spheres that are different size
dependi ng on the insulation?

DR LETELLIER That's correct, for each
break | ocati on.

DR KRESS: Each break |ocation?

DR LETELLIER  Yes. The center |ower
panel describes pool transport. The recirculation
pool depth varies greatly between plants. It coul d be
anywhere from one-and-a-half to six feet in depth,
dependi ng, again, on the geonetry of the plant and
their finite inventory of water.

In the figure --

CHAI RVAN WALLI S: The pool essentially
covers the whole floor?

DR, LETELLIER It does.

In the figure, the shaded circle in the
center is intended to represent the splash zone from
a break. The pipe could be el evated, but the break is

extruding water onto the floor, and it's driving the
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debris away fromit. That's what the arrows and the
dots --

MR. ROSEN. Could you show us, using a
poi nter or get up and show us, the shaded circle in
the center?

DR LETELLIER: This is the splash zone,
the break, and it's driving material away fromit in
every direction. These debris pieces will eventually
mgrate to a sunp zone, the location of whichis very
pl ant - speci fic.

There are plants where the sunps are
| ocated i n exposed | ocations, very close to the cold
leg, hot leg of the steam generators. There are
pl ants, as shown here, where the sunp is in a renote
| ocation, and the mgration path is significant, and
there's a conbination of geonetries in between.

Again, thereis an opportunity for debris
to settle in regions of the sunp -- in regions of the
contai nnent pool, and not be transported to the
screen. That was the focus of the research effort
over the past three years, is to characterize the
transport phenonena of various sizes and types of
debris fragnents.

The material that does arrive on the

screen i s shown on t he upper right panel, and t he sunp
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screen configuration conmes in a variety of different
types. This shows a fully subnerged sunp wth
vertical screens.

DR KRESS: Could you explain to ne once
again -- you have a surface area for this pool, which
is basically the dianeter of the containnent.

DR LETELLIER That's right.

DR KRESS: Is it the assunption that all
of the debris is wuniformy distributed in the
cont ai nnent volune, so that when it falls out, it
distributes itself uniformy over that whol e surface
or is there sonme other assunption nade?

DR LETELLI ER: We're |looking at the
return pat hways for water to cascade down t he vari ous
floors from the containnent. So it wll be
preferentially returned at stairwells and drai nage
hol es that have been desi gned for that purpose.

DR. KRESS:. Ckay.

MR. ROSEN: Nowt he sunp t hat you' ve shown
doesn't have any vortex breakers in it, and sone
pl ants have installed those kinds of things.

DR LETELLI ER The solid top could
represent, in a schematic fashion, that could
represent a vortex suppression, depending on the

el evati on above the sunp outlet.
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MR, ROSEN: | was just thinking or the

guesti on was, what effect do these -- have you | ooked
at the effect of various vortex breaker designs on
this probl enf

DR. LETELLIER The answer i s, no, that we
have not. W're actually nore interested in the bul k
flow velocity at sone distance away from the sunp
screen. It's sort of assunmed that, if you get close
enough, the velocities will be high enough to attract
the debris. W' re nore concerned about retention, or
t he opportunity for retention, in quiet areas of the
cont ai nnent .

Just briefly, incontrast, there are al so
cont ai nnent screens that are not fully submerged t hat
actually have the water |evel at sone height on the
screen. There are sunps that have horizontal screens
at or below the floor |evel. So there's quite a
vari ety throughout the industry.

Just a quick illustration to denonstrate
that we've exam ned all aspects of this accident
sequence, and, in fact, at the initiation of the
research program a PIRT panel was convened to meke
reconmendat i ons about the phenonenol ogy that were
i mportant to be investigated.

We' ve | ooked at t hermal - hydraulics of the
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accident condition. We've |ooked at debris
generation, both through experinment, historic and
current, and also CAD sinulations. W've |ooked at
debris transport, using conputational fluid dynam cs
and al so extensive flume testing. W' ve |ooked at
debris accumul ati on and head | oss testing. Finally,
we've |ooked at sunmp performance from a systens
perspective, |ooking at the risk analysis.

This entire study has been generously
supported by the industry, and we are relying on them
for plant-specific data through our volunteer plant
anal ysis, and al so drawi ng on their experience from
the BWR work that was done previously.

DR. BANERIJEE: Now there are lots of
presunptions you' ve had to nake, right? Have you sort
of systematically listed this in your docunents and
what t hese assunpti ons are and howyou devel oped t hen?

DR LETELLIER  On the next slide is a
i st of docunentation that has been generat ed over the
course of the three years. | think if you read this
carefully, you woul d see at | east one NUREG t hat has
been published on each aspect of the accident
sequence.

There are itemzed limtations of the

analysis in each report. | would not say that there
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is a single cover that packages all of the
short com ngs.

DR. BANERJEE: So to get a view of this,
one woul d have to read about sonmething |ike 10 vol unes
of stuff?

DR. LETELLI ER The second-to-the-I ast
bul l et, the Knowl edge Base Report, is intended to be
a conpilation of citations, of bibliography, if you
will, with a brief discussion of the phenonenol ogy at
each stage. | think that has been found to be a very
hel pful resource docunent.

DR. BANERJEE: So what is the key
assunption or assunptions here? Wat affects the
results the nost?

DR. LETELLI ER | think from a plant-
speci fic perspectivethe flowconditions of their sunp
screen will be the nost inportant consideration, and
also the insulation types that they have chosen to
i mpl enent.  The conbi nati on of those two issues are
the nost inportant factors that seem to vary from
plant to plant.

There are other aspects, such as the
contai nnent spray capacity and the recirculation
vol unmes, that are nore or |less in common.

CHAI RVAN WALLI S: Those aren't
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assunpti ons, though? | mean the volunes and
insul ation types are facts. | think he's asking you
what ki nd of physical assunptions do you have to nmake
to do the anal ysis.

DR. BANERJEE: And what is the analysis
nost sensitive to? |If you go back to the previous
slide -- no, no, not that one. The one with, yes, al
those little things.

CHAI RMVAN WALLIS: O the T/H nodels, for
i nst ance.

DR. BANERJEE: Yes, you've got all sorts
of things there. There nust be a size distribution
for the debris that could be, | don't know, the CFD
anal ysis, the kapsilon nodel you've stuck in, the
deposi ti on nodel s, head | osses you' ve assuned. Wat's
t he nost inportant?

DR. LETELLI ER: O course, there are
assunptions at each stage in this analysis --

DR. BANERJEE: Ri ght.

DR. LETELLIER. -- as you have pointed
out. |If you don't have confidence in your predicted
capability, you always tend toward a conservative
assunpti on; for exanpl e, 100 percent debris
generation, the entire containnment inventory, 100

percent transport. I f you choose that path, you
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eventual |y come down to the question of head | oss and
what the debris type, what the conposition of the
debris --

DR BANERJEE: So the size distribution?

DR. LETELLIER: Not necessarily the size
di stribution, but nore the physical aspects of the
i nsul ation and how they relate to head | oss. You'l
see conparisons |later between fiber beds and m xed
beds of fiber and Cal-Sil, for exanple.

DR. BANERJEE: So the key is the head | oss
assunptions --

DR, LETELLIER It is.

DR. BANERJEE: -- and t he conposition that
deposits on the screens --

DR LETELLIER That's correct.

DR. BANERJEE: -- when all is said and
done?

DR LETELLI ER: In fact, that was the
basis for the paranetric study. W actually | ooked at
t he vul nerability of each of these plants in a generic
way usi ng honogeni zed i nsul ati on types, for exanple,
but we wor ked t he probl embackwar ds, aski ng our sel ves,
what's the mnimum anmnount of debris transport
necessary to induce a problenf That is the key

aspect, ultimtely.
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DR. BANERJEE: So if you've got fiber and

particles, you ve got a thin |layer of debris which
woul d be enough to jam everything or not?

DR LETELLIER It depends a great deal on
the flow velocity and the screen area of the sunp.

MR. ROSEN: Now what | want to do is try
to get a feel for how big a problem this is. | f
you'll go to your next slide with the references, the
docunentation, the third bullet, "The Inpact of
Debri s-1 nduced Loss of ECCS Recircul ati on on PAR Core
Damage Frequency," what is the answer? Isit, if you
were to assune recirculation fails in a typical PWR
PRA, what percentage of the core damage frequency are
we tal ki ng about ?

MR. ARCHI TZEL: You m ght want to use that
slide on the operator recovery actions they had.

DR, LETELLIER: | don't actually have the
slide at the nmonent. | think your question is, what
is the effect on core damage frequency?

MR ARCHI TZEL: It's on the other
presentation, if you want it.

DR LETELLIER | think | can quote the
resul ts.

MR. ARCHI TZEL: Fi ne.

MR. ROSEN:. | nean, is this a 1 percent
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effect, a 20 percent effect, 100 percent or --

DR LETELLI ER: No, if you I|ook at
traditional estimates of initiating event frequency
for a LOCA using a traditional basis, and then you
i ncorporate the effects of debris on sunp performance,
you get a factor of 170 increase in the average core
damage frequency.

MR. ROSEN: One hundred and seventy?

DR. LETELLIER: That's correct. If you
| ater go back and incorporate the opportunity for
recovery action, you still get anincrease of about 17
over the average core danmage frequency.

MR. ROSEN: So this is a very significant
problem It could be two orders of magnitude?

DR LETELLI ER: That was, indeed, the
notivation for recomrendi ng pl ant-specific anal yses.

CHAI RVAN WALLI S: You may be doing it
fairly rapidly.

DR BANERJEE: What mitigatory actions are
you t al ki ng about to drop the frequency by a factor of
107

DR. LETELLI ER: We're |ooking at
opportunities for the plant operators to actually
i nject additional cooling water, to i nvoke backfl ush

or active systens torealign punps, totrytomtigate
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the effects of head | oss.

Now there's a variety of different
strategies and they're not all available at each
plant. The effectiveness of recovery actionis driven
| argely by human error factors and the uncertainty of
the effectiveness of each of these strategies.

DR. BANERJEE: So the 170 or 117 -- |'ve
forgotten -- cones from basically ECC not being
effective?

DR. LETELLI ER: Due to the presence of
debris, that's correct.

DR BANERJEE: The long-termcooling --

DR LETELLI ER: Yes. Tradi ti onal
estimates of ECCS effectiveness did not consider the
presence of debris in their per f or mance
characterization.

CHAI RVAN WALLIS: | think inthe rules the
ECCS i s mai nly supposed to work. |f your ECCS doesn't
work, it doesn't really matter what the core danmge
frequency is; you' re not in conpliance with the rules.

MR, ARCHI TZEL: | would like to just nmake
a comment because, when t hi s nunber has cone up before
-- Gary is not here to defend his position, but --

DR. WEERAKKODY: Well, | cantry to answer

it. 1'mSunil Werakkody. [|I'mfrom NRR
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| f we assune that ECCS w Il not work with
certainty, obviously, you're going to get a
significant increase in core damage frequency.

MR. ROSEN: Well, wait a mnute. W're
not assum ng ECCS will work. W' re only assumng the
| ong-termrecircul ation won't work, right? Injection
will work?

DR. WEERAKKODY: Injection w |l work, but
al nost every, at |east the way the PRAs are nodel ed,
nost PRAs assunes that every sequence that requires
injection also will require this recirculation. So
that's why, when you do a quick calculation using a
PRA nodel and assunme ECCS, the | ong-termrecircul ation
fails, you're going to get a very high -- you said a
factor of 170. It depends on the pond, but it could
be a factor of 40.

But, then, when you bring the additional
information to bear -- you know, let's say, for
exanpl e, small LOCAs. W have had actual eight nore
LOCAs in the industry over the | ast 20-30 years, and
we never had to go to recirc. So when you bring the
realism we know the problemis nmuch | ess significant
t han that.

So | think we are dealing with the

magni tude of or the nature of the uncertainty in the
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conclusion that this is a terrible concern, so the
ECCS may not work. | don't know whet her that hel ps,
but t he nunbers conme out very high. However, when you
| ook at the small LOCAs, nedium LOCAs, and then the
pl ant estimates, there are a nunber of consi derations
in that estimate.

MR. ROSEN: Well, | think the small LOCAs
and nedi um LOCAs are included in the 170.

DR WEERAKKODY: Yes. Yes, sir.

MR.  ROSEN: They're all at 170, even
t hough many small breaks don't go to recircul ation
ever. |Is that right?

DR. WEERAKKODY: That is true, but when
you do the calculation, if you take the small LOCA
sequences for a nunber of PRAs, you would find that
they would require sone recircul ation. That's a
conservati ve PRA nodel

MR. ROSEN: Let's try to sinplify this.
Any break that requires, that is |arge enough to
require, recirculation goes to core damage.

DR. WEERAKKODY: That's correct, yes.

MR. ROSEN: That's what | think you're
saying, and that's why you get 170. Any breaks that
are too small to require recirculation, well, they

don't go to core damage because this doesn't affect
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t hat nunber. Your other sunps may be pl ugged up but
may never turn on.

DR LETELLIER It is not true that we're
assum ng 100 percent sunp failure. W are | ooking at
the potential for degrade sunp perfornmance.

MR. ROSEN:. Ckay.

DR LETELLIER  That's included in the
estimate.

| would like to rem nd you that this PRA
study was done with a very representative pl ant nodel .
It is not specific to any single |licensee, and we
tried to do it broadly enough to incorporate the
various mtigation nechanisns.

MR. ROSEN: That's a weakness. | nean
it's both a strength and a weakness. |It's a strength
because it tells you sonething right away.

DR, LETELLIER  Right.

MR. ROSEN: The weaknesses, we know from
l ong and painful experience that PRA answers are
pl ant - speci fic.

DR LETELLIER That's correct.

Well, now that we've finished with the
i ntroduction (laughter), we'll proceed, and probably
very qui ckly, with the ot her aspects of phenonenol ogy.

Debris generation, as far as the break
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| ocation: You have al ready asked many of the rel evant
guestions regarding the break | ocation, but I wanted
to rem nd you of what the verbiage is in the gui dance
specifically. On slide No. 8 you can read those.

| wanted to point out that it's not
focused excl usively on the maxi numvol unme of debris,
but it al so requests that you | ook at nedi umand | ar ge
breaks with the largest particulate-to-fiber mass
ratio. Thisisin deferenceto the potential thin bed
effect that's been di scussed previously.

On slide No. 9, | would like to show
briefly what sort of nethods that LANL has devel oped
to approach these issues and what the bases are for
our recommendations in the Reg. Guide.

Qoviously, to assess the location of a
break and what insul ations will be inpacted, a spati al
pl ant nodel of some type is very hel pful. You have to
know what your pi ping di agrans are and what i nsul ati on
appl i cati ons have been chosen. If you intend to | ook
at a distribution of break sizes -- well, in fact, to
assess the breaks requested in the Reg. Cuide, you
need to have this sort of information present.

If this nodel is flexible enough, you can
gain a great deal of additional information about the

range of accident conditions. That's what we have

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

138
enbodi ed i n the CASI NOVA npdel

CHAI RMVAN WALLI'S: It seens to ne that this
business of structure and equipnent offering
confi nenent and sheltering goes agai nst your rather
sinmple idea of the zone of influence, which is
vertical ?

DR. LETELLIER It does, in fact, but the
Reg. CGuide does not preclude the Iicensee from
devel opi ng nore specific nodels for specific breaks.
For exanple, if a break occurs inside of a concrete
confi nenent, there nay be very good reasons for them
to go to that extra effort.

The CASINOVA source term analysis is
somewhat whinsically naned. Its intent is to | ook at
t he di stribution of possible break | ocati ons and what
vol umes and types of insul ations would be inpacted by
t hose breaks.

Again, it's subjected to the limtations
we' ve al ready di scussed, spherical zones of influence
whi ch are specific to the insulation types, and they
are now specific to the location within the plant.

It's a stochastic nodel that runs through
t housands of postulated breaks and generates
statistical information, as shown in the next slides.

Page 11, probably not visible on your
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handout, is a zone of influence. If you'll direct
your attention to the screen, there is a nmmgenta
circle, a sphere, that represents the zone of
i nfluence for fiberglass insulationfroma very | arge
pi pe break.

MR. ROSEN: Can you stop your red dot and
show us where the pipe break is?

DR. LETELLI ER: At the center of the
sphere. If you can inmagine the contai nment vol une
superi nmposed, you can see that the volune of this
sphere is at | east 30 percent of the total contai nnment
vol unme. CObviously, this region extends well beyond
any concrete structures that m ght redirect the jets,
but, unfortunately, we don't have predictive nodels
for that sort of behavior that |let us assess this in
a paranmetric way.

DR.  FORD: Bruce, comng back to the
question | asked earlier, you ve got there quite a
specific determnistic |ine. Is it based on data?
Sonebody has set off a water jet at a sinmulated stop
t here and has cone up with data to showthat that |ine
has reality?

DR LETELLIER: Not in a plant-specific
way with the full geonmetry. The data that has been

obt ai ned has been conducted i n t he context of freejet
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expansi on, where a pressurized jet inpinges on an
i nsul ati on bl anket at sone di stance down the center
line, the jet center I|ine.

DR. FORD: Ckay. And whet her that
i nsul ati on breaks away has got to do sonehow as t o how
it is put onand howit is fixed on, and all those are
vari ables that go into the nodel ?

DR LETELLIER Yes, that is correct. The
orientation of the jacketing, the types of bands that
have been used, all of these have been investigated
over the years.

CHAI RMVAN WALLIS: |If you washed on this
si de of your car with a garden hose when it's covered
wi th salt and sand, you woul d be very unwi se t o assune
a spherical sphere of influence. |If you don't hit
that stuff directly, it doesn't come off.

DR, LETELLI ER: Again, the limting
assunption here is that the pressure contour, the
pressure needed to induce damage has been renmapped

froma free jet into a sphere.

CHAl RMAN WALLI S; | could see sone
licensee conming back with a much nore -- saying,
"You're far too conservative" -- a nuch better npdel

whi ch says that only 1 percent of insulation cones

of f.
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DR. KRESS: Yes, but then you're going to

ask them about rebound effects and deflections.

DR. FORD: But comingto Sanjoy's question
earlier on, does it matter? Are we picking at a spot
here that doesn't need to be?

CHAl RVAN WALLI'S:  Well, it does matter.
Wth that nmuch i nsul ation, you don't clog the screen.

DR. FORD: Well, Sanjoy's question was,
what's the rate-limting step to all this, and maybe
this is not the rate-limting step. |s that true or
not ?

DR LETELLIER: Again, we had the |uxury
of denonstrating a mininmum | evel of concern. Now,
whet her for better or worse, the burden of proof is on
the industry to develop high-fidelity nodels for
speci fic breaks.

For exanple, if, through a paranetric
eval uation, a particular region of contai nment was
identified to contain the highest concentration of
insulation or the nost problematic types of
insul ation, perhaps it would be to their benefit to
devel op high-fidelity physics nodels for that region.

But the NRC has a long history of
requiring enpirical evidence to support nodel s of that

type. So in alnost every case the cheaper solution
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will be to assume a conservative danmage vol une.

For exanple, in the extrene, to say 100
percent of insulation in containment, that, in fact,
was assuned by the BWR industry, where rather than
argui ng about what fraction would be danmaged, they
designed their mtigating systens to accomodate al
of the insulation in containnent.

DR. BANERJEE: | suppose it depends on
whether it's all fiber and particles, because that
probably isn't possible if it results in particles.
It would be tough, | would think.

DR LETELLIER: That's true. There wll
be limtations to the engineering solutions for this
probl em

DR. BANERJEE: Now what type of i nsul ation
provides these fibers? 1Is it fiberglass?

DR, LETELLIER Essentially, very siml ar
to the fiberglass you have in your hones, although
qualified for the environnent of a nuclear reactor
over a long service life.

CHAl RVAN WALLI'S: So it costs a hundred
times as nmuch as if you bought it in a hardware store?

MR ROSEN:. At |east.

DR LETELLI ER: In deference to our

i ndustry representatives, | didn't want to say that.
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But, essentially, it's very famliar material. In
fact, the debris generation -- or, |I'm sorry, the
debris transport tests that we've conducted, we've
taken bl ankets of this material, run it through a
cormon |eaf shredder to generate flocks of a
characteristic size, and it's very famliar.

DR. BANERJEE: The only thing worse than
a chemcal plant is |eaves. Large accidents occur
when there were constrainers. It was very conmon.

DR, LETELLIER You'rereferringto debris
types that transport as platel ets?

DR BANERJEE: Yes.

DR LETELLIER  Small fragnments like a
pai nt chip?

DR BANERJEE: Yes.

DR LETELLI ER: The debris transport tests
that we conducted in the linear flunme showed that
pai nt chips do not transport. | don't renenber the
exact velocity, but it takes an incipient flow
velocity in excess of one foot per second, which is
not a common condition for the contai nnent pool. So
t hose chips are nost likely to settle out and remain
in place.

DR. KRESS:. They orient thensel ves in such

a way that the flat side is below the streamfl ow
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DR. LETELLIER: That's correct. They're

very difficult to lift, once they've reached the
floor. The one exception to that is for plants that
have a sunp, a horizontal sunp configuration very
cl ose to postul ated break zones, where the materi al
coul d be deposited directly onto the screen. There
are some configurations of that nature.

Very quickly, back to the stochastic
nodel , you can | ook at t housands of postul at ed br eaks,
| ook at the range of debris volunes, their | ocations,
and relate them back to the exact insulation types
that were invol ved. These are just illustrative
figures, not to be digested.

Again, here's the range of projected
debris volumes for fiberglass. Youw Il note that the
potential volumes are quite high

CHAI RVAN WALLI S: This is volune of
equi valent solid or is this volunme of --

DR LETELLI ER: This is volune of
fiberglass insulation, assum ng the "as fabricated"
density.

CHAl RVAN WALLI S: Not divided by the
density of glass or it's the --

DR. LETELLI ER The "as fabricated"

density, right.
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MR. ROSEN: Thousands of cubic feet?

DR. LETELLI ER From a large break
potenti al .

DR. BANERIJEE: But | don't quite
understand what this --

DR.  LETELLI ER This is sinmply, the
results of the sinulation | ooked at postul at ed breaks
inevery linear foot of pipinginthe plant. Based on
t he size of the pipe and the insulation in that zone,
a debris volunme was generated for each postul ated
br eak.

Now over the range there's a distribution
from high to |ow You can see that the 95th
percentile is pointed out on the figure to be
somewhere in the range of 1700 cubic feet.

DR. BANERIJEE: But what do you nean by
"cunul ative fraction" of possible breaks?

DR LETELLIER Well, there were 45, on
the order of 4500 breaks postulated. So each break
has an associ ated volune. The proportion of events
that's related to the debris volume is shown here in
a cunul ati ve way.

DR. FORD: This could never happen? You
woul dn't --

DR KRESS: Ni nety-five percent of the
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breaks have | ess volune than that.

DR LETELLIER That's correct.

DR. BANERJEE: So which are the ones whi ch
have the very high?

DR LETELLIER  Very hi gh?

DR. BANERJEE: Up at the 2,000 |evel.

DR LETELLIER: The | argest breaks in the
| argest pipes generate the | argest vol unes.

DR. BANERJEE: And where is that little
pl ateau? What type of breaks are those?

DR. LETELLI ER: Well, this actually
represents a junp in the range of piping sizes.
There's a | arge anount of small piping which | eads to
smal | volunes, and there's a substantial anount of
| arge pipes which lead to | arge volunes. But there's
a gap in the piping size; for exanple, from8 inches
to 24 inches. That's what the plateau represents.

DR. KRESS: Yes, and if you want to do a
PRAwW th initiating events for pipe breaks, you have
to de-convolute this in ternms of pipe size?

DR LETELLIER  That's correct. If we
were to propagate this information through a PRA, we
woul d assign an initiating event frequency to each of
t hese postul ated breaks.

DR. KRESS: To each of these. To each of
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t hese.

DR LETELLIER That's correct.

One of theitens specifiedinthe guidance
isto look for breaks that generate the highest ratio
of particulate-to-fiber insulation. That's not an
i medi ately obvi ous question, how you would answer
t hat question. But froman analysis of this type, it
pops out very clearly, and it can be related to a
specific location within the plant.

These are sinply the nunber of postul ated
breaks that lead to a given ratio. |It's a frequency
hi st ogram not hi ng nore.

But there are breaks that lead to a very
high ratio of particul ate-to-fiber, and we woul d have
to go and ook at this specific plant to find those
| ocati ons.

MR. ROCSEN. Is that a bad thing, a very
high ratio of particulate to fiber?

DR. LETELLIER Those are the conditions
needed to create a thin bed effect on a screen, and
we'll look at sonme head | oss tests in a nonent.

DR BANERJEE: What is that big peak in
t here?

DR LETELLI ER: In this particular

simul ation, with an assuned insul ation application,
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some fraction of fiber, some fraction of particul ate,
there are a | arge nunber of breaks that | ead to a very
high ratio. For the nost part, if | recall, these are
smal | pi pe breaks.

DR. BANERJEE: Nowit's not just theratio
that matters, but then there nust be an absolute
nunber that's inportant, |like either the particul ate
or the fiber. |If that ratio is high but you have no
fiber, it doesn't really matter.

DR. LETELLIER  That's true, there is a
m ni mumfi ber that's needed, but the current thinking
is that there nmay be enough fi ber resident in the PWR
cont ai nnent, regardl ess of how nmuch is generated in
t he break.

DR.  BANERJEE: | see. Li ke hairs or
somet hi ng?

DR. LETELLIER  Hairs, clothing, fiber.
Renmenber, these containnent buil dings are open for
| ong periods of time during refueling. So you have
anbi ent dust | oadings, material tracked in and out.

For the nost part, they are very cl ean by
i ndustrial standards, but if you |l ook, you will find
resident particulates and fibers.

The next section talks about debris

generation in the zone of destruction. | think we'l|
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nove very qui ckly through this. The verbiage in the
gui dance is listed on page 16.

Sone additional detail about the zone of
i nfluence is provided on page 17.

CHAI RMVAN WALLIS: Now this is, again, as
we tal ked about, this is so many L/ Ds? The scale
there is in units of one L/D? So at three L/Ds, you
go out for a certain zone, and then six for the next,
and then --

DR LETELLI ER Yes, those zones are
i ntended to represent the danage --

CHAIl RVANWALLI S: Those are actual ly units
of L/D? Do you specify those sonehow? There's no
unit on the axis there.

DR. LETELLI ER But if you count the
nurmber of tick marks, you can see that on this axis
there are seven units.

CHAl RVAN WALLI'S:  Each tick is an L/D?

DR. BANERJEE: That's nore representative
than the actual debris --

CHAI RVAN WALLI S: Then the other axis
which is comng out is msdrawn? It should be the
sane as the others?

DR LETELLIER That's correct, it's |ost

in the perspective.
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CHAI RVAN WALLI S:  Then, just to point out,

inthis Draft Reg. Guide there's areference to Figure
2- A about this sanme sort of thing, which isn't here.
It's m ssing somewhere.

DR. LETELLIER | do not have that figure
that's referenced.

CHAI RVAN WALLI S: There's a wong Figure
A-2. Figure A-2 is a sunp screen schematic, and yet
the text refers to an A-2 which nust | ook sonet hi ng
i ke that?

DR LETELLIER It |ooks very much like
this, but the intent of that figure is to show the
size distribution of the debris that's generated from
a specific insulation type.

MR. ROSEN. |'m sure this picture had a
col or code that doesn't come through. It says, "zone

of influence for fiberglass,” |ike alegend up at the
top, and then I don't know which one it refers to.
CHAI RVAN  WALLI S: The inner one
presumabl y.
MR. ROSEN: Bruce says the outer one.
DR LETELLIER If | could explain --
CHAI RVAN  WALLI S: The insulation is
probably the m ddl e one.

DR. JAIN. The outer one is fiberglass.
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The m ddl e one is CalciumSilicate, and the other one
is RM.

CHAI RVAN WALLIS: So at three L/ D, you' ve
attenuated so nmuch that you don't need any nore --

DR. JAIN. We do not read this figure to
represent what those nunbers are.

CHAl RVAN WALLI'S: Well, it's an effective
volunme, first of all. So you may actually be
affecting stuff the other way.

DR. JAIN. It could be L/D equal to 10 or
11 or 12. It's nore a schematic to show there are
different zones for different materials.

CHAI RVAN WALLI S:  So what happens if this
sphere intersects the boundary of containnent?

DR LETELLIER At the nonent we're not
assum ng any sort of reflection or deflection.

CHAI RVAN WALLI S:  You just bounce it off
and still have the sane vol une?

DR. LETELLIER In fact, we have not gone
that far either. W're assunming it's truncated.
There has been a | ot of discussion about whether that
assunptionis conservative or non-conservative, and it
depends greatly on the exact break | ocation.

DR. BANERJEE: 1'mstill having probl ens

with this sphere. Maybe there's something |' mm ssing
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her e.

DR. LETELLIER The zones, the concentric
zones, are intended to showthe damage pressures, the
vul nerabilities of each insulation type fromthe nost
vul nerable to the nost robust. The outer zone for
fiberglass relates to a danage pressure of about 10
psi, which has this radial extent. The inner zone is
for Calcium Silicate, and for this figurel' mnot sure
exactly what danage pressure it is, but it is nore
robust. Finally, reflective netallic insulation is
t he nost robust and has the small est damage | evel

DR. BANERJEE: Does this neanthat if | --
let's say there's a pipe which breaks and the bed of
origin is there. If | have a pipe, say, within a
di stance which is between that for the fiberglass and
the CalciumSilicate, then whatever fiberglass
insulationis onit will become debris? But for that
we need to actually put L by D, like saying this is
t he di stance or something, right?

DR. LETELLIER: That was the purpose of
the CASI NOVA nodel, was actually to look at the
geonetry, the arrangenent of insulation relative to
t he break.

DR. BANERJEE: Right, but you don't take

the jet, details of the jet into account. You just
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say it's within this sphere of influence.

DR LETELLIER That's correct.

DR. BANERIJEE: And then you just
disintegrate all of that?

DR LETELLIER: Into a range of sizes, to
a range of debris sizes. That range is described by
the three zones in this mssing figure.

DR. BANERJEE: Right. So you take the
probability of that jet beingin different directions
into account in doing that?

DR. LETELLI ER: Essentially, we're
assum ng that it's equally probable in any direction.

DR. BANERJEE: kay, let's say there's a
probability of a break of this size at this |ocation.
Then once you' ve established that probability, you're
saying it could be the probability is equal in al
directions, but then do you take that, divide by the
ci rcunference or sonething, or what? Wat do you do?

DR LETELLI ER: Keep in mind that your
reference to probabilities is hypothetical. W have
not propagated this sort of information through the
ri sk assessnent. It is inplicit in the use of a
spherical nodel that the jet can be directed in any
di rection, but we are not incorporating that into any

sort of risk anal ysis.
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DR. BANERIJEE: So you don't assign a

probability to this?

DR LETELLIER That's correct.

DR,  KRESS: This is all strictly
determ ni stic.

DR LETELLIER That's correct.

DR. BANERJEE: Yes, okay.

DR RANSOM That introduces sone
conservatism then, | guess. You assune everything
within this zone is destroyed or broken up into the
particles, right?

DR LETELLIER That's correct.

DR. RANSOM Whereas, inreality, the jet
may only break up sonmething in a snaller zone of
i nfl uence?

DR. LETELLI ER But what we have preserved
is the volunme of potential damage.

CHAI RMAN WALLIS: |Is there any evidence
that this is reasonabl e?

DR KRESS: It's enpirically-based.

DR LETELLI ER: | don't know that it's
substanti ated by enpirical evidence, but it is, and
has been, the comopn accepted practice for the BWR
vul nerability assessnent, for exanple.

DR. FORD: And they didn't have data to
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back those assunptions, just about how conservative
they are or --

DR LETELLI ER: They di d not have geonetry
specific for information about jet deflections, for
exanpl e. They did extensive tests on destruction
pressures of different debris types. There is a
correlation in NUREG 6224 that allows for sone
adj ustment for pipe separation, what the separation
di stance is and al so the displacenent.

Whet her they are fully separated and ful ly
di spl aced, that could lead to opposing cones. | f
they're not displaced but they are separated, that
could lead to inpinging jets. That nakes the
spherical proximtion not an unreasonable thing to
assune.

DR. FORD: Again, howdependent are you --
it's a huge assunption which is not based or backed up
wi th any data, apparently? So what's the down si de of
t hat .

DR LETELLIER Well, the alternatives, of
course, are to use a nodel |ike CASINOVA to introduce
sone of the directional effects |ike afishnmouth break
that generates a single cone in a random direction,
and we can do that. But, again, you'll be faced with

the sane limtation.
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It's not substantiated by data. It is a
pl ausi bl e mechani sm and we coul d | ook for inportant
di fferences, but, again, it won't be a highly faithful
representation of actual events.

DR RANSOM Vell, the L/ID limts that
you're using in this representation | assune are
derived fromdata t hat you' ve t aken where you' ve shot,
broke a pipe and had it shoot at directly sone
i nsul ated conponent, | guess, right?

DR LETELLIER: That is correct. And on
the next figureis anore quantitative representation
of this information.

DR KRESS: Before you go to the next
figure, I'm intrigued by your description of the
guillotine break separating, which would form two
cones. It seens to nme Ilike the conservative
assunption woul d be, if that happens, you take twi ce
this vol unme, because each cone is going to take out
its fraction of the debris.

DR.  BANERJEE: At half the pressure
t hough. There's only half the flow | mean he's
| ooki ng at inpact pressure.

DR KRESS: | don't think so, becauseit's
just a cone expanding out and you cal cul ate that

pressure.
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DR. LETELLI ER: The correlations do

account for that effect because they are a functi on of
both separation and displacenent, and [|'m not
personally famliar --

DR. KRESS: Is there sonme sort of
correlation in there that accounts for that?

DR LETELLIER  Yes, there is.

DR. KRESS: Ckay. So you'll get a
different zone factor --

CHAI RVAN WALLI S:  Wien you say, "L/D," is
t hat the pipe size or the break size, the "D'?

DR LETELLIER The length is the radius
away fromthe break --

CHAI RVAN WALLIS: What's the "D'?

DR. LETELLIER: -- conpared to the pipe
di aneter.

CHAIRMANWALLIS: Soit'sreallythe break
size?

DR LETELLI ER Yes, assuming aaguillotine
br eak.

CHAI RVAN WALLI'S: So for a doubl e-ended
guillotine break, is it square root of two tinmes the
di anet er ?

DR LETELLIER: No, it's correlatedtothe

di ameter, actually the physical di anmeter of the pipe.
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The next slide, page 18, shows sonme nore
quantitative information, so that you have an
i npression of what the various vulnerabilities are.
H gher damage pressures inply a nore robust insul ation
appl i cati on.

DR.  FORD: And this is based on just
firing a jet at some things in the |aboratory?

DR. LETELLI ER: That's correct.
Unprotected fiberglass is perhaps sonme of the nost
vul nerabl e material, having danmage pressures in the
range of 6 to 10 psi.

DR KRESS: 1Is old insulation worse than
new i nsul ati on?

DR LETELLIER | can't conment on that.
There are aging effects that affect the friability of
this material. W have to | ook at ot her docunents to
answer that.

DR. BANERJEE: So Mn-K is fiberglass?
What is M n-K?

DR. LETELLIER. Maybe | could call on sone
i ndustry help. Mn-Kis --

MR. HART: It's a mcroporous insulation.

DR LETELLI ER: It's a mcroporous
i nsul ati on.

CHAl RMVAN WALLI S: VWhat does that nean?
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Does that nean it's fiberglass?

MR. HART: No, it's microporous. It's a
very low turbo conductivity material made of tiny --
take a | ook at the exhibit -- formed into a thin mat,
and they're hollow on the inside.

DR. LETELLIER: In the sane category as
CalciumSilicate, which is a lowdensity, a |ow
t hermal - conductivity material .

MR HART: Yes, CalciumSilicate is made
from di at onaceous earth. Under the mcroscope it
| ooks Iike a lot of little planktonic --

DR LETELLIER It represents a class of
i nsul ati on.

DR. BANERJEE: So the M n-Kis m croporous
silica or what? What is the material? Wat is the
chem cal conposition of that?

MR HART: |'mnot certain.

CHAI RVAN WALLIS: It's not really Cal cium
Silicate which is key here. | nean it depends on how
it's bonded. You have these little whatever you
cal l ed them - -

MR HART: Pl anktonic.

CHAI RMAN WALLI'S:  -- planktonic things,
but if they' re not bonded together, it's not goingto

have this 160 psi resistance.

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

160
DR LETELLIER No. |In fact, the robust

nature of the CalciumSilicate with the alum num
j acket was actually viewed to be a limtation of the
exi sting BWR data. That's one of the reasons that we
requested a test program in cooperationwth Ontario
Power Generation, on the next figure.

MR. ROSEN: On that previous figure, is
there any thermal lag in these containnents?

DR, LETELLIER |I'mnot sure the nature of
your question. CQObviously, there's thermal inertia.
For what reason --

MR. ROSEN. Thermal lag, no. There is,
and | didn't see it onthis list. Is it a bad actor
or a good actor?

DR, LETELLIER | can't comrent on that.

MR. ARCHI TZEL: Fire-barrier materials,
this is insulation material, | guess, is what we're
dealing with here, but the fire-barrier material was
al so assuned to be | ooked at, but this chart here is
just dealing with insulation materi al .

DR. LETELLI ER And, again, | woul d repeat
t hat the test progranms have never been i ntended to be
conmpr ehensive for every material type.

MR,  ROSEN: But there's fire-barrier

materials in containments, and they woul d be bl ast ed
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apart, too.

DR, LETELLIER  Yes, they woul d.

DR. RANSOM \What are the units of these
pressures?

DR. LETELLI ER: Psi , stagnati on
pressure --

DR. BANERJEE: They're really inpact
pressures you're talking about.

DR RANSOM Is that taking all the
vel ocity head out at that point, putting the thing
there, and boom Is that how you -- how do you
neasure that pressure?

DR, LETELLI ER: I'"m not personally
famliar with the diagnostics of the jet pressures.
They are intended to represent the stagnati on pressure
on an object, on an unyiel ding physical object.

CHAI RVAN WALLIS: My intuition says, if
t ake some househol d fiberglass and wap a piece of
pipe with it and direct a garden hose at it, it won't
cone off, and the pressure there is probably 40 psi.

DR. RANSOM These nust be one-half
r-squared, | assune. O herwi se, they would be at
| east the contai nment pressure plus.

DR. BANERJEE: But if you put fire hose

water on it, it probably will --
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MR. SNODDERLY: Excuse ne, Bruce. Thisis

M ke Snodderly.

| notice we're on slide 18 and you have 48
slides that you would Iike to present.

CHAl RVAN WALLI S: There can't be 48. Are
there really 48?

MR. SNODDERLY: Forty-four, sorry. \at
| would Iike to suggest is maybe we could take a few
mnutes just to maybe try to prioritize what we want
totry to | ook at between now and, say, 4:30, quarter
of 5:00, because | want to make sure that we gi ve John
Butl er and NEI an opportunity to let the Commttee
know what they're doing.

For example, | notice that, when | read
t hrough the Reg. CGuide, one of the big analytical
nodels that junped out at nme was wunder "debris

transport,” 1.334, an acceptabl e anal ytical approach
to predict debris transport was NUREG CR-6772 and
6773. | noticed that your slide 31 goes over those
assunptions. So | think the Commttee would be very
interested in going over that.

Qoviously, | think they would |iketo have
sone under st andi ng of the debris transport chart, the

wor k that you show in slides 27, 28, and 29.

So | would like to put it to suggest to
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you, what do you think, to get to the point where in
your conclusion, where you say, "These are the
acceptabl e anal ytical nopdels that we believe exist
today," and the basis for them and maybe summari ze.

Does that sound fair, Dr. Vllis, or what
do you think?

CHAl RVAN WALLI'S: Wl l, 1" mjust thinking
that thisis all fascinating stuff, and we coul d go on
all day, but 1"'mnot sure it makes any difference to
t he conclusion. | nean this Reg. Guide can go out for
public comment whether or not any of this makes any
sense, because soneone's got to do the analysis. This
really requires it.

If we're going to have to revi ew whet her
or not we believe your analysis, that's a whole
different kettle of fish.

DR LETELLIER | think the purpose of
this talk is to denonstrate that nethods have been
offered and that there is atechnical basis to support
t he Reg. Cuide.

CHAI RVAN WALLIS: There's no way that in
this nmeeting we're going to bless these nethods. W
need to study the NUREGs and all that.

MR. SNODDERLY: Right, you're right, Dr.

Wal lis. The purpose is just to determ ne whether
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they're sufficient to be released now for public
commrent .

| think what | would |i ke to acconplishis
for the Coomittee to have as good an under st andi ng as
possi bl e inthe tinme remaining of what t he met hodol ogy
is that the staff has devel oped. So that when we hear
from NEI, we can get an understanding of their
anal yti cal approaches or where they plan to go.

Then, again, as the Reg. Guide goes out
and public comment occurs, when it comes back to us,
we' || have sone idea of what the state-of-the-art of
t he anal yti cal nmethods are and where they' Il go, and
per haps we can have sone input into that.

CHAI RMVAN WALLI S: Well, M. Butler is
here, is he?

MR, BUTLER  Yes.

CHAI RVAN WALLI'S: Wul d you be willingto
stay later? |If we go on for another half-hour with
this, would that be all right with you?

MR BUTLER  That's fine.

DR. LETELLI ER: The questions of the
Conmittee have been very relevant, and you have
antici pated nuch of the presentation material. Soif
there are areas you woul d prefer to focus on, please

l et me know.
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Continuing alittle bit nore quickly with
slide 19, we did attenpt to remedy the deficiency in
Cal -Sil data by starting a research program wth
Ontari o Power Generation. They had atest facility of
alimted volune --

MR ROSEN.  You might want to click the
sl i de. You're on 18.

CHAI RVAN WALLIS: Yes, let's nove al ong

NOW.
DR LETELLIER: Thank you.
The test conditions are listed in the
upper righthand corner. It was a small-volunme tank

with a fixed nozzle opening and an initial pressure
somewhat |ower than a PWR bl owdown condition at a
t enper at ure sonmewhat | ower.

The blowdown history from the test
apparatus is shown in the | ower curve, the red curve,
and predictions --

CHAI RVAN WALLI S: O course, RELAP is
perfect.

DR. LETELLI ER: Ther mal - hydraul i c
predictions of the PAR are shown in bl ack.

CHAI RVAN WALLI'S: On, | thought it was the
red one.

MR. ROSEN: The testing nust be wong.
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CHAI RVAN WALLI S: | thought it was the red

one.

DR KRESS: What is the vertical axis? |
can't read it.

DR. LETELLIER. These are pascals.

DR KRESS: Pascal s?

DR. LETELLIER The pressure versus tine.

CHAI RVAN VWALLI S: | thought the RELAP
prediction for the test set was perfect.

DR KRESS:. It is.

CHAl RVAN WALLI S: Yes, so let's nove
ahead.

DR,  LETELLI ER I"'m illustrating the
difference between the test configuration and the
actual PWR bl omdown, and the notivation for actually
scaling the debris generation data for the effects
of --

CHAI RVAN WALLI S: They direct this yet at
a typical pipe?

DR LETELLIER That's correct.

And a couple of figures are shown,
phot ogr aphs, in pages 22, 23, and 24.

CHAl RVAN WALLI'S: It's a before and after
pi cture?

DR. LETELLI ER: Yes. The basic
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concl usions are shown on page 21, which enphasizes
that the OPG data had to be rederived or nodified to
account for the actual PWR accident condition.

The concl usi ons showa slightly increased
zone of influence conpared to danage zones derived in
t he BWR study. Again, for this accident scenario, we
have a t wo- phase jet bl owdown wi th i nportant nonentum
effects in the droplets.

Zone of influence increased slightly for
both Nukon and Cal-Sil, and we observed a higher
fraction of small mterial or fines conpared to
earlier tests.

CHAI RVAN WALLI S: Are you goi ng t o show us
the before and after very quickly?

DR LETELLIER: Page 22 is the test item
as applied in a jacketed fashion.

CHAl RMVAN WALLI'S: It's bl asted head-on by

ajet?

DR.  LETELLI ER: That's right, on the
center line. It's positioned on the center |ine.

DR. RANSOM Is that the jet over on the
left side?

MR. ROSEN: The j et cones i n perpendi cul ar
to that.

DR. RANSOM Wl |, that orange thing over
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there, is that a nozzle?
DR. LETELLIER: One of these two pipes
represents the nozzle. 1'mnot sure which one.
MR. ROSEN: The one below will miss it.
DR LETELLI ER The perspective is
difficult to see in the photograph. | believe this
test article is positioned on the jet center line.
MR. ROSEN: There's an arrowthere on the
l[ine, isn't there?

DR. RANSOM That's the target.

MR. ROSEN: That's the target, | should
say.

DR. RANSOM | see, "X' marks the spot,
right?

MR. ROSEN: It sure looks like it hit the
spot .

DR. LETELLIER: You will also notice the
orientation of the jacketing, so that the overlap on
the stainless steel jacket is exposed to the jet.
That represents a condition of vulnerability as
opposed to rotated or oriented away fromthe jet.

This is a CalciumSilicate bl anket.
Again, the nature of thisinsulationis basically | ow
density concrete. It has a very |low thernal

conductivity. It's very easy to nold and apply in
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di fferent configurations.

After the test, you can see the extent of
damage.

CHAl RVAN WALLI'S:  And then you col |l ected
all the pieces.

DR. LETELLIER: And then they collected
t he pieces, and that's shown on page 24, at |east the
range of debris that could be recovered. The
remai nder that was not recovered is assunmed to be in
the fine, very transportable fraction, and a crude
mass bal ance was attenpted to proportion --

MR ROSEN. It's in Lake Ontario.

DR. BANERJEE: How rmuch of it went into
fines conpared to the total mass?

DR LETELLIER |If we | ook back on slide

DR BANERJEE: Ch, it's there? That's
fine.

DR. LETELLIER  Slide 21.

DR. BANERJEE: You don't have to go back.

DR. LETELLIER  Approxi mately 30 percent
of the material was generated in fine debris. Prior
to this study, there had been no observed danmage for
Cal-Sil in jacketed configurations. W felt that

t hose tests had been fl awed, and so that's the reason
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we attenpted to gain nore enpirical evidence.

DR.  BANERJEE: Now this facility of
Ontario Hydro or Power Generation is available for
other tests as well or just --

DR. LETELLIER: W actually had a quite
extensive test program planned with them but we
weren't able to conduct it to fruition because of sone
saf ety concerns with their thermal -hydraulics |ab. So
it was not nade available to us as freely as we hoped.

DR. RANSOM | notice sonme of the data,
the fields of damage were |i ke 12-D and you wer e usi ng
7 as the limt before. How do those two conpare?

DR LETELLI ER: ["m not sure what
you're --

DR. RANSOM Well, on slide 21 you have
slightly increased zone of influence, 12-D versus
10-D, and before you were quoting 7-D, | thought, as
t he maxi mum L/ D.

CHAl RVAN  WALLI S: It's the affected
sphere, though, isn't it?

DR LETELLIER  Again, that sphere was
meant as a representation to explain the
vul nerabilities of different insulation types. I
woul dn't try to relate it quantitatively.

DR. RANSOM \What val ues are used, then,
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| nmean in your calculations? Are they the ones that
you obtai ned fromthese experinents?

DR LETELLIER  Yes.

DR. RANSOM  kay.

DR LETELLI ER Yes, the destruction
pressures are based on observation. That's the only
basi s that we have.

To clarify, there is no predictive node
of m crophysics for debris generation for aninpinging
jet.

DR. RANSOM Sure. Well, | was wonderi ng
where the value 7 canme from that you tal ked about
bef or e.

DR. LETELLIER | was sinply counting the
tick marks on the graphic.

DR. RANSOM  kay.

DR LETELLIER  Yes, it was neant as a
representation.

CHAI RMAN WALLI S:  Yes, but somebody has to
put nunbers on it if they're going to calculate
anyt hi ng.

DR LETELLI ER: And that has, indeed, been
done in a tabul ar way.

Movi ng on t o bl owdown/ washdown on page 25,

again, we have no truly predictive nodel to determ ne
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where this debris wll go.

CHAI RVAN WALLI'S:  Well, the contai nment
spray does a pretty good job of washing it down,
doesn't it?

DR. LETELLIER: Yes, it does, but it is
also true that it does not inpinge on every vertica
surface. There are significant fractions that are
shel tered fromdirect spray, and in that case you have
steamcondensation inrivulet formati on that can wash
debris to the floor

Because we have no predictive capability,
we are |ooking at the conditions necessary for
transport, the updraft velocities, for exanple, and
t he i npi ngenment of contai nment spray. W' re | ooking
at the water balance calculations provided by our
vol unteer plant, |ooking at the hold-up in pools on
each fl oor of contai nment, and where the nost |ikely
return paths are; for exanpl e, stairwells and desi gned
dr ai nage features.

This information is being incorporated
into a logic chart, very nuch like an event tree for
an acci dent anal ysis, where we try t o make def ensi bl e,
conservati ve deci si ons about the fracti on of each si ze
of debris type that's either retained --

CHAI RMAN WALLIS: It seens to nme you have
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no basis for it whatsoever. | nean, if you |look at a
stairwell and you try to predict how many of these
rocks stop on the treads of the stairs, you can't do
it just by talking about it like this.

DR. LETELLI ER There is actually
enpirical evidence of retention by gradings, actual
debris --

CHAI RVAN WALLI'S: So you put in actua
nunbers here?

DR LETELLI ER Where we have i nformati on,
of course, we do, and where the information is
| acki ng, we make conservative assunptions. As |
poi nted out earlier, the retention factors are | ess
t han 50 percent.

CHAI RVAN WALLIS: At least it gives you a
framework for filling in.

DR LETELLIER It does, and as | triedto
make a list here, it lets you assess the degree of
conservati smthat can be conpared to the plausibility
of these physical nechanisns.

This is on Figure 27, whichis a schematic
of the logic chart, but in the next two pages, 28 and
29, you can see that you can get carried away with
this |l evel of detail.

CHAl RVAN WALLI S: lt's the debris that
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gets carried away.

(Laughter.)

DR, LETELLIER.  Touche!

CHAI RVAN WALLIS: Ww, it's an eye test
(referring to the chart).

DR. LETELLIER: This type of analysis is
very easy. The PRAtools have been adapted to | ook at
t he various transport mechani sis.

CHAl RVAN WALLI S:  Ckay.

DR. LETELLI ER: Pl ease don't spend any
time studying this. It's sinply an illustration.

CHAl RVAN WALLI S:  Yes.

DR. BANERJEE: But do you actually use
sonmething like this?

DR. LETELLIER: W are actually usingthis
to assess its val ue for our volunteer plant anal ysis.
W're trying to --

DR. BANERJEE: Do you think this I evel of
detail is appropriate? | mean, it's |like having too
many significant figures in a nunber.

DR LETELLIER  Well, as | said, we've
al ready | earned the key el enent.

DR. BANERJEE: Ri ght.

DR LETELLIER W' ve di scovered that we

cannot rationalize a reduction factor of nore t han 50
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per cent. It's not a factor of a hundred or a
t housand, as sone people would like to claim
actually, that the fine particulates will be carried
to every surface in contai nment, and they will never
cone down. W cannot rationalize that from a
conservati ve engi neering perspective.

DR. BANERJEE: But do you need this |evel
of detail to do that?

DR LETELLIER: The answer is no.

DR. BANERJEE: I mean, is this
illustrative or it i s sonething whichis insome NUREG
t hat sonebody can attack and say, "This doesn't make
any sense."?

DR LETELLIER This is illustrative and
it's also educational, if you wll. It lets the
plants prioritize where to put their analysis effort.

MR ROSEN: You know, it's not that
educational to ne because | can't read the event
states at the top. Wuld you just sort of read a few
of themto ne, so | know what they say?

DR LETELLI ER: Let's go back to the
schemati c.

CHAI RVAN WALLI S: He can't read it,
ei t her.

(Laughter.)
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MR. ROSEN: \Which one are you | ooki ng at?

Ri ght now you're --

DR LETELLIER This is on page 27.

MR. ROSEN: Well, you' ve got page 26 up
t here.

DR. RANSOM It's slide No. 27.

CHAl RVANWALLI S: Sothere's bul l ets woul d
appear as stages in this tree diagranf

DR, LETELLI ER: It basically wal ks you
t hrough t he di sposi ti on of a debris fragnment dependi ng
onits size, whether it's initially deposited on the
floor, onavertical surface, on a horizontal surface;
whet her it's inpacted by sprays, direct inpingenent,
or condensation; whether it is subject to secondary
notion through pools on elevations, different
el evati ons of the plant, and, eventually, whether it's
deposited into the pool.

MR. ROSEN: And that's what this ghastly
one does?

DR LETELLIER That's the end state.

MR. ROSEN:. It takes it fromone step to
another to another, to a third perhaps --

DR LETELLIER That's correct.

MR. ROSEN. -- and, ultinmately, down into

t he sunmp?
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DR. LETELLIER: That's correct.

DR. BANERJEE: So you' ve done nore details
of each of these?

DR LETELLI ER: Yes. And what we've
| earned by this exercise is that there's not a great
return to be gained by the plants investigating this
in detail.

For exanpl e, you nentioned earlier, if you
did a full conputational fluids nodel of a break jet
inaspecificlocation, you m ght argue that there was
very little debris generation for a particul ar break.
| don't think you could get the sane savings in this
aspect of the accident sequence, |argely because of
the wuncertainty in the initial conditions. You
physi cal ly just don't knowwhere every pi ece of debris
will go.

You can tal k about it generically, and you
can argue it conservatively, but, ultimtely, as we
sumup all the end states in this event diagram we
see that between 70 and 90 percent of the debris
eventual |y cones back to the pool.

MR. ROSEN: wel |, it's a great
sinplification.

CHAI RVAN WALLIS: Then let's design for a

hundred percent and forget about it.
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MR, ROSEN: Yes, it mmkes sense. It's

very val uabl e. It's a great sinplification. You
don't have to trace each particle's path. You know
where it started and you knowwhere it's going to end.
You're not that interested in what it does in between.

DR LETELLIER  But the key point is we
needed to perform this exercise to reach that
concl usi on. Now it's available for the industry's
eval uati on.

Movi ng on to pool transport on page 30 and

DR. BANERJEE: So are you going to say in
the Reg. Guide or is one of the accepted things going
to be, if you say 80 percent is going to get down,
fine; if not, do you prove that bel owwhatever this --

CHAl RVAN WALLI'S: If they can't prove it,
t hey' re supposed to assunme 100 percent, aren't they?

DR. JAIN: That's what we have i n t he Reg.
Qui de right now.

DR, LETELLIER: That default positionis
stated i n every aspect of the acci dent scenariointhe
Reg. Qui de.

CHAI RVAN WALLI S: Okay, can you nove al ong
qui ckly through this one?

DR.  LETELLI ER: Certainly. For pool
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transport, we were very concerned about debris
mobility in the pool.

CHAl RVAN WALLI S:  Yes, because it hidesin
corners. It hides in stagnant areas.

DR. LETELLI ER It does. There is a
potential that it may.

Initially, we needed to characterize the
nobi lity of debris types, whether it's a paint chip or
a crunble of foil or a flock of fiber that's one inch
or five inches. So we conducted a separate effects
test in a flume to ook at incipient flow velocity,
settling rates, et cetera.

The second phase of analysis was to
introduce this debrisintoanintegrated tank. It was
a scale nopdel, a one-tenth scale, of a PWR
configuration. W |ooked at the dispositionof debris
both during fillup and also at the recircul ation
phases.

It was difficult to preserve nonentum
scaling in this study, so we looked at it as an
integrated test that introduced rotational flows and
opportunities for settling.

In fact, we did collect debris on both a
vertical and a horizontal screen, and the nost

i mportant concl usi on was t hat, perhaps not surpri sing,
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is that individual fibers are indefinitely suspended,
and they eventually mgrate to the screen.

W also observed that in regions of
spl ashi ng, where water woul d returnto the pool, there
i s a degradati on mechani smthat will continue to shred
flocks of insulation that actually reach that zone.
That's a very inportant thing to | earn.

MR. ROSEN:. Because it floats?

DR. LETELLI ER: No, because of the
recircul ation patterns around a splash, material is
actually collected; it's drawn towards that area. An
initially large fl ock of one inch perhaps, which m ght
remain stationary, if it's entrainedinthe splash, it
wi Il be shredded into individual fibers.

CHAI RVAN WALLI S: Sonething that white
wat er canoers have experienced, too.

MR. ROSEN:. GCetting shredded?

(Laughter.)

DR LETELLIER  That's correct. So the
primary concl usion of the integrated tank test is that
vel ocity maps and regi ons of | ocalized turbul ence are
i mportant to assessingthe final transport fraction of
debris in the pool.

On page 32 are sone conputational fluid

dynam cs results of a splash introduced in one of the
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steam generator conpartnents. That gray circle
represents splashing water on the floor. We're
| ooking at the velocity maps that are generated to
det erm ne whet her or not it exceeds the incipient flow
velocity for different debris types.

DR BANERJEE: |Is this a plan view?

DR LETELLIER It is. It is a plan view
at the floor level of a representative of --

CHAI RVAN WALLI'S: So you're sayingthered
area gets scoured? |Is that what you are saying?

DR LETELLIER That's correct.

DR. KRESS: That depends on t he anmount of
flow going into that splash area?

DR LETELLIER  Yes, it does, and it's
very geonetry-specific. That's the other concl usion
to take.

DR. BANERJEE: But you just integrated
over the height, right? You didn't actually do a 3-D
CFD si mul ati on?

DR LETELLI ER: Yes, this is a 3-
di mensi onal pool cal culation, andthisis the slice at
the floor |evel.

DR. BANERJEE: | see.

DR. LETELLIER There are representative

hori zontal velocity conmponents at the fl oor
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DR. BANERJEE: It seens overkill. But ,

anyway, go ahead.

MR. ROSEN: So tell me, what does it tel
me, all of the orange?

DR LETELLIER The figure on the right
has been scaled to a maxi numvelocity of .2 feet per
second. Fromthe individual effects test, that's sort
of arule-of-thunb threshold for debris novenent. |If
it exceeds .2, it'svery likely to benobile. If it's
less than .2, there's an opportunity for settling.

So you can see that in the cavities
opposite the break there is an opportunity for
settling, but much of the remai nder of containment is
turbulent and it will be noving debris.

CHAl RVAN WALLI'S:  Yes, nore than often.

DR LETELLIER  And that's exactly the
per spective that we hope to use. W' re not hoping for
a predictive capability of debris transport. W're
| ooki ng at the fractions of contai nment area that are
subj ected to potential transport and applying that in
a crude way, a 50 percent, a 30 percent --

CHAI RVAN WALLI S: Well, vyou're also
getting expertise with which to review whatever
i ndustry gives you.

DR. BANERJEE: O course, if you had two
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sunmps now, you woul d have one in alowflowand one in
a high-flow area, right?

DR LETELLIER: If they had the | uxury of
redesigning with forethought, perhaps they woul d.
Every cont ai nment design has a single-sunmp |ocation
that's nore or | ess co-located. There are exanpl es of
mul tiple-sunp outlets, but they are on one side of
contai nnent. They are in one |ocation.

DR. BANERJEE: But both trends start
basically fromthe sane area?

DR LETELLIER That's correct.

DR. RANSOM  Were is the sunp in this
case?

DR, LETELLIER  The sunp is --

DR. RANSOM And how deep is the | ayer of
fluid?

DR LETELLI ER: In this sinulation |
believe it is 24 inches, which is in the range of a
pl ausi bl e pool depth. Again, it is not a perfect
scaling, but it's an exanpl e of an anal ysi s techni que
t hat could be used.

CHAI RMVAN WALLI'S: Can we nove on now?

DR. LETELLI ER  The next slide just sinply
shows the dependence on geonetry. The patterns are

completely different if the break is in a different
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guadr ant .

CHAI RVAN WALLIS: So you're going to run
10, 000 Monte Carlo sinulations?

(Laughter.)

DR LETELLIER: W hope to run four, one
for a break in each steamgenerator cavity, and | ook
at the fractions to decide whether they're
substantially different or not.

Slide No. 34 is a sinple schematic of how
the information from velocity maps and separate
effects testing can be conbined to estimate an
ultimate transport fractionin the pool. Again, these
conclusions will be cast inthe formof 30 percent, 50
percent, based ontheintuitionthat we've established
from cal cul ation

You can read sonme of these observations
regarding CFD. | would just remnd you that we are
not attenpting to do a predictive nodel of debris
transport. We're not | ooking at the m crophysics of
drag, settling, entrainment. W are trying to use
this as a tool for velocity maps.

DR, LETELLIER You're using it |ike PRA,
to gain insights and --

DR. BANERIJEE: But you have sone

experiments, right? | nmean, you' re not dependi ng on
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this CFD code?

DR, LETELLI ER: That's correct. W've
actually run calculations and bench-marked them
agai nst our tank tests under the test conditions.

DR. BANERJEE: But, you know, you can make
a CFD code fit anything. So you need sone
experi ments.

DR LETELLIER: That's correct, and we di d
observe good, qualitative agreenent between t he nodel s
and the tank experinents.

The reason that we're not pushing for,
again, the reason we're not trying to develop a
predictive capability is capturedinthe |last bullet:
The uncertainties in the location and the tim ng of
debris introduction, they just limt the need for
high-fidelity nodeling. W sinply don't knowwhen and
where this material will return to the pool.

CHAI RVAN WALLI'S: Now t hi s next bit, head
| oss, ought to be the easiest part.

DR LETELLIER: Fromthe point of view of
testing, | believe that is accurate. There is a
substantial amount of information in the literature
regardi ng head | oss of various debris conpositions,
bed thi cknesses, et cetera.

In the BWR study in NUREG 6224 that
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informati on was captured in a correlation based on
theory for porous nedia and validated against
experinment for the correlation coefficients, for very
specific test conditions.

Sone of the features of i nportance are the
wat er tenperature for dynam c viscosity, the nedia,
the conposition of the bed, its thickness, and the
flow velocity through the bed. Those are all
i nportant paraneters of the correlation.

CHAI RMAN WALLI S: The nyst eri ous one | ooks
i ke page 40 -- other than what you m ght expect.

DR. RANSOM What is "UNM?

DR. LETELLIER University of New Mexi co.

DR. RANSOM  kay.

DR, LETELLI ER: The Civil Engineering
Departnent has been hel ping us conduct these tests.

CHAI RVAN WALLI'S:  What is this page 40?
Can you go to that?

DR LETELLI ER: Slide No. 40 is an
illustration of the head | oss correl ation applied over
a range of debris volunes, fiber volumes. You can see
that there is a sharp transition at |owfiber vol umes
where t he bed begins to deteriorate. Essentially, you
punch holes in the fiber mat, and the flow starts to

escape through the screen. And that's the reason t hat
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t he head | oss does not --

CHAl RVAN WALLI'S: It depends very much on
the structure of the fibers. Some of them are
r ei nf orci ng. They squash down and they may get
tighter. O her ones open up.

DR. LETELLIER  Bed conpaction is --

CHAl RVAN WALLI'S:  The fi bers bend around
the screen, is what happens, isn't it, here?

DR LETELLIER  Yes, that's the effect
that you're seeing.

MR. ROSEN: You're going online.

MR. ARCHI TZEL: Focus on that slide with
t he perspective of renoving all the fiberglass can
still be a problemor can create a problem

CHAl RVAN WALLI'S: This indicates it isn't
as sinple as you m ght think. You need nore fibersto
reduce the pressure?

DR. LETELLI ER: There is a
counterintuitive behavior where thick beds are
actual Iy nore porous. Thick beds of fiber can provide
nore fl ow area than a thin bed, sinply because of the
interstitial gaps between the fibers. |f they are not
conpressed, as he nmentioned, they will allow nore
wat er to pass through.

Avery thin mat that's arranged in a very
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regul ar fashion, andtheinterstitial gaps are bl ocked
by particulate, is very effective at ending fl ow

CHAI RVAN WALLI S: | think there's a
hysteresis with this. | nean, if you have | aid down
a very uniform bed without holes in it, you get a
different curve, and if you begin to build it up and
then it breaks down, then you build it up sone nore.
There's a tine effect with this whol e thing.

DR.  LETELLI ER That effect is very
evident. | actually deleted a slide that showed t hat.

The test that we're interested in is
taking, for exanple, a one-inch mat of fiber and
gradually increasing the flow velocity so the bed
conpresses. As we relax the velocity, the bed does
not re-expand. There is a hysteresis effect.

DR BANERIJEE: Does this contain any
particulate matter as well or just fiber?

DR LETELLI ER The various curves
represent the anmount of particulate that is present:
300 pounds, 200 pounds, et cetera.

The qualitative behavior is the sane.

DR. BANERJEE: | can't get a feel for what
t hose pounds nean, but is that sort of -- how many
feet squared are we on?

DR. LETELLIER: |'mnot sure exactly what
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the conditions were for this calculation. It's
offered as a representation of proper use of the
correl ation. Between 100 and 300 pounds is a
reasonabl e val ue for particulate in PWR contai nnent,
and there's work currently ongoing to quantify that.

DR. BANERJEE: But that woul d depend on
the surface area of the filters, right?

DR. LETELLIER.  Very much so.

DR. BANERJEE: (kay.

DR. LETELLI ER: The head |oss effect
depends greatly on the surface area.

CHAI RVAN WALLIS: Ckay, can we nove on?

DR LETELLIER: | think that you' ve gotten
a good inpression of the detail to which we have
exam ned t he vari ous aspects of the acci dent sequence.
Utimtely, each conponent has to be integrated into
avul nerability assessnent frombegi nning to end, that
is, fromdebris generation to ultinmte head | oss.

The final slides on page 42 illustrate
some of the tools that LANL has used to gain insights
into these effects and the nethods that are being
offered to the industry as a starting point for their
own anal ysi s.

I n particular, I would point youto bull et

two, the Know edge Base Report, which is forthcom ng,
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is a conmpilation of all existing test data and
anal ysi s net hods.

Bul l et 3is aconprehensive pl ant anal ysi s
which is «currently ongoing to help us gauge
appropriate level of detail and help us assess the
validity of plant responses to the CGeneric Letter.

CHAI RVAN WALLI S: If every plant had to do
as much work as you' ve done, it would be nuch cheaper
just to nake a bigger screen

DR. LETELLIER Certainly, but, actually,
| don't think the NRC would have been confortable
maki ng that judgment unl ess we had gone to this |evel
of detail.

DR. BANERJEE: But woul d a bi gger screen
work if there was a lot of fiber? | nean, that's
really the bottomline here.

DR. LETELLI ER: O course, there are
[imts to engineering solutions.

DR. BANERJEE: Ri ght.

DR. LETELLIER And if they sinply don't
have space, they will have to take advant age of ot her
concepts. For exanple, in the BWR screens, they
arranged st acked di sks or crenel ated surfaces to al | ow
for perpendicular flow conponents. The bulk flow

nmoves in one direction; the filter draws flow in a
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transverse direction, and that establishes a very | ow
penetration velocity, whichinturn gives you very | ow
head | oss.

So t here are I mpor t ant desi gn
consi derations that should be incorporated into --

CHAI RMVAN WALLIS: Is it a fluted type of
screen?

DR LETELLIER |'m sorry?

CHAl RVAN WALLI S: Afluted sort of screen?

DR. LETELLI ER: You can i magi ne di fferent
geonetries.

CHAl RVAN WALLI S:  Fol ded screen?

DR. LETELLIER: Yes, fol ded arrangenent,
stacked disks. Your imagination is the only Iimt.

| woul d poi nt out one i nportant difference
between -- the BWR screens are primarily perforated
pl at es. They have circular openings stanped into
stainl ess steel. PWRscreens are primarily wire nmesh,
rectangul ar wire nesh arrangenents.

The head | oss testing that we perforned
denmonstrates that the correlation is applicable to
both configurations, and we are refining the
coefficients of this correlationto apply, best apply,
toCalciumSilicate, whichwasn't avail abl e bef ore and

al so nm xed debris beds of Calcium Silicate and fi ber
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and CalciumSilicate and RM.

DR. FORD: Bruce, you nentioned the
correl ati on between BWRs and PWRs, and you've been
three years doing this work for PWR steam gener at or
breaks. How nuch nore work would it be to do a head
penetration on a PM\R, if a head penetration, if a CRDM
housing was ejected, and you had damage to the
i nsul ation on the top head?

DR. LETELLI ER: I think it was already
menti oned that that scenario would be treated as a
medi um break LOCA, and it would be --

DR. FORD: WMaybe | was not here at the
time. Sorry.

DR LETELLIER  Yes. Depending on the
break opening, it would be very nuch the sane,

perfectly anal ogous as far as debris generation and

transport.
DR FORD: And the data to support that?
DR LETELLI ER: Wuld be the bl owdown
calculations from a code |I|ike RELAP, thernal-

hydraulics, in conmparison to debris-generation data
t hat were produced.

DR. FORD: Ckay.

CHAI RVAN WALLI'S:  Fromthe point of view

of cost-effective regulation, we've seen that one
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coul d have nmade a deci sion sonme years ago not to do
all this work, but sinply to make a decision. This
woul d have i nproved safety. Now nothing is bei ng done
while the work is being done. So there has been no
effect on safety while all this has been going on.

DR, LETELLI ER: | will say one thing.
This is a typical |level of detail that was pursued in
the BWR resolution. As to the regul atory deci si ons,
"1l defer that comment.

MR. LEHNI NG Just before we go t hrough --
this is John Lehning fromNRR -- before we can pursue
in aregulatory way any issue, we have to prove that
it's credible and that we have a basis to go forward.
That's kind of what --

CHAI RMVAN WALLI S: This is integrated
effects of five years of CFD, which is 170 ti nmes what
you thought it was. It's a pretty big safety inpact.
|"msure that's exaggerating, but if you | ook at the
cost of not doing anything all that time, it's
probably significant.

MR. LEHNI NG Sone of the work that we did
was used to get that risk analysis and to do that
paranmetric studying and to get those numbers. So we
didn't have that at the begi nning, you know, way back

five years ago.
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MR. DORMAN: In fact, if | renenber

correctly, we treated the BWRs first based on the
oper ati ng experi ence t hat had been observed, and t here
was sone j udgnent at that tinme, absent the i nformation
that's been devel oped here, that there was not an
expectation that this was going to be a big problem
for the PARs. So that sone of the information that's
been devel oped i n the GSI-191 programregardi ng debri s
generation and transport, that has brought us to where
we are.

MR. ARCHI TZEL: But | would come back to
that reg. analysis on the USI A-43. Those costs were
not unsubstantial at that tine. There were benefits
at that time, and they were fairly significant. The
decision was made the cost/benefit didn't warrant
backfit, and that's the flipper. | mean we had a
cost/benefit done already. It was a good benefit and
it was a very expensive fix.

CHAl RVAN WALLI S: Does the Subcommttee
have ot her questions for this group of presenters?

MR. ROSEN: What's this last slidethat's
43? \What does it tell me?

DR. LETELLI ER: As | said, ultimtely,
each conmponent of the analysis has to be integrated

t oget her. If you | ook at debris generation, this
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figure on 43 | ooks at the vulnerability of a specific
sunmp to a chal | enge of various conbi nati ons of fi ber
and particulate. This is the threshold for failure
where they exceed their NPSH margin.

I f you conmbinethis failurethresholdwth
all of the debris sources, you can generate the |ast
figure, which shows you the range of pool -- well, of
total transport that would be required to induce
failure of the screen.

CHAI RVAN WALLI'S: I f you have no fi bers at
all, though, to get back to Sanjoy's point, then the
product will just go through?

DR. LETELLIER  Yes, they will.

CHAI RVAN WALLI S: So then you have no
fiber. Then you have infinite nunber of particles,
and it doesn't nmake a difference. Sone of these are
| ow fiber vol une.

DR. LETELLIER. Again, these dots on this
Figure 44 do not represent particul ates. They
represent scenari os.

CHAI RMAN WALLI S: No, | was | ooking at the
one before, 43.

DR. BANERJEE: It would be interestingto
see what the back-up slides were.

(Laughter.)
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DR. LETELLIER: You're right, of course.

At the far |efthand corner --

DR. BANERJEE: It's a |log scale, G aham

CHAI RMVAN WALLI S: | know we never got
there, but, | mean, you get a very small anount of
fi ber when you get --

DR LETELLIER: At the far | efthand corner
of this figure --

CHAI RVAN WALLI'S: That's ten to the zero
feet cubed there? One cubic foot?

DR LETELLIER That's correct.

CHAI RVAN WALLI'S:  What's the scal e here?
There's a blip. Units of ten? A tenth of a cubic
foot? | don't believe it.

DR LETELLIER This is a representation
of a screen. Depending on the area and the approach
vel ocity, there are plant confi gurations that coul d be
bl ocked with one cubic foot of fiber and sonme anount
of particul ate. That's not a generic statenent.
That's very plant-specific.

CHAI RMAN WALLIS: It's true, okay.

DR. LETELLI ER Nowyour conment about t he
threshold, at the far left there is a mssing line
that essentially extends vertically upward.

CHAI RVAN WALLI'S: It falls strai ght down.
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DR LETELLIER  And that represents the

m ni mumfi ber necessary to i nduce the thin bed effect.

MR. ROSEN: |'mhaving troubl e seeingthe
exponents. On the bottom what is that, 10 squared
or --

DR LETELLIER: Ten to the zero. That's
one cubic foot.

MR. ROSEN: At one cubic foot. Now go up
and intersect theline. It says that -- what is that,
a tenth of -- at one cubic foot of fiber you get a
tenth of a cubic foot of particul ate.

CHAl RMVAN WALLI'S: That doesn't nmke any
sense. |t doesn't nmake any sense. |It's a pocketful.
| mean it's crazy.

MR. ROSEN. Conpared to the thousands or
hundreds at |east of cubic feet that are in the
contai nnent and are affected by these events we're
di scussi ng.

DR, LETELLIER Again, it's not worthwhile
to dissect this particular exanple, but --

CHAl RVAN WALLI'S: Well, 1| think we should
because we're establishing credibility.

DR, LETELLI ER: It is illustrative of
pl ant conditions with very high approach velocities

and very small screen areas.
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VR. DORMAN: Yes. I think when you

translate an actual relatively small screen area to
sonething on the order of an eighth of an inch of
fi ber bed over that area, the point here is that it
takes a relatively small volune of fiber to create
sufficient bed to then trap the particul ate and have
substantial head | oss.

MR. ROSEN: The only thing |I' mtaki ng anay
fromthis chart is, if you have a very, very adverse
screen configuration, sunp configuration, you can pl ug
itwithalittleof fiber andalittle of particul ate.

DR. LETELLIER: That is correct, but the
point of this slide is to denonstrate that the
i censees need to assess their own vul nerabilities in
much t he sane way. They need to have an under st andi ng
of transport and head |l oss in order to respond to the
Generic Letter.

CHAI RMAN WALLI'S: This is for an existing
screen and a real reactor, a real containnment, this
figure?

DR LETELLIER  No.

CHAIl RVAN WALLIS: No, it's not, no.

DR LETELLIER This is a representation
of a screen that was taken fromthe paranetric case

eval uati on
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CHAI RVAN WALLI S:  Ckay.

MR. DORMAN: But it is typical of a screen
that nmay be found out in an operating reactor today.

CHAI RMAN WALLIS: It is?

DR. LETELLIER This is a particul ar case
study fromthe paranetric report.

DR BANERJEE: How many square feet --
because the volunes don't tell nme anything unless I
know how big the screen was here. How big was it?

DR LETELLIER | don't recall.

DR BANERJEE: | mean, if you have a
screen this big, of course, one-foot square is a lot.

DR LETELLIER  There are sone cases of
very small screen areas like 10 to 12 square feet.

DR. BANERJEE: | see. kay.

CHAI RVAN WALLI S: Ckay, anything el se?

DR LETELLI ER: Thank vyou for your
i nterest and your tine.

CHAl RVAN WALLI'S:  We woul d i ke to thank
you all for very interesting presentations.

Wul dthe Commttee bewi I lingtocontinue
now, just keep going? |'msorry to keep you waiting.

MR BUTLER  No problem

MR,  ROSEN: | think that was a good

presentation. It was very useful. Thank you.
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MR. BUTLER May | use this overhead

proj ector?

Shal | we proceed?

CHAl RVAN WALLI S:  Yes, please.

MR. BUTLER  First off, ny nanme is John
Butler. [|'ma Project Manager at the Nucl ear Energy
I nstitute in Washi ngton.

VWhat | would like to do is give you a
little bit of an overview of what the industry
activities are in this for GSI-191.

One of the points | want to nmake fromthe
start is that we have been active observers in the NRC
activities in this area, enough to becone convinced
ourselves that thisisreally anissue that we need to
take on. So we are actively pursuing addressing the
i ssue at PWR pl ants, i ndependent of the NRCactivities
to issue a Reg. Guide or a Ceneric Letter.

Qur activities, our schedul es have been
devel oped i ndependent of that. The schedul es that the
staff has pursued in devel oping and issuing that
gui dance has the potential to inmpact our already-
st at ed schedul e, but that is sonething we'll just have
to evaluate as things progress. But | did want to
make the point that we are taking this issue

seriously.
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CHAI RVAN WALLI S: So you're taking the

lead? It nust nean that Los Al anps is behind?

MR. BUTLER: Consi der it a baton pass-off.
Research had the l ead, ran with it, and has passed t he
baton to us. The end result is we have to finish the
race, and | think at some point NRCis going to stop
and turn it over to us.

What |'m going to try to cover in a
very --

MR. ROSEN: | don't think so. | think the
utilities have to finish the race.

MR BUTLER |'m speaking for them

MR. ROSEN: But they have to do sonet hi ng
in the plants.

MR, BUTLER  Yes.

What | would like to do is address, in a
general fashion and fairly quickly, whois involvedin
this activity, what activities we currently have
underway and what we're trying to acconplish, and when
we expect to have that conpl eted.

First off, who is involved?

CHAI RMAN WALLI S:  The usual suspects.

(Laughter.)

MR. BUTLER Well, the inmportant thing to

point out here is that it's not just NEI, a typical
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NEI task force where we go off and grab some people
and we sit around and talk. W' ve actively involved
all three of the PM\R owners' groups. They have their
own resources. In fact, it's the owners' groups that
are actively funding the devel opnent activity for
this.

W also, as alnost in an advisory
capacity, have a Task Force that has invol venent of,
again, PWR utility representatives, EPRI. W also
have, at their request, allowed EDF to join our
activities.

You touched on it briefly in the prior
di scussions, what the international activities are.
The French are actively involved, and they are very
actively trying to see what the U S. is going to do.
It's not clear to ne right now who is going to take
the lead in this resolution, but, again, our
activities have to run independent of what the
i nternational conmunity is doing. W have to proceed
to close this issue out.

But we are very interested in follow ng
what the French and ot her European nations or other
international representatives are doing to address
this issue. So we're trying to stay connected wth

t hat . Havi ng sonmebody from EDF on the Task Force
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hel ps us there.

We have a nunber of consultants who have
expertise in various areas actively participating on
t he Task Force, and we're thankful for that because
their participation is done gratis. W're lucky to
have them parti ci pate.

What | have tried to do here is kind of
outline that there's three general areas of activity
that are currently underway. The first area thereis
really trying to get our hands around all the data
that has been collected, all the research we've
conducted, sone of it contradictory to prior research.
Soit'salot of information, alot of research, al ot
of dat a.

CHAI RVAN WALLI S:  So you cal | NUREGs dat a,
too? | nmean, they're information

MR. BUTLER: Information, yes. | nmean a
lot of the NRC-funded activity and test data is
docunmented as part of NUREGs.

A lot of research that has been done is
not directly applicable to the conditions of PWR so
there's clearly an effort in evaluating that data to
make sure that it's directly applicable or the range
of applicability to PARs, and where it's not, what of

that information can be used. So there is a
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significant effort just taking the data that's
avai | abl e and assessi ng how we can best use t hat dat a.

Beyond the test data, there's al so a need
to better understand PWR pl ants. You' re already
fam liar somewhat with the guidance we issued this
past spring for plants to go out, as part of our
anal ysis, to assess what the debris sources are, to
j ust get a better understandi ng of their containnents.

A lot of the information, a lot of our
understanding was based sinply on their design
drawi ngs, and this provided an opportunity or the
inmpetus to go into their containnents and either
confirmthat their understanding of their plant was
correct or, where it wasn't, to correct it.

So knowi ng what the plants have in their
contai nnents is needed in order to, once we have the
eval uati on met hodol ogy, to then junp-start the final
step, whichistoinplement the resolution on a plant-
speci fic basis.

The main task, as you m ght expect, is
devel oping the methodology itself. I guess |I'm
getting ahead of nyself.

CHAI RMAN WALLIS: What do you see for a
nmet hodol ogy? Do you see sort of a general conputer

programwhere you fill inbits that are characteristic
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of your particul ar plant and t hen t he machi ne runs and
out conmes sone nunber at the end which says you're
okay or you're not?

MR. BUTLER No, that would be a
possibility if there were nore simlarity anong all
the PWRs, but the condition that we have is there is
a very wide variability of the PWRs.

CHAI RVAN WALLI S: That's what concer ned ne
fromthe start, when we | ooked at this the |ast tine,
is that every utility is going to have a different
situation. You can see all the ampbunt of work that
Los Al anbs has been doing, and you can't do all that
for every plant.

MR. BUTLER  No, and what | anticipate,
with the guidance of the nethodology, would be
primarily is a framework. |[1'Ill use a nunber of words
here. Aframework, you'll have to address the probl em
in pieces: a regeneration piece, a transport piece,
an accunul ation piece, the sane pieces that are
addressed in the Reg. Quide.

You' Il have a nunmber of tools that you can
use to assess each of those pieces. How you use
t hose tool s depend upon your particul ar situation.

There will be options to take a

conservative approachwi thits incunbent i npact onthe
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final analysis or to put nore resources i nto a hi gher-
fidelity approach. So the guidance w Il provide
gui dance or options on how you can resolve those
i ndi vi dual pieces with sone information on what the
potential inpacts of each approach woul d be, so that
pl ants coul d make an informed decision on which was
t he best approach.

We all know that there's always a quick
approach, and I wouldn't call it a "dirty approach,”
but a very expensive approach just to assune that al
the debris is generated; it's all transported to the
sunmp, and install the largest sunp you can get away
with. 1'mnot even sure that all plants could get
away with that, evenif they had unlimted resources,
because of just the configuration of their |ower
contai nnent nmay not allow as large a sunmp as they
woul d need under that assunption.

Free area may be l|arge, but contiguous
free areainthat | ower contai nment i s not necessarily
a |l arge val ue.

DR. KRESS: What do you think of this
sphere of influence to get the anount of debris inthe
first place?

MR. BUTLER.  Pardon ne?

DR. KRESS: Thi s sphere of influence based
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on the pressure, stagnation pressure, do you think
that's sort of the direction you'll take in the NEI?

MR. BUTLER | inmagine so, yes. | nmean,
as you discussed, there are pros and cons to that
approach. The hope is that it can be denobnstrated to
be conservati ve.

We al ready knowthat in alot of cases it
wi Il not inpact the final result because it takes very
little debris and very little fiber material and very
little particulates to make a di fference. So whet her
or not you assune a large value or half that |arge
val ue, you still --

DR. KRESS: You've still got to deal with

MR. ROSEN: Yes, precisely. So |'ve
al ready made that recognition, which | believe you
just said you have. |Is the industry thinking about
replacing some of these fiber and particulate
insulations with RM?

MR. BUTLER We have not advocated that.
We have not put that forward as a position that a
pl ant shoul d take, but | think you' re correct in that
sone plants have been making corrective changes in
their insulation.

MR. ROSEN: Because there's two ways to go
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with this problem Oneisto buildabigsunptotake
nore junk. But if you have already determ ned you
can't build a big enough sunp, given all of the stuff
you have up in the contai nnent, the next way to do it
is to remove some of that and use sone ot her kinds of
i nsul ati on.

CHAl RVAN WALLI S: It's about the only
thing you can do. And if you can't nake a bi gger sunp
and you know that the present stuff is going to get
there, 50 percent or 70 -- it doesn't nmke any
di fference; you' ve got much nore than enough to cl og
the sunp no matter how big you nake it, then go do
somnet hi ng el se.

DR. BANERJEE: How did the BWRs do it?
Because t hey nmade pretty conservati ve assunpti ons, and
they seemed to have solved, at |east from what we
heard --

MR. BUTLER: The BWRs, No. 1, they
benefitted fromthe fact that there is a high degree
of simlarity of all the BWRs, or at |east they are
broken down into two generally highly simlar types.
So they could work on a single solution that coul d be
appl i ed generally by everyone.

In the end, | think it is fair to

characterizetheir solutiontobeinstall thelargest,
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nost effective strainer that you can get away wth,
and that allows you sone freedom to accept sone
hi ghl y- conservative assunptions and to not be forced
to investigate sone areas of high uncertainty.

DR. BANERJEE: But what we heard -- now |
don't knowthe details -- was they didn't just install
| arge strainers; they installed clever strainers.

MR BUTLER Highly effective.

DR. BANERJEE: Ri ght.

MR, BUTLER: That's what | nean by
effective, yes.

DR. BANERJEE: Yes. So that, in fact, you
didn't have to put very large strainers, but you did
it in a clever way because it had this power of the
sl ow pat hs and you had the vel ocity normal instead of
tangential, or whatever, going through; | don't know.

But, anyway, the upshot of all this was
that they solved the problemin a very effective way,
from what | heard. Now is it that you cannot
accommodat e that anount of strainer in a PAR?

MR. BUTLER | inmmgine sone plants can.
| nean, again, | made the point that the BWRS
benefitted from the fact there's a high degree of
simlarity --

DR BANERJEE: R ght.

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

210
MR BUTLER -- ampong all their designs.

What we have to recognize in devel oping
our nethodology is some plants will be able to
accommodat e t hat as a solution; other plantswill find
that nmuch nore difficult. So we want our gui dance to
provide enough flexibility or enough options to
utilities in how they address the problem

Somre may address it in a design fashi on by
installing an effective, |arge sunp. O hers may
address it by trying to reduce their debris generation
source, you know, changing their insulation type.
O hers may try to do it through anal ysis and show ng
that they don't transport material to the sunp.

CHAI RVAN WALLIS: | think there woul d be
a lot of pressure to do that, and a |icensee finds a
real box and doesn't have a big sunp confidence,
strainers at work, if he nakes the extrene
assunpti ons, you know, he's going to say, "Let's find
sonme consultant who is going to cut back on all these
conservative assunptions and prove that it isn't
really so bad."

DR. BANERJEE: WAs NEI involved with the
BWR sol uti on?

MR. BUTLER. No. That was done under the

gui dance of the BWR owners' group.

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

211
DR. BANERJEE: Because they have many

different generations of containnent. Each one is
completely different fromthe other

MR. BUTLER  The degree of differences
anong t he vari ous generations is not as significant --

DR BANERJEE: | see.

MR. BUTLER -- as the differences that
you would see in PWR containnents in ternms of the
i nsul ation types that are used, the configurations,
t he vol unes, the sunp types that are used. There's a
very high degree of variability among PWRs.

Well, | think I've addressed a nunber of
t hese slides.

CHAl RVAN WALLI'S:  Well, it seens to ne
it's not just getting all this data. Someone's got to
do sonmereal ly creative engi neering analysistofigure
out how they make the right predictions. Los Al anps
has been working at that for sone tine. Are you guys
going to nount a simlar effort?

MR. ROSEN: Not before Septenber 2003.

CHAI RVAN WALLI'S: | doubt it, yes, no way.
So | was just wondering, has this begun to be a rather
superficial thing by Septenber 2003 in terns of
technical analysis? | nmean, it may point the way to

what's out there, but in terns of your own anal ysis,
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| don't think you have tinme to do it.

VR. BUTLER: el |, the guidance
net hodol ogy i s not going to include the CFD anal ysi s
that soneone would need to calculate transport
fractions. That would be part of the inplenentation
because you need pl ant-specific data. It's a plant-
specific resol ution item to perform those
cal cul ati ons.

Qur met hodol ogy woul d only go to t he poi nt
of identifying what you would need to look at to
address as part of that CFD anal ysi s, gui dance on what
transport fractions for different materials makes
sense, the inputs to that analysis, |ike the actua
plant nodel needed to calculate results for a
particul ar plant are a pl ant-specific resolutionitem
and woul d fol Il ow i ssuance of our nethodol ogy.

MR. ROSEN: Let ne ask a question of the
staff. Howlong is it, in your -- and maybe it's in
the Generic Letter and | haven't understood it -- how
longis it before you expect the plants to nmake either
appropriate fixes or be able to showthat they're okay
wi th what they have?

DR WEERAKKODY: As | recall, we don't
speci fy an exact date, but we have specified certain

ti melines f or initial assessnment s and t hen

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

213

eval uati ons, and then getting enough information.

The reason we don't necessarily like to do
that is, as some of you had sonetines thought, the
particul ar plant does the initial assessnent and t hen
concludes that they want to junp in and do a fix.
They can do that, |ike Davis-Besse did.

But there may be another plant that
determ nes that they have enough -- that their plant
is not susceptible based on the initial assessnent,
and then it will take them 1 think, to collect the
data, some of the data t hey need fromthe cont ai nment,
they m ght do that during an outage. So it m ght be
a couple of years. So the tine that it would take to
take this issue to a total conpletion could be very
pl ant - speci fic.

MR. ROSEN: You have a |l arge tol erance for
delay. M fuse is sonewhat shorter than yours.

DR KRESS: Especially with 170 CFD

i ncrease.

MR, ROSEN:  Yes.

DR. WEERAKKODY: Is that 170 percent or
170 tines?

MR. ROSEN: A hundred and seventy times.

DR. WEERAKKODY: Yes, the 170 tines core
damage frequency, that is a conservative nunber. |If
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you really thought the core damage frequency of the
plant's 170 ti mes higher, this woul d be an i ssue that
woul d require sonething like an audit.

W take that PRA nunber as an upper bound
and take the issue very seriously. Nowin terns of
the timeframe, we don't have a | arge tol erance. What

|"mtrying to get across i s each plant, when they get

the Ceneric Letter, they will be required to do an
initial assessnent. As a result of that initial
assessment, it wll be their responsibility to

concl ude whether they are susceptible or not.

| f they concl ude that they are susceptible
with relative certainty, then we woul d expect themto
take relatively quick action because --

MR. ROSEN: So what's relatively quick?
| nean, it seems tone if it's not -- it sounds |ike
| didn't mss it in the Generic Issue; it's not in
t here.

|s there a date that the staff has in m nd
for when they want to have all the PWRs with this
probl em behi nd t henf

DR. VEERAKKODY: The furthest date we can
anticipate | can't recall off nmy mnd. Even if a
pl ant deci des that they are not vulnerable, | thinkit

can then go up to like 2007, but that sort of plan,

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

215

you know, they have done the evaluation and have
concl uded that they are not susceptible.

MR.  ROSEN: well, if they're not
suscepti ble, they don't have a problemtoday. So,
nmean, |'mjust saying there's two ways to get a way
t hrough this problem Oneis to prove that you' re not
susceptible, and | think there will be sonme plants
that can do that. Plants, for exanple, with very
| arge containnments with lots of reflective netal
insulation and very little of the other kind, and very
bi g sunps, will probably be able to showthat they're
okay.

Then there will be plants that couldn't
show it no matter what, and they'll have to nmake a
fix, either take out sone of the other insulationthey
have and put in some reflective netal insulation or
put in bigger sunps, or both. Those plants will have
-- it will take some tinme, clearly, to do that.

| don't think they' Il be able to do that
i n one outage unl ess they shut down and stay down for
a long tine. They' Il have to get to work on it.
Every bit of that kind of insulation that's not good
that they take out during an outage is a good thing,
and replace with the reflective nmetal insulation.

So it seens to ne you need to get on with
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it for the plants that do have a problem The idea of
not having a drop-dead date to ne is puzzling.

CHAl RVAN WALLIS: It gets back to this
whol e Ceneric Letter being too polite in sort of
saying, "Take a look at it and |l et us know, and then
maybe we'll figure out what to do."

MR. ROSEN. |f you say you have a probl em
it seems |ike the regulator ought to say, "Ckay, we
understand it's a probablistic, stochastic process,
and it's probable you won't this have probl emduring
"X amount of nunber of years," but we need to say
that we're going to limt our liability and our
vul nerability by saying everyone won't have this
problem by "X' date and having picked that on sone
basi s.

DR. WEERAKKODY: | think if you go to the
pages where we discuss specific requests for
i nformation or action, we do specify specific due date
for each of those. | can't renenber the exact date
for each of them but we say, when you receive this
letter, you know, by a certain date do this.

MR. ROSEN: Well, I'll study it sonme nore.

CHAI RVAN WALLIS: Well, there's a 90-day
response timne.

MR. LEI TCH: W're at the stage where
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we're sort of a plan for a plan rather than actual
physi cal changes.

DR. WEERAKKODY: The Generic Letter does
t ake you t hrough several steps. In fact, what we have
done is, if you go to the Ceneric Letter, page 9, in
ltem 1 we say, within 90 days of the date of the
Generic Letter the |icensees are expected to provide
certain information.

Then if you go to Item2, we say, within
90 days of the date of conpletion of the requested
evaluation of the susceptibility that the ECCS
basically can function, the plants are required to
provi de us information.

CHAI RVAN WALLI'S: | think they're goingto
be in a real bind to do it in these two 90-day
peri ods.

MR. ROSEN:. But even so, if they could do
it, then that's 180 days, and then you get to 2(b), as
in"bravo." It says, "if any plant nodifications are
identified as being necessary to assure conpliance
with regul ations, that other regulatory requirenents
will not be inplenented until a future schedul ed
outage described in the interim conpensatory
measures. "

DR WEERAKKODY: Ckay.
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MR. ROSEN: It sounds to ne |i ke you m ght

put themall in during the next outage. |Is that the
i nplication?

DR. VWEERAKKODY: No, | think what we are
doing here is, you know, there may be plants out
t here, when they | ook at this information, they m ght
be | ooking at information and the anal ysis they need
to do within the first 90 days, and conclude that
their ECCS is degraded but operable, and within the
regul ati on that takes themto the i nstructions that we
gi ve themunder Generic Letter 91-18. So they would
be required to take interim conpensatory neasures
while they are taking care of the issue.

MR. ROSEN:. They absol utely shoul d do t hat
now. But it seens that 2 "bravo" or the next one,
2(c), ought to say sonething like, "AIl required
nodi fications shoul d be conpl ete by" -- and you pick

a date and say, "or provide justification for not
neeting that date."

MR, LEHNI NG Kind of the problem wth
that is, |ike when you request an action, you have to
have a regulatory basis for doing that, a
cost/benefit, but at the tinme we' re asking soneone to

do that, but say if a licensee is just barely out of

compliance, they have just this one piece of
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insulation, and if they have just one break, it's a
real low probability. So we can't tell them you
know, we don't have a basis to say, "You need to do it
right away." If a plant has a really bad
configuration --

MR. ROSEN. | didn't say right away. |
said pick a date.

MR. LEHNING O even to pick a date, we
can't say you have --

MR. ROSEN: | didn't say right away.
Don't overreact. Wat | saidis, pick a date, a date
certain, which we then could say, okay, now we can
calculate the vulnerability of the fleet, assum ng
everybody waited that | ong. QO herwise, it's not
bounded.

CHAl RVAN WALLIS: Let's see, this draft
has not been givento NEI, this Draft Generic Letter?
So they don't know what we're tal king about?

DR. WEERAKKODY: Dr. Rosen, what we can do
is we will think about your conmment and sonme of the
reasons --

CHAI RVAN WALLI'S: | think what is goingto
happen is, if you extend this out even w thout the
ti ghtness that ny coll eague wants you to add to it,

that it may well be that the industry is going to cone
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back and say, "W can't doit." They'll scream you
know, this is an unreasonabl e thing.

They' || have comments on the letter, and
then you'll have to fight them if you believe what
Los Al anps has been tel ling us about this being a real
problem with all this debris, and it only takes a

bucketful of fibers to plug a screen, and so on.

MR. ROSEN: Well, |I'm not arguing for
preci pitous action. What |I'm arguing for is
definitive -- a definitive timeframe, a definitive

framewor k that everyone knows about.

CHAl RVAN WALLI'S: Well, | don't think that
your NEI guidance is going to be available in tine,
it's going to be deep enough technically to satisfy
the NRC the way that they're going. So this Generic
Letter is going to go out, and then the |icensees are
goi ng to be asked to do sonet hi ng, and they won't know
howto doit. The only thing they can do i s adopt the
Los Al anpbs appr oach.

MR. ROSEN: But, M. Chairnan, we have got
to decide what we're going to say to the full
Commi t t ee.

CHAl RVAN WALLI S: And it's going to be
i nteresting.

MR. ROSEN: And naybe we shoul d all ow M.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

221

Butler --

CHAl RVAN WALLI'S:  Yes, | think we should
let M. Butler -- we're sort of talking anong
our sel ves. Maybe we should let you finish your

presentation, and then we w |l decide.

| thought you woul d conme up here nore sort
of saying howthe industry will respond to t he ki nd of
thing that they're going to be asked to do, and
whet her or not they can manage to do it.

MR. BUTLER: We'd be glad to do that after
we have seen it.

CHAI RVAN WALLI S: See, you can't do that
until you've seen it, right?

MR. ROSEN: And |' mconpl ai ni ng about what
| see as not being definitive enough.

MR ARCHI TZEL: | think | would like to
make a comment that, you know, this is really stil
considered an industry initiative, and we're
responding to that initiative.

CHAl RVAN  WALLI S: Vel |, it's an
i ndustry --

MR. ARCHI TZEL: That's the preni se behi nd
that Generic Letter. Thereis anindustry initiative
that we presune is going to be acceptable. If that

prem se isn't good, it's still industry's action and
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it's their responsibility to --

CHAI RVAN WALLI S:  Yes, but your Reg. Guide
is very specific about what it wants done.

MR. ROSEN: Well, it may be an industry
initiative, but it is a regulatory matter, and it
isn"t up to the industry what the staff of the
Conmi ssi on does. | ndustry's participation and
cooperati on has been good. That's wonderful. But at
sone point I'marguing that -- and |' mspeaking to the
staff and to ny colleagues -- that this has gone on
| ong enough without a date certain.

CHAl RVAN WALLI'S: Well, there are two 90-
day st ages here, which even then they're going to put
a lot of pressure on industry.

MR. ROSEN:. For anal ysis, yes. Collecting
data and anal ysis, but --

CHAI RVAN WALLI'S:  And having a plan of
what they're going to do.

MR. ROSEN. And then all I'masking for is
themdoing it. You know, if you put a date certain on
the end of it, all the other things have to start
backi ng up, and pretty soon you're able to decide
whet her you can use those other dates in any
reasonable way. It nmay be just what you say, but if

you put a date certain on it --
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CHAI RVAN WALLI' S: Wel |, NEI nust be pretty

close to the pulse of industry. | mean, they've got
a letter saying they've got to come up with -- 90
days/ 90 days, that's not very long. It's half a year.
By that tine, they're going to knowwhat they're going
to do to fix the problen? Do you think that's a
realistic thing to ask industry to do?

MR. BUTLER If you're asking ne what
woul d be the best tinme to issue the Generic Letter and
start that 90-day clock, it would be when we have the
nmet hodol ogy and have agreenent with the staff on that
nmet hodol ogy.

CHAl RVAN WALLI'S:  Well, | don't see --
you' ve shown us no net hodol ogy. So | don't have any
faith in you having it in half a year either.

MR. LEHNING M. Chairman, may | make a
comment? | think there's just some m sunderstandi ng
about the two 90-day periods. The first 90 days is
t he 90 days after the receipt of the letter, and then
t he second 90 days woul d be --

CHAI RVAN WALLI S: Yes, but you're not
going to send the letter out, you see. You're going
to wait and wait and wait and wait.

MR. LEHNING It would be 90 days after

the licensee conpleted the evaluation, not 90 days
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after the first submttal --

CHAl RVAN WALLI'S:  So when is this letter
going to go out realistically?

MR. LEHNING The schedule? | thinkit's
pl anned for the sumrer.

CHAI RVAN WALLIS: So it's pretty soon?

MR. LEHNING For the final, for the final
version of the Generic Letter. The draft is planned
| think in March or April, yes, for the draft, for
public coment.

MR. DORVMAN: The clarificationthat needs
to be made here is that the first 90-day period is
measured fromthe i ssuance of the Generic Letter. At
that tine the |icensee provides a plan, and that plan
i ncl udes when t hey propose to conpl ete their anal ysi s.
Then the staff has an opportunity to determ ne whet her
that tineframe is appropriate and acceptabl e.

CHAI RVAN WALLIS: But if they don't have
t he NEI gui dance or analysis, how are they going to
plan to conplete their analysis?

MR. DORMAN:  That woul d, obvi ously, inpact
them But the second 90 days, then, doesn't start
fromtheir first response. The second 90 days start
from conpletion of the analysis in accordance wth

what ever plan they presented after 90 days. So the
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second 90-day report is not 180 days after the Generic
Letter. |It's probably something | onger than that.

CHAI RVAN WALLI S: | just thought, ny
intuition is it will take NEI years. You're asking
for days. It isn't conpatible. Maybe ' m w ong.
Maybe you guys are really ready to i ssue a gui dance
and everything' s worked out.

MR. BUTLER: M concernreally cones at it
froma different point of view | nean, | agree that
there is uncertainty with the Septenber date. | nean
you just have to accept that with any kind of effort
t hat addresses this nany issues, as nany issues as
this one does.

But ny concern would come from a
post ul ated schedul e where a Generic Letter comes out
in final form starts a 90-day cl ock. Every PWR
utility then looks at it and says, "l've got to have
t hi s net hodol ogy right now to begin ny eval uation.”
That then puts a high degree of pressure to conplete
that very quickly and get it out to industry, and
during a time when discussions are probably at a
critical stage with NRC staff, you're trying to
conpl et e everyt hi ng.

We woul d basically be forced to try to

conpl ete the nmethodol ogy with too many cooks in the
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kitchen, and that will cause sone problens initself.
That's one of ny main concerns.

CHAI RVAN WALLI S: Vell, 1'm concerned
about your having any cook. | think you' re going to
have a Task Force which is thinking about it and
t al ki ng about it, and you don't have any cooks cooki ng
in the kitchen at all

A cook is going to actually produce this
gui dance. You know, here's sone anal ytical nethod,
it's based on fundanental s and data and engi neeri ng,
and so on and so on, and here's the justification for
it.

MR BUTLER  Oh, we do have --

CHAl RMVAN WALLI S: Do you have all that
stuff?

MR. BUTLER The primary contractor onthe
nmet hodol ogy is Westinghouse.

CHAI RMAN WALLI S: And they have this
net hodol ogy there? They just have to unveil it?

MR. BUTLER We are working on it. I
nmean, we are working onit. W've got a fair, a high
degree of conpletion on the regeneration portion of
it, looked at drafts of other portions, of debris
transport and the different phases.

CHAlI RVAN WALLI S; So if we advise the
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staff to go ahead, send this out, and as fast as they
can inplenent it, you guys can respond?

MR, BUTLER: As far as issuing it for
draft, a draft for comment, once it's issued for a
draft to comment, one of the coments we'll provideis
on the schedul e and sonme of the concerns of how that
schedul e can inpact or interplay with the guidance
devel opment, some of +the sane concerns you've
expr essed.

CHAI RVAN WALLI S: Vel l, wthout seeing
anything from Westinghouse, there's no way | can
assess this guidance that you have as a hope.

DR. WEERAKKODY: | do want to make one
conment . Hopefully, at |east partly, this is Dr.
Rosen's question or concern.

One of the things we have, or we are
trying to acconplish with the Ceneric Letter, is
within the 90 days, before the licensees do a full-
bl own eval uation, ask them to either put interim
conpensat ory nmeasures in place that could reduce this
aspect of it significantly.

In fact, the Generic Letter, we do
identify sonme of the known interim conpensatory
nmeasures for this activity in the Generic Letter

itsel f.
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MR. ROSEN: | understand you're going to
ask them for interim conpensatory neasures. My
problem with them is that, while | am sure the

utilities can do that and define them and wite
procedures, operating procedures, and trai n operating
crews to, in fact, i mpl emrent those interim
conmpensat ory neasures, given the phenonenol ogy we' ve
heard about today, |'m not sure that they'll work.
l'm not sure they'l| be effective, interim
conpensat ory measures.

CHAI RVAN WALLIS:  Well, | think this is
very interesting. | think we're setting a stage for
quite a drana.

(Laughter.)

MR. ROSEN. W're talking about a |ow
probability event.

CHAI RVAN WALLIS: Yes, maybe it will go
awnay.

MR. ROSEN: But, still, we have to assess,
under this very stressful phenonenol ogy, that
operators t ake t hese extraordi nary interim
conpensatory measures, including shutting off
recircul ati on, or whatever those neasures are, things
that are counterintuitive to them

But even if they did them would that |et
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-- | presune that's to let all the particulates and
filterable materials settle out, and then they can
start it up again. But would that really de-suspend
themor not? |'mnot sure that |'ve been shown data
t hat shows that that would be effective.

DR KRESS: | thought the pool CFD
vel ocity possi bly showed that they woul d settle out in
t he sunp, but they would make it to the filter anyway,
even if you cut them off and them w pe them and
suspend, and turnit back on. So |l don't think that's
a conpensatory neasure that woul d be acceptabl e.

DR. BANERJEE: How many pl ants are at sort
of risk conpared to -- and cannot apply a filter
solution i ke the BARsol uti on? Because that, we know
the area of the filters. So how many plants have | ow
areas or how many plants are at risk? |f we can do
this assessment fairly rapidly -- the Los Al anps
peopl e probably already did it. How many are we
t al ki ng about ?

DR WEERAKKODY: | know sonme of the
information that was published in the Los Al anps
report. | think we may be m xing up the risk aspect
of this analysis, the concept of the risk analysis,
with the establishment of the credible concern here.

What t he Los Al anpbs study showed was t hat
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this is a credible concern, and in the process they
did the risk assessnment wth sone considered
assunptions and showed that the core damage frequency
could go up by a very significant factor

| think the part where Los Al anos
concluded that this is a credible concernis mainly
based on determnistic. In other words, we did not
factor in the probability of the breaks. W did not
factor in the probability of different events
happening or not. W just concluded that, based on
all the information, this can happen.

DR. BANERJEE: Yes, but it's not a very
huge t hi ng. We are talking of plants which have
insulation with particulate matter in it because we
were told fiber is always there, and thenit's filter
area per negawatt after that, nore or |ess.

| f that can give you then which plants,
you can change the filter to a BWR-type filter and
whi ch ones have to do sonething different. Right? |
mean it's not a huge problem | nean it may be a huge
problem for the plants that cannot do it, but there
nmust be just a handful of these.

CHAI RVAN WALLIS: | think we'll get this
perspective. |If these things goout, this perspective

will have to be devel oped, won't it?
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DR. BANERJEE: Right. So you're saying

let it happen?

CHAl RVAN WALLI'S: Wl l, we have M. Butl er
here still, and we've got ourselves tal king anong
oursel ves. But do you have any wi sdomfor us on these
matters?

MR BUTLER Just key points to not
forget: There is no single answer to this. Because
of the high degree of variability of all the PWRs,
there are, in effect, 63 different answers to the
problem  There is a whole range of sizes and PWR
sunps, and you coul d probably identify 10 pl ants t hat
have the small er sunps, but those also may be the 10
pl ants that have a | owprobability of debris transport
or a high degree of RM.

You know, there aren't plants that stand
out because of the worst circunstances in all rel evant
aspects; there is just a high degree of variability.
Because of that, we need to provide the plants with
the tools and the options and the tinme for themto
address it in the nost appropriate fashion for their
pl ant s.

CHAIl RVAN WALLI'S: Well, | was sitting here
listening to Los Alanps. | don't see, fromwhat they

present ed, whi ch was very i nteresting and had an awf ul
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ot of things, | don't see a clear path which says,
knowi ng what they have told me, | can see the way to
devel opi ng gui dance for a plant. Maybe you guys are
much smarter.

Knowing all the stuff they presented
today, if you're going to consider all that stuff, |
can't see ny way through the thicket to say, "This is
the way | woul d devel op a guidance for a plant."
woul d probably have to fall back on sonething
conservati ve.

MR. BUTLER: And in sonme areas we wll
likely have to do that.

CHAl RVAN WALLI S: And it mght be very
conservati ve.

MR. BUTLER. Well, we'retryingto address
some of the major conservatisns as part of our
gui dance upfront in discussions with staff. You are
al ready aware of sone of those discussions in the LBB
area. We think the current GC-4 regul ation al |l ows us
to exclude the regeneration for LBB-qualified --

CHAl RVAN WALLI'S: Do you want an opi ni on
of this Commttee on the LBB issue? It hasn't been
brought up today.

MR. BUTLER | wasn't goingto bringit up

in ny discussion. I"m not sure | want to ask the
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question if I"'mnot willing to live with the answer,
but I'll leave it to you to express your opinion or
not .

MR. ROSEN:  Well, | would like to cone
back to this date thing. | think I've read this nore

carefully, and | think it actually is in there, but I
want to verify that with you and the staff, not you,
John, because you haven't got it in front of you.

But the staff says there are two 90-day
periods, and the second 90-day period, it says,
"Wthin 90 days of the date of conpletion of the
request ed eval uation of the susceptibility, provide
the follow ng: a description of the actions taken,"
et cetera, et cetera.

Then it goes on to "a general description
of an expected i npl enmentati on schedul e for any pl ant
nodi fications that are necessary to ensure the
availability of the ECCS and CSS recirculation
functions under the postul ated debris |oadings. |If
requi red nodi fications will not have been conpl et ed by
the end of the subsequent refueling outage, provide
justification.”

So that, very sinply to me, adds two 90-
day periods -- that's a half a year, 180 days, half a

year -- plus a typical refueling outage schedul e or
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refueling cycle, like another 18 nonths.

MR. LEITCH  The two 90-day periods are
not back to back necessarily.

MR ROSEN: They're not back to back.
Even if they were --

MR. LEITCH The second 90-day cl ock can
start a year after the end of the first one.

MR. ROSEN. But evenif they were -- let's
just say that's the m ninum - -

MR LEITCH  Yes, right.

MR. ROSEN:  The mi ni mumwoul d be a half a
year plus a year and a half. So that's two years.
That' s the m ni mumbut not the maxi num So | think ny
guesti on stands.

MR LEITCH  Yes.

CHAI RVAN WALLI S: Wiy are they not back to
back?

MR.  DORVAN: Because the first one
requests a schedule --

CHAl RVAN WALLI S:  Yes.

MR. DORMAN: -- for their evaluation, and
then they do the eval uation. Wen they conplete the
eval uation, the second 90-day cl ock starts.

MR. LEITCH They haven't prescribed the

time to do the eval uati on
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MR DORMAN: Soit allows for the licensee

to propose a tinme period for the evaluation.
Qoviously, if they came in with five years -- maybe
that's a hard part over that.

CHAI RMAN WALLI S: kay. So you've got
April 1st, 2004. It can also be within 90 days of the
conpl eti on of the contai nment surveillance, or aml --

MR ROSEN:. Wichever is later.

CHAl RVAN WALLI S:  Yes, whichever islater.
Vel |, okay.

So what happens? These things go out for
public comment? |s that the way it goes?

DR WEERAKKODY: Yes.

CHAI RVAN WALLI'S:  Now how | ong does t hat
take? Sixty days? Then by then you get the comments,
and then you make a decision in how | ong?

MR. LEHNING The final issuance?

CHAl RVAN WALLI S:  Yes.

MR. LEHNING |Is that what you' re asking,
what the final issuance? It is planned for, | think,
the fall.

MR. ARCHI TZEL: |'ve got a schedul e here.
Particul ar dates, we've got it laid out.

So the question is, when does the final

Generic Letter go out?
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CHAIl RVAN WALLI S:  Yes.

MR.  ARCHI TZEL: Okay, the final, it's
currently schedul ed for August.

MR. DORMAN: Yes, and for the regul atory
gui dance, it's schedul ed for Septenber.

CHAI RVAN WALLI S:  Yes, okay.

MR ARCHI TZEL: But, renenber, this hasn't
been through the CRGR yet, and so the process could
slip.

MR. ROSEN: You may be asking too hard a
question for the ACRS. The ACRSis trying to figure
out how you're managing this, and we don't --

CHAl RVAN WALLI'S: That's right. | think
there's so many inponderabl es about whether CRGR i s
going to approve it or how much slack you get from
i ndustry, and all that, that | think the only thing
that we can really do at this stage is to go into a
sort of caucus now and say, "Go ahead, issue these
t hi ngs for public conment."

MR. ROSEN: Well, we can do that for sure.

CHAl RMVAN WALLIS: It'stooearly for usto
get involved in the nel ee here.

MR. ROSEN: Right, but we can certainly
express our angst about not having a schedule with an

end date, if that's the will of the Subconmm ttee and
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the full Commttee.

CHAl RVAN WALLI'S: | guess we could wite
a Larkinsgram and then we could put in a sentence or
two about needi ng an end date or sonet hi ng.

See, if we want the Conmttee to wite a
letter, then we're going to have to ask these folks to
cone before the Conmttee intwo days, and we' re goi ng
to have to schedule it and squeeze it into a schedul e
which is already full

MR. ROSEN. Well, aren't they supposed to?
It's al ready schedul ed?

CHAI RVAN WALLIS: But it's a short thing.
It's only 15 m nutes or sonething.

VR.  SNODDERLY: No, no, no. Ri ght now
there's an hour and a hal f schedul ed.

CHAI RVAN WALLI'S: Oh, it's an hour and a
hal f schedul ed?

MR. SNODDERLY: Excuse me. This is M ke
Snodder | vy.

Right now there is an hour and a half
schedul ed from 10:30 to 12: 00 on Thursday.

CHAI RVAN WALLI S: But if it were a
Larki nsgram it would sinply be a discussionwiththis
Conmi ttee, maybe hal f an hour with the full Comm ttee,

saying that there are things that we have | earned

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

238

today and we just will share it with our coll eagues,
but it wouldn't be that this would go into a letter
where they would they have to make their own
deci si ons.

MR. ROSEN:. But, typically, Larkinsgrans
were used to go out and to say, you know, it's okay to
release it for public coment. But | have a nore
substantive concern, whichis that this is, | think,
an i nportant problempotentially in some plants, and
that there seens to be no clear resolution date at
| east proposed in the Generic Letter.

DR KRESS: | share that concern, and that
woul d take a Committee letter?

MR. ROSEN. Right.

CHAIl RMAN  WALLI S: It would take a
Conmittee letter? You can't put that in a Larkinsgram
because the whole Conmittee has to --

DR. KRESS: W normally don't put that
substantial of comment --

CHAI RVAN WALLIS: All right, so the whol e
Commi tt ee woul d have to confront the i ssues, and t hey
woul d have to have a presentation?

DR KRESS: | think so.

CHAI RVAN WALLI'S:  And they woul d have to

come up-to-speed. So they would have to have a
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shorter version of what we heard today.

DR. KRESS: Now be aware that any nenbers
that aren't here, at least two of themthat sit over
here are well up on this issue and went through the
BWR part of it, and are quite aware of the problens
and the ramfications. So it's not |ike they need
ext ensi ve educati ng.

CHAl RVAN WALLI'S: Well, | think the staff
al ready knows this Subconmmittee is concerned about
t hi s busi ness of dates, and so on. Do we need to have
the authority of the whole Comm ttee invoked?

MR. SNODDERLY: Graham if | can nmeke a
suggestion, | would like to say that this could be
di scussed at the P&P tonorrow, and in the nmeantine we
ask the staff to prepare a presentation for the ful
Committee and we would get back to them before
Thur sday.

But, as of right now, we would prepare,
have t hemcondense their presentation for an hour and
a half on Thursday from10:30 to 12: 00, with enphasis
on the schedule of the GCeneric Letter, what is
requested, and when they think that would be
anti ci pat ed.

MR. ROSEN.  When they think that would

lead to fixes in the plants that need it?
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MR. SNODDERLY: Right, and whether there

woul d be a final date or not, and also to reflect, |
guess, on page 7, because it seens to be very
contingent upon NElI developing this subsequent
gui dance by Sept enber 2003. Because when you send in
your 90-day letter to say what kind of an eval uati on,
you m ght say, well, I'mgoing to do it in accordance
wi th the net hodol ogy being devel oped by NEI. So if
t hat goes beyond --

MR. ROSEN:. Al nost certainly every pl ant
will do that.

VR.  SNODDERLY: Right, right. So that
seens to be a key.

CHAIl RVAN WALLIS: Well, | havevery little
in there being a nethodol ogy.

MR. SNODDERLY: Right. So that would go
with your concern and Dr. Kress' that this does
appear, and Dr. Rosen, that there isn't this end-all
date or a closeout date.

And then you could decide at the P&P
whet her you want to discuss that --

CHAI RVAN WALLI S: That's why | think that
before we gotothe P&P, | think this Subcommittee has
to deci de what they want and tell the P&P that's what

t hey advise themto do.
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MR. ROSEN: But two nenbers of the P&P are

her e.

CHAl RVAN  WALLI S: But, you see, ny
inclination was to say there's enough here; it's going
to stir up enough stuff that you could send out a
rough direct letter and the Reg. Guide, and there may
be a few details Iike discussed here to be fixed up,
but that can be fixed up when the public cormments cone
back. Send this out, and that's going to start the
bal | rolling.

It's going to put NEI on the spot. It's
going to put sone of the |licensees on the spot, and
it's going to put LANL on the spot to be nore specific
about what they're recommending to the staff. Then
things will happen.

MR, ROSEN: Vell, | think what we're
t al ki ng about is a procedural question, which | think
maybe we coul d get sone help fromthe staff.

CHAl RVAN WALLI'S:  What | was hoping --

MR. ROSEN: Can we put that put that nuch
into the Larkinsgranf

CHAl RVAN  WALLI S: Vell, what 1| was
t hi nki ng, that we sinply have a Larki nsgramsayi ng we
have no objection to these going out for public

comment. They will then go out for public coment.
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That's all we need to say. Everything else will take
its course. It has to. It just follows on from--

MR. ROSEN: Not if we don't say sonething
about the schedul e.

CHAl RVAN WALLIS: W' Il seeit again. It
conmes back from --

MR. ROSEN: No, no, |'msaying, not unl ess
we put a burr under the saddle. | mean, it wll
continue to do what it's been doing, which is noving
ahead |i ke an iceberg.

CHAI RVAN WALLI S: | thought these 90 days
wer e not novi ng ahead at a snail's pace, but naybe |'m
under sone il l usion.

MR, LEI TCH: | have no problem wth
recomendi ng that we send it out for public comment in
its present form | think that it addresses one
refueling outage or no later than whatever it says,
one fuel cycle. 1 think that's a reasonabl e approach
to send it out for public comment that way.

You know, there may be sonme changes in
that as a result of the comments, but | think that's
a reasonabl e approach. | am frustrated that it's
taken this long to get to this point, but that's
behind us now. | nean we can't recoup that tine.

| mean, | think this whole issue is an
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i ssue where striving -- what's the sayi ng? Perfection
is the eneny of good enough. | think we've killed
this thing trying to analyze it. | think we've got
sone plants out there that we know are nmuch nore
susceptible to this than other plants, and we just
ought to get on with it and get those plants fixed.

But we've taken an awful lot of tine with
this, and we can't do anything to recoup that tine at
this point. There nmay be sone | essons |earned from
how Iong this has taken, but what |I'm saying is |
t hi nk nowthe thing to do is, w thout further del ay,
get the Ceneric Letter out for public coments or,
yes, get the thing out for public coments.

CHAI RMAN WALLIS:  And the Reg. Gui de.

MR LEITCH The Reg. Guide, yes.

DR. KRESS: Well, yes, and | agree pretty
much with what you said, but | see it as sonewhat
anal ogous to the control rod drive cracking issue.
Sone plants are al ot nore vul nerabl e than others. So
t hat when the NRC went out with the Generic Letter on
this i ssue, they gave those that were | ess vul nerabl e
nore time, and those that were very vul nerabl e, they
said, hey, you had better get on with it here, and
especially these, these, these.

Now ! think the Generic Letter | see gives
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all plants equal tine to assess their vulnerability
and make a plan and go on. But | think that there's
a mssing ingredient, and that is how vul nerable are
t hey; how urgent does it have to be when they're
vul nerable, and can we give the ones that aren't
vul nerabl e nore tinme?

CHAI RVAN WALLI'S: | don't think it hel ps.
| f they're not vul nerable, they just conme back with a
short answer: W're not vul nerable.

DR KRESS: Yes, well --

CHAI RVAN WALLI S: There's no reason to get
into all the topics.

DR. KRESS: | think there are gradations
of not vul nerabl e.

CHAl RVAN WALLI S: But that's information,
t hough. | think the NRC needs to know how vul nerabl e
t hey are.

DR KRESS: Yes.

CHAIl RVAN WALLI S: They don't knowit until
t hey' ve got these answers.

DR. KRESS:. Yes, once you find sonme that's
very vul nerable, | think you need the answers faster
and you can do sonething better with those. But |
guess |I''mcom ng down on the side of just going ahead

and saying: |ssue these Generic Letters, the drafts,
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and the Reg. Guide, and then let's worry about this
ot her part when the answer is due in on vul nerable.

CHAl RVAN WALLI S: Do we need their
presentation before the full Commttee by the staff?

DR KRESS: No, not if we just wite that
Lar ki nsgram

MR. ROSEN: Well, here's what | would |i ke
to have themtal k about at the full Commttee: Focus
on very basi c phenonenol ogy wi thout getting into too
much of it, and then get into the schedul e and assure
the full Committee, and nme, that this wll nove
forward, given whatever it is you say in the Draft
Ceneric Letter.

Is that all right with the staff?

CHAI RVAN WALLI S: What do the other
menbers of the Subconmittee have to offer for advice?

DR. FORD: Well, | agree with the i ssuance
of the Ceneric Letter for public conment now, and
that's the essence of the Larkinsgram \Were we're
sticking is, dowe put inthis question of the timng?

As you know, | get very inpatient when
things drag on. So, inherently, |'mbehind Steve on
this one. Wether that needs to have a full neeting,
|'mnot at all sure.

VMR ROSEN: Well, it's on the schedul e
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al r eady.

CHAI RVAN WALLI S:  When does t hi s come back
to the ACRS? Doesn't it cone back? Wen does it cone
back? Are you going to bring it back to us after the
public coments and before you issue these things?

MR. ARCHI TZEL: Well, the Generic Letter
woul d not necessarily come back if there weren't
significant public -- certainly, if you want it, it
will conme back. W were planning to conme back when
t he gui dance was eval uat ed by us and we wer e accepti ng
it or had the significant differences in it. So
that's really the next time when |I thought we woul d
cone back, is when the guidance is in place.

CHAI RVAN WALLI S:  You haven't really had
coments on the Cuide.

MR. ARCHI TZEL: We don't have t he gui dance
yet.

MR. DORVAN:  We're expecting to --

CHAl RVAN WALLI S: The Guide, the Reg.
CGui de.

MR. DORMAN:  We're expecting to come back
inJuly to tal k about the public comments on the Reg.
Gui de and how we expect to resolve those. That's to
support the Septenber issuance.

CHAl RVAN WALLI'S: | think that that woul d
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be appropriate for us to ask at that tinme what
happened with the Generic Letter. They sort of go
t oget her, don't they? | think you woul d probably want
to come back with both. So we get another crack at
you, and you know our concern with tineliness.

MR DORMAN:  Uh- hum

CHAI RVAN WALLIS: We've got the najority
of the Comittee.

(Laughter.)

DR. KRESS: Three menbers mssing, |
t hi nk.

CHAl RVAN WALLI S:  Yes.

MR. ROSEN. Five nenbers m ssing, two of
whi ch know of this issue in detail.

CHAI RVAN WALLI'S:  |' m bot hered about the
ACRS witing a letter on what's after all a draft
before we see the evidence. | wanted to stir up these
replies fromindustry, so we can see what's goi ng on,
and then we can cone to themwith advice. At the
nonent it is nore: Send it out, find out nore about
the problem and get on with it. That's what we're
asking for.

MR ROSEN: | could live with that.

CHAl RVAN  WALLI S: So we'll mke a

Subconmittee report? W won't ask the staff to cone
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back to the full Commttee? O do you want the staff
to come back to the full Commttee?

MR. ROSEN: | think the staff should cone
back and t al k about the Generic Draft, Generic Letter,
and the schedule that it requires.

CHAI RVAN WALLI'S: So then we could put it
to our coll eagues, would you |li ke a Larkinsgramor --

MR. ROSEN. O at that point we coul d say
we suggest a Larkinsgram but we're concerned about
the schedule. We want to get on with it.

CHAI RMAN WALLI S: That's okay, too.

DR FORD: Do | understand that the
sticking point is, if it is a Larkinsgram we cannot
put in the question of scheduling, our concern about
schedul i ng?

CHAl RVAN WALLIS: We can't add that in as
a sentence?

DR. FORD: That's what |I' munder st andi ng.

DR KRESS: | think that | evel of comment
could probably go into a Larkinsgram

CHAI RVAN WALLI'S:  Yes, why not? But then
it does have to cone to full Commttee. |If there's
going to be a comment, it probably has to cone before
the full Commttee. But | don't think we need an hour

and a half. You guys can do, put the essence of it
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out in half an hour, and we won't go into the LANL
stuff.

DR. KRESS: John's agreeing that we coul d
do it, because it has to be voted on by the full
Committee, but --

CHAI RVAN WALLIS: So we could put it in a
Larki nsgram saying it wll go out for public
coment - -

DR KRESS: Yes.

CHAl RVAN WALLI S: -- and then say that
t here shoul d be consideration about the schedul e.

DR KRESS: Yes, it'sonly appropriate for
the full Cormmittee tovoteonit if they' ve heard the
details of what our concern is.

CHAl RVAN WALLI S:  Yes.

DR. KRESS: So we'll have to have enough
for that.

MR. ROSEN:. That's why | asked the staff
to tal k about the schedule. It's in the draft --

DR. FORD: | think Tom brought up a good
anal ogy to the VHP situation. The degree of urgency
i s dependent on sone sort of assessment of risk.

MR. ROSEN:. Sure, and we don't know what
that is.

DR. FORD: And we don't know what that is,
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but that, presumably, from what |'m hearing from
LANL's staff com ng out with, is saying that they're
novi ng towards that assessnent of risk.

CHAl RVAN WALLI'S:  Well, maybe it's going
to be conditional, that when they get this information
fromthe first 90 days, then they can decide if there
isn't a need to nove faster on the plants that have
probl ens.

DR, FORD: Yes.

MR. ROSEN: And | think we should take the
conservative position that it is likely, that it is
possible that we will get sone reports that say it's
a problem and that, therefore, it will then be seen
t o have been appropriate to have pushed to get on with
it.

CHAl RVAN WALLI S: W tal ked about the
letter. So we're asking the staff to come before the
full Committee and discuss the letter, just the
letter.

Do we want themto conme and discuss this
Reg. Draft Cuide?

MR ROSEN. | don't want themto.

CHAI RVAN WALLIS:  Well, | think that it
m ght be at |east a couple of mnutes because it is

fairly -- 1 don't think you should go into details,
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but I think you need to point out that there is a
Draft Reg. Cuide, that it does ask for all the
specific things. You m ght just have one slide that
says what are those specific things. It's got to be
t he sources of debris and debris transport, the effect
on -- they could analyze those things, and so on.

MR DORMAN: It gives context to the --

CHAI RVAN WALLI'S:  You coul d sunmmari ze t he
Reg. CGuide in one slide?

MR. DORMAN: Yes, it gives context for
what we're asking for in the CGeneric Letter.

CHAI RVAN WALLI S: Because the two go out
together. Wthout the Reg. CGuide, how can you send
this out?

DR. VEEERAKKODY: | have a question. Wen
we come in front of the full Conmttee to tal k about
the Generic Letter, we probably woul d need at | east a
few nore slides to do the context unless each nenber
who is not here is already famliar with the issue.
| woul d assune that's the case.

CHAl RVAN WALLI'S:  We don't need too nuch
hi story.

DR. WEERAKKODY: Not too ruch, just we'l]l
focus on the letter, but have a few --

CHAl RMVAN  WALLI S: Vell, they're all
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famliar with this to some degree.

DR KRESS: At |east four out of the five
are very famliar with this issue.

CHAl RVAN WALLI'S:  Wwell, there are six of
us here. So there are five nore --

DR. KRESS:. Five m ssing, yes.

CHAI RVAN WALLI'S:  Now NEI wants to cone

agai n?

MR BUTLER To the full Commttee
nmeeting?

CHAl RVAN WALLI S:  Yes.

MR. BUTLER: It won't be ne. 1'll be in
San Diego. |If you need sonebody --

CHAI RVAN WALLI'S: | think if NEl cones,
what | wll be interested in is really, how is

i ndustry going to take this and what's going to be the
effect? Are they going to be able to do it? They
don't knowwhat is init yet. So, okay, so you can't
really conment on somet hi ng you haven't seen, no. So
you don't need to cone back.

MR. SNODDERLY: | think we woul d al so need
sone clarification about future ACRS interactions
because | thought | heard Gary Hol ahan had said this
norni ng that the opportunities for future ACRS revi ew

woul d be when the Generic Letter was final and al so
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when the Reg. Guide, the associated Reg. Cuide, was
final.

So | think we woul d want to know, and t hen
| thought | heard Ralph say that we would not
necessarily see the Ceneric Letter again.

MR,  ARCHI TZEL: Mke, | would clarify
that. You always get to see the -- you nake a choi ce.
The ACRS makes a choice on it. W distill the
comments and provide them because we nmet on the
Generic Letter. \Wen the comments cone in, we can
nmeet again.

The point is, thisissue, you have to neet
on again no matter what. You have to agree on the
i ssue, the generic safety issue, and it could be at
the CGeneric Letter stage.

CHAI RVAN WALLI'S: W have to sign off on
somet hi ng, do we?

MR.  ARCHI TZEL: On the generic safety
i ssue, you have to neet on that, yes.

CHAI RVAN WALLI S: But if there's no change
from this draft, no significant change from these
docunments, | think it could be a very short neeting.

MR. ARCHI TZEL: Exactly.

MR. SNODDERLY: O waive the neeting. W

have to cone back to you, no matter what, to get a
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wai ver in that mneeting.

CHAI RMAN WALLI S: Are you expecting a
stormof comrents back fromindustry or are they just
going to say, "This is fine," we go out and do it?
Have you tested the waters?

MR. ARCHI TZEL: No, | think we'll get the
conments on the |eak-before-break and things |ike
that, but not a storm of comments, no, just the
schedul e comment s.

CHAI RMAN WALLIS:  You haven't asked any
gui dance on the | eak-before-breaks.

MR. ARCHI TZEL: Well, we've al ready got a

letter that the staff considers regarding a

deci sion --

CHAIl RVAN WALLI' S:  You' ve already made a
deci si on.

MR ARCHI TZEL: That's our current
posi tion.

CHAI RVAN WALLI S: It's the end of this
neeting. So | can adjourn? |Is that the appropriate
wor d?

MR. SNODDERLY: | think, Graham yes, and
at the beginning of the neeting we had to rmake two
deci si ons. The first was decide on the need for

presentations by the staff at the February 6th date.
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CHAI RVAN WALLIS: And we decided, yes,

they would do it.

MR. SNODDERLY: And we've decided that
they will present from 10:30 until 12:00.

CHAl RVAN WALLI'S:  About the letter with
this or the sutmmary slide on the Reg. Gui de.

MR.  SNODDERLY: Ckay, and then our
recommendation to the full Conmm ttee woul d be whet her
the Draft Generic Letter and associated Draft Reg.
Qui de can be i ssued for public comrent. Then we woul d
have a Lar ki nsgram

CHAI RVAN WALLI'S:  There may be a further
sent ence about schedules. That's probably the way it
i s headed.

MR, SNODDERLY:  Ckay.

CHAI RVAN WALLI S:  There may be nenbers of
the Cormittee who want to wite a long letter

MR, SNODDERLY: Then | think we can
adj our n.

CHAl RVAN WALLI S: Al right, so we're
ready to adjourn. Any objection?

(No response.)

We' re adj our ned.

(Wher eupon, the foregoi ng matter adj our ned

at 6:12 p.m)
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