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UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ + + + +
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+ + + + +
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AUCGUST 20, 2003
+ + + + +
ROCKVI LLE, MARYLAND
+ + + + +
The subcommittee nmet at the Nuclear
Regul atory Conmission, Two White Flint North,
Room T2B3, 11545 Rockville Pike, at 8:30 a.m,
G aham B. Wallis, Chairman, presiding.
COW TTEE MEMBERS:
GRAHAM B. WALLI S, Chai rman
F. PETER FORD, Menber
THOVAS S. KRESS, Menber
VI CTOR H. RANSOM Menber
STEPHEN L. ROSEN, Menber

JOHN D. SIEBER, Menber
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P-ROGEEDI-NGS
(8:33 a.m)

CHAI RVAN WALLI'S: The neeting will now
cone to order. This is a continuation of the neeting
of the Thermal Hydraulics Phenonena Subcomm ttee of
the Advisory Conmittee on Reactor Safeguards which
began yesterday. So | don't think | need to read the
entire introduction.

| am Graham Wallis, the Chairman of the
subcommi ttee. Subconmittee nenbers in attendance are
TomKress, Victor Ransom Jack Si eber, Peter Ford, and
St eve Rosen

Today we are goi ng to consi der Regul atory
Guide 1.82, Revision 3, entitled "Water Sources for
Long- Term Reci rcul ati on Cooling Fol |l ow ng a Loss- of -
Cool ant Acci dent."

This looks like a topic which is
significant, at least potentially significant, to
safety and poses quite interesting chall enges, both
technically and fromthe regul atory point of view So
we're | ooking forward to your presentation.

| invite Tony Hsia to get us started.

MR. HSI A: Thank you, Chairman Wal lis, and
menbers of the commttee. M nane is Tony Hsia from

t he Engi neering Research Applications Branch in the
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Ofice of Research. Wth ne today on nmy right is
Dr. T.Y. Chang, also in the same branch with me. To
his right is Dr. Bruce Letellier, a consultant from
Los Al anos National Laboratory.

Al'so, | see in the audience we have our
coll eagues from NRR, and this is a pretty extensive
effort. As you have seen reading the background
information in the Reg. Guide, it can be traced back
-- this issue on sunp performance -- traced back to
even the early '80s. And we spent alot of tine, very
extensive effort, in the late '90s until now.

W have worked very closely with our
coll eagues at NRR. This is a coordi nated effort. And
just fromthe outset | would like to state this Reg.
Guide 1.82, Revision 3, is applicable to all plant
designs, current and future. Wth the focus --
because it's related to GSI-191, our focus will be on
PWR desi gns.

So if you can -- if you |ook at page
nunber 2, we have an overview. This basically
encapsul ates what we're going to discuss today --
background. And we'll go over to the reasons for why
we i ssued Rev. 3 and what Reg. CGuides are intended to
be used. And also, I'll summarize the activities

related to Reg. Guide 1.82, Rev. 3 up to date.
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Then, T.Y. will take over and di scuss the
key revisions in this current Reg. Gide and
resol ution of public coments. He will select the
nost signi ficant and nost numer ous public comrents and
how we responded to those for your consideration.

After that, the bulk of the discussion
will be the summary of the Reg. Guide as well as a
di scussi on of the acci dent sequences. And we propose
todoit in a tag-teamapproach. T.Y. will focus on
the Reg. Guide itself and what the Reg. Cuide says,
and Dr. Letellier will get intothe technical details.
And then, T.Y. will wap it up regarding the research
future activities.

Next viewgraph, please.

Just a quick sumary of where we have
been. Back in 1974, Rev. 0 of Reg. CGuide 1.82 was
available, and in that Reg. CGuide we discussed net
positive suction head cal culation based on a very
sinpl e assunption of 50 percent of the screen was
bl ocked to figure out the NPSH perfornmance.

And t hen, USI A-43 was started i n January
of "79. That focused on the contai nment energency
sunp performance. And additional research was
performed until 1985; we have issued a Rev. 1 of the

Reg. @uide, which is a guidance based on the
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resolution of USI A-43, to instead of wusing a
50 percent bl ockage, we're going to say that's not
sufficient. W're going to have 100 percent
bl ockages, npst conservative assunption

Starting in the '80s, or early "'90s |
shoul d say, several nuclear plants started fromthe
Bar seback pl ant i n Sweden, and several domestic plants
-- nostly BWRS -- ran into the sunp -- or | should say
strai ner, suction strainer bl ockage events. And that
really brought a lot of attention to the agency as
well as the industry.

Sone addi tional research was done, and in
May of 1996 issued Rev. 2. In that, the effort was
focused on the revised guidance for the BWRs. And
al so, NRC issued both in 96-03. That's on potenti al
plugging of the suction strainer in BWRs, and
requested |icensees to inplenent nmeasures to ensure
t hat ECCS functions wi Il performas designed fol |l ow ng
a LOCA.

Then, in the late "90s -- well, in the
nmeanti ne, additional research was performed, and we' ve
switched attention nore fromBWRs to the PWRs, to see
how t he PWRs woul d perform In late '90s, | believe
it was '96/'97 tinmefrane, GCSI-191 was issued. That

focused on sunp performance of PWRs.
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And t hat' s where we are today. Basically,
at that stage, the Rev. 2 stage, we are asking the
i ndustry to assume 100 percent bl ockage unl ess they
can justify through test or analysis that they can
have a nore realistic estinmate.

CHAl RVAN  WALLI S: Well, 100 percent
bl ockage, does that nean that the punps just cannot
punp any water?

MR, HSI A Assune that 100 percent
bl ockage of the screens.

CHAI RMVAN WALLIS:  That neans the punps
cannot punp any water?

MR HSIA: No.

CHAI RVAN WALLI S: So we have to assune t he
punps are inoperabl e?

MR.  ARCHI TZEL: That's one of the
recommendations at Rev. 2. This is Ral ph Architzel.
It just nmeans that you' re not having 50 percent -- an
arbitrary 50 percent assunption. |It's a nechanistic
assunption that you had bl ockage and it can be uniform
over the surface. You still get water through. It's
an anal ysis done to say that you --

CHAI RVAN WALLI S:  And you have to show - -
you assune 100 percent bl ockage. That neans that

there is sonething over the whol e surface.
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MR. ARCHI TZEL: A hundred percent coverage

of the surface.

CHAI RVAN WALLIS: In order to figure out
whet her the punps will work or not, you have to know
what that stuff is.

MR ARCHI TZEL: Exactly.

CHAl RVAN WALLI S: And so you haven't
really, withthis assunption, given enough information
to solve the problem

MR. HSI A: Correct. That's why we're
continuing to do research, and that's the nost
conservative way to do it at that tine.

CHAI RVAN WALLIS:  Well, it isn't really
conservative yet, because you haven't said what the
bl ockage consists of. It could be 100 percent of
i nsignificant stuff.

MR HSIA: Could be.

CHAI RMAN WALLI S: So it's not really
conservative yet.

MR HSI A Ckay.

CHAI RVAN WALLI S: Until you say what t hat
stuff is.

MR HSIA: Correct.

CHAl RVAN WALLI S You said it was bl ocked

so nuch that the punps couldn't work. That seens to
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me is a conservative assunption. QO herwi se, it
doesn't say anything. It just says there is sonething
on the screen everywhere, and that doesn't really say
anything until you say what you nean.

DR LETELLIER: | think you'll see in the
research efforts that the debris generation and
transport tests have, in fact, characterized what
types and anounts of naterial mght arrive on --

CHAl RVAN WALLIS: M ght, yes. M ght. But
| read in your report there are 13,000 cubic feet of
fiber in sone of these -- in the air handling
equi pnent, for instance, in the containnment. Now, if
any one percent of that gets on a screen, it blocks it
conpl etely.

DR, LETELLIER: There's the potential for
100 percent coverage with an attendant head | o0ss
associ ated with that bed.

CHAl RVAN WALLI'S: Yes, it's all potential.
It's all "it mght happen.” 1It's not an assunption
that |lets you cal cul ate anything yet.

MR. HSIA: Correct. That's why we at this
poi nt have stuck -- continued to gain know edge.
Ri ght now, at this stage, our thought was the plant
needed to do pl ant-specific anal ysis. Sone pl ants may

not have that kind of issue. It depends on how-- the
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probability of their break and where they assune the
br eak.

So that brings us to where we are today i s
Rev. 3. And we're here today -- hopefully, we'll --
our plan is to have Rev. 3 -- wth your approval
we'll issue the Rev. 3 shortly.

CHAI RVAN WALLIS: GOh. W can stop it?

MR HSIA: Correct. Correct.

CHAl RVAN WALLI S:  Thank you.

MR HSI A Hopefully, that's not the
outconme we're here for. The reason --

CHAl RVAN WALLI'S: It depends on how nuch
bl ockage we want to insert in your process.

MR. HSIA: Correct. And we have to find
ways to justify it.

CHAI RVAN WALLI S: kay. Yes, please.
Pl ease do that.

MR. HSIA: Ckay. The reason for issuing
Rev. 3 is to contribute to the resolution of GSI-191,
t o enhance the bl ockage eval uati on gui dance for PWR
and to provi de gui dance to nake sure we put out there
net hods acceptable to the staff, because, like | said
earlier, Rev. 2 -- we felt that Rev. 2 of Reg. Quide
1. 82 was not conprehensive enough to ensure adequate

eval uati on of PWRs susceptibility.
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| just want to clarify that Reg. Cuides
are not a substitute for regul ations, and conpliance
isnot required. And we will talk alittle bit about
alternative nmethods that -- as a matter of fact,
that's one of the --

CHAI RVAN WALLI S: That's rather funny.
You know, they have this thing that conpliance is not
required. So that's why | couldn't understand about
t his whol e exerci se. Qut goes this Reg. Guide, and it
| ooks like a really serious matter. And it's quite
likely, it seens, that some -- quite afewplants wll
not be able to neet all of these requirements in this
Gui de. So what then happens?

MR. HSIA: Okay. Yes. The Reg. Guide
poi nts out one or several acceptable nmethods in --

CHAI RVAN WALLIS: But it's al so a subpart
of the regulations. So what happens when they can't
do it?

MR. HSIA: |If they cannot do it, or they
choose not to use the nmet hods described in here, they
can conme up with their own nethods. And that's the
time that they have to send it in here. Either way,
they have to send it here for --

MEMBER KRESS: It's in the regulations

that they have to assure that you can do the | onger-
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term cooling and --

MR. HSIA: Yes. | was about to say --

MEMBER KRESS: There's a requirenent
t here.

MR. HSIA® ~-- there are requirenents in
| ong-term cool i ng, 50.46.

MEMBER KRESS: So it's not |ike --

MR. HSIA: That's a regulation that they
have to satisfy. But they don't have to use the
met hod described in --

CHAI RVAN WALLI S: But they have to use
sonme met hod.

MR, HSIA: Yes. Solikel said, when they
chose or they cannot use this Reg. Gui de net hods, they
can conme up with their own through experinents,

t hrough tests, and then we need to eval uate -- assess

t hat .

MEMBER KRESS: They have to satisfy you
guys that --

MR. HSIA: Absolutely.

MEMBER ROSEN:. And then would you cone
talk to us about that, if that wunlikely event

occurred, someone chose to do it their own way?
MR HSIA: | would like to ask one of ny

colleagues at NRR if that's -- that's a regulatory
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issue. If they come in, you are going to issue an
SER. Do you cone in front of ACRS? | don't -- I'm
not sure they cone to you for every plant they cone in
for -- with different nethods.

MEMBER ROSEN: Well, it seens reasonable
tonme that if you're asking for us to agree that this
general nethod should be applicable to everybody --
and we do --

MR HSIA: Right.

MEMBER ROSEN: -- and sonebody else
chooses anot her nethod, you ought to conme in and ask
us whether or not the other nethod is --

MR. HSIA: Well, one scenario could be if
that nethod, when they reviewed the alternative
nmet hods, they will still check based on this nethod to
see if they are conpatible, if they're simlar. And
if they find there are large discrepancies, they
bel i eve they may choose to cone in front of the ACRS.

But if they conclude it's a different
nmethod but it's very simlar, and it's technically
sound, they may not cone in front of ACRS.

MR, ARCHI TZEL: | guess just for going
forward, and a future plant would conme in using this,
we would review it |ike Tony is saying. And you'd

revi ew when the SER cane forward for that plant inthe
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ACRS. Andif an issue arose to that, you' d hear about
it, you know, or you'd see it in the SER

For the exi sting plants, the backfit comes
to play -- and not necessarily all of the positions in
t he Reg. Gui de woul d be i nposed on the plants that are
out there. There are sel ected positions that woul d be
i mposed.

CHAI RVAN WALLI' S:  So you' re sayi ng backfit
comes to play, because at the end of this CGuide it
says, "No backfitting is intended or approved," or
sonet hi ng

MR. ARCHI TZEL: That's right. So as we go
forward, we're not allowed to backfit provisions in
this Reg. Guide w thout going through --

CHAI RMVAN WALLIS: Well, it just seens to
me that --

MR ARCHI TZEL: But we will use it --

CHAI RVAN WALLIS: -- it may well be that
backfitting will have to occur as aresult of studying
this issue.

MR. ARCHI TZEL: But the current planisto
ask if -- for the current plants, ask them for
information. And that's not exactly a backfit. They
have to do an evaluation. Soit's the way the generic

communi cati on process worKks.
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CHAI RVAN WALLIS: It's putting of f today

when they have to do sonmething, it seens to ne.

MEMBER ROSEN: Yes. But it nay not be a
backfit. It may be -- because they have to provide
| ong-term cool i ng.

CHAl RVAN WALLI S:  Yes.

MEMBER ROSEN:  And that's the field upon
whi ch the agency issued a |license.

CHAl RVAN WALLI S:  Yes.

MEMBER ROSEN: And if it's now found that
the long-termcooling is threatened, or not likely,
then it's not a backfit for themto fix it, so that
they restore | ong-term cooling.

MEMBER KRESS: It's a backfit, but they
don't have to do a regul atory anal ysis.

CHAI RVAN WALLIS: It just bothered nme to
state that no backfittingis intended. It may well be

t hat backfit is the right thing to do, so it's --

di sm ssing backfit out of hand is not -- didn't seem
to me appropriate. Perhaps we'll get to that later
on.

MR. HSI A kay.
MEMBER ROSEN: You don't need a cost-
benefit analysis, a 51-09 analysis, to --

CHAI RVAN WALLIS: But if you don't neet
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t he regul ations for long-termcooling --

MR HSI A If you don't neet the
regul ati ons, that becomes a conpliance issue.

CHAl RVAN WALLIS: Right. You nust doit.

MR HSIA: Right.

CHAIl RMVAN WALLIS: Okay. So perhaps we
shoul d go on, then, fromthere.

MR. HSIA: Ckay. Viewgraph 5 is a brief
history. W were here, briefed the subcomittee back
in February '03. As you can see, several of the
actors have changed. | wasn't here at the tine and
neither was T.Y. As a matter of fact, our able staff
menber is now working for -- for you now, ACRS staff.
So, but T.Y. is as conpetent as B.P., so |I'm very
pl eased.

So at that time, we were here, and so was
NRR. They di scussed GSI -191 and the plans for -- they
have issued a bulletin since then, and they are
planning to issue a generic letter early next year.

The draft Reg. Guide at that tine was
call ed DG 1107 -- was issued for public conment from
February to April. And we have -- T.Y. will discuss
t he resol ution of those coments.

CHAI RMAN WALLI S: I'"d like to ask you

about resol ving public comrent. W're goingtoget to
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this in detail. | read the Guide, and | had al nost
all of the same comments that the commenters had, even
t hough you' ve al ready addressed them you say.

So it's a bit of a puzzle. Are public
comments resolved sinmply by you saying, "W've
resolved them"™ or do you have to go back to the
publi c and show that you have answered t he question?
| nean, are you like the politician who gets one
guestion and answers it wth something else, or
answers it with sonethi ng which doesn't really answer
it? Wat's the assurance that this resolutionreally
answers the comments in an effective way?

MR. HSIA: Are you saying, how do we get
back to the coment --

CHAI RVAN WALLI'S:  No. You say you have
resol ved public comrents. | mean, are you the arbiter
of whether or not you have answered the coments
effectively?

MR HSIA: In away, yes, we are. W are
doi ng the best we can to say, "This is how we plan --
how we propose to resolve the comments.” That's why
we' re here today.

CHAI RVAN WALLI S: Okay. Check on whet her
or not you have done this right. I[t's your own

pr of essi onal --
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MR. HSI A: Correct.

CHAI RMVANWALLI S: -- integrity and val ues,
and so on, or maybe the ACRS.

MR. HSIA: Exactly. That's why we're here
today as well as this is a public nmeting. If any
public here wants to say, "Hey, you didn't answer ny
guestion” or "I don't agree" --

CHAl RVAN WALLI'S: Okay. That's so they
coul d cone back.

MR HSI A:  Yes.

CHAI RVAN WALLI S:  Ckay.

MR HSI A:  Yes.

MEMBER KRESS: That's the way you al ways
didit.

MR, HSIA: Yes, correct.

MR. BANERJEE: May | just make a comment
here, M. Chairman. As | understand, the process is
when a rule is proposed or a Reg. CGuide is proposed,
you send out for public comrents. Wen the conments
are received, the staff menbers anal yze t he comrents.
And t hen, when you finalize any docunent, it goes back
out again with your detail ed anal ysis of each coment
and the response that the staff is proposing.

And if there is any serious problemthen,

t hen the public conmes back, and either in the formof
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a petition or in the form of a letter to the
Conmi ssion -- so then the -- the process is very
clearly marked, and it's a cycle.

So the way | understand right now, the
staff is comng in front of the subcommttee here to
tell their planto resolve the public comment. |[|f you
have any serious doubts or anything, then the staff
wi |l go back and then nmake corrections before they go
out for their final product.

Isn't that correct, Tony?

MR. HSIA: That is correct. And you can
see fromthe fourth bullet on this viewgraph we're
here today, and we are -- to nake sure we're not --
because we say this is not a backfit. That's why CRGR
has -- we'll have a neeting with themlater on this
nont h.

And as you can see, we are com ng back;
you have anot her shot at us. | don't nmean literally,
but --

(Laughter.)

CHAI RVAN WALLI'S:  You want a letter to --
it seens to ne you want a letter in Septenber.

MR HSIA After Septenber 11th, yes.

CHAl RVAN WALLI S: That's where i f we have

still comments, or we think you haven't --
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MR. HSI A: Yes.

CHAI RVAN WALLI S:  -- the conments, we say
so, and then you have anot her shot at resol ving them
right?

MR. HSIA: Correct. W' Il make another
attenpt, | would say.

CHAI RVAN WALLI S: But you're going to
i ssue a 903 anyway?

MR HSI A W would like to. But
obviously, if there's issues we cannot resolve, that's
not goi ng to happen.

CHAl RVAN WALLI S:  Ckay.

MR. HSIA: And that ends ny part of the
presentation. | would like to turn it over to T.Y.

DR. CHANG M nane is T.Y. Chang, Ofice
of Research.

Thi s slide shows that once the ngjority of
the revisions are nade, it's made i n the PWR secti ons,
because this is the intention of issuing this Reg.
Gui de. However, we tried to make sure that the PWR
sections and t he BWR sections are consi stent wi th each
ot her whenever it's appropriate.

Another thing is Reg. Guide 1.1 has been
subsunmed into this current version. So only for sone

ol der plants they have to refer back to this Reg.
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Guide 1.1. For future plants, they refer to Reg.
Gui de 1.82 now for the NPSH issue.

Next slide, please.

This is a sunmary of the public comments
we received. W received 89 coments from seven
conmenters -- four utilities, Westinghouse, NEI, and
one i ndi vi dual .

And the | ast bullet, in descendi ng order,
are frequencies of conments raised. W have -- the
first one we received 13 coments, and t he second one
ei ght conments, and so forth. W are going to go each
one now.

Next slide, please. Yes?

MEMBER KRESS: Just a general thought. It
seens to nme every tine we review sone of these draft
Reg. @uides and rules, and you guys go out for
comments and then get them back, 99 percent of the
comrent s cone from industry -- utilities,
Westi nghouse, NEI. Once in a while we get one from
t he Uni on of Concerned Scientists, and sonetinmes an
i ndi vi dual

But is that an appropriate -- you know,
all we'redoingistalkingtothe utilities, it seens
i ke. How do you distribute? Do you just put in the

Federal Register Notice and then --
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DR. CHANG Yes, it's announced in the

Federal Register Notice. Anyone can send in their

comrent s.
MEMBER KRESS: Anybody can that wants to.
DR CHANG Right.
MEMBER KRESS: This individual, is that a
public citizen, or didit -- or do they belong to sone

organi zati on?

DR CHANG | think he's a consultant.

MEMBER KRESS: Consul tant.

DR, CHANG Yes.

MEMBER KRESS: |t al ways bothers me that
we don't seem to get real public input to these
t hi ngs. W seem to always be -- hear from the
i ndustry only.

MEMBER ROSEN:  People don't vote either.

MEMBER KRESS: Yes, that's true

MEMBER SI EBER: Wl |, people don't get a
subscription to the Federal Register. You know, you
get about this nmuch stuff, two feet high, every day,
because there's a | ot of agencies, a lot of stuff in
t here.

MEMBER KRESS: | just wondered if there
was a better way to do it, but | can't think of one.

CHAIl RVAN WALLI'S: Wwell, | would -- yes, |
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woul d think not so much the public, but sort of a
t echni cal savvy community.

MEMBER KRESS: Yes.

CHAI RMVAN WALLIS: So if sonebody who is
not part of the system of regulation and |icensing,
and all of that, were to read this, would it seem
believable? Trying to get some view which isn't --
doesn't have a notive, profit notive or something.
Are we the only people like that?

MEMBER KRESS: | don't know.

MEMBER RANSOM Wll, the Union of
Concerned Sci entists, usual ly they have a notive, too.

MEMBER KRESS: No. They have an agenda.
Sonetines you can believe them sonetines you can't.

DR. CHANG Ckay. Let me go on.

CHAI RVAN WALLIS: Well, we've nade this
comrent many tinmes. | think it is a weakness in the
system These coments always conme back from
interested parties trying to do sonething for their
own benefit.

DR. CHANG | think that's human nature
right?

Next slide. This --

CHAI RVAN WALLI S: | don't know what

benefit |I'mgetting out of being here.
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(Laughter.)

MEMBER KRESS: What was the comment -- are
you going to go over these comrents later?

CHAl RVAN WALLI S:  Yes.

MEMBER KRESS: (kay.

CHAl RVAN WALLI S: Let's go on.

DR. CHANG The next one is about
conformance i ssue for current plans. W' ve got 13 of
t hem

CHAI RVAN WALLI S: | think this is an
i mportant issue.

DR. CHANG Yes. For instance, the first
comment is howReg. Guide will be used for the current
plans. W nentioned that there is no intention for
backfitting for the current plans. It's only used as
sinmply for the evaluation of the | ong-termcooling of
t he ECCS.

CHAI RVAN VALLI S: No, |I'mnot sure you can
use the Reg. @uide for evaluation nethodol ogies,
because ny i npression is the Reg. Gui de says, "CGo and
do this. Go and do that. Go and see" --

DR CHANG \Well, we have --

CHAI RVAN WALLI S: It doesn't say anyt hi ng
about the existence of a nmethodol ogy for doing it.

DR. CHANG W have staff positions there,
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too. Okay? Not only acceptabl e nethods.

CHAI RVAN WALLIS: It all seens so vague.
It says, "Go and calculate the debris transport.”
It's not clear that anybody knows howto cal cul ate t he
debris transport.

DR. CHANG Well, this is not the
intention of the Reg. Guide. W have not tried to be
prescriptive that people have to follow those steps.

CHAI RVAN WALLI S: Do you see the problem
| have? You're evaluating nmethodol ogies which
probably don't exist.

MR HSI A [f I may junmp in. Bruce,
pl ease. Welcone. Go ahead, Bruce.

DR. LETELLI ER well, first of all, |
don't think the Reg. Guide can be applied wthout a
know edge of the historical research base that goes
along with it. And there has been an attenpt to
docunment the supporting references. And one
suggestion has been that we add citations in the
appropriate sections, so that it's not difficult to
reconstruct that history for a first-time user.

MEMBER KRESS: That would seem to be
hel pful to the reader.

DR. CHANG Yes. | think that that's the

i ntent of the second part of my presentationistotry
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to describe our staff positions in the Reg. Gui de and
the so-called acceptable nethods. And then, Bruce
will go into specific ways of how to apply those
nmet hods in real cases.

So | think that wll address your
question. Just be patient with us.

CHAIl RVAN WALLIS: Well, | don't think it
hel ps at all. |If you read the Guide, you just pick up
at randoma section, all insulation, blah, blah, blah,
bl ah, bl ah, bl ah, bl ah, you know, great |ist of stuff,
shoul d be considered the debris source. Moddels or
experiments shoul d be used to predict the size of the
postul ated debri s.

DR. CHANG That's one of the acceptable
net hods. They can choose to be conservative, to
assune the worst --

CHAl RVAN WALLI'S:  But all postulationis
an enornous amount of stuff.

MEMBER KRESS: Vell, they give sone
gui dance in the Los Al anpbs report on howto deal with
t hat .

MR HSIA: Chairman Wallis?

MEMBER KRESS: | think if you reference
the Los Al anbps nethodology in there, it mght help.

MR, HSIA: Chairman Wallis, this is Tony
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Hsi a from Research.

CHAl RVAN WALLI S:  Yes.

MR. HSI A: This Reg. Guide is not neant to
be a manual for anybody who wants to assess their
pl ant vul nerability regarding debris inpact on ECCS
performance. It is, indeed, a guide. Inthere later
on | hope you will see that we -- |ike you just read,
we have gui dance here saying, "You shall dothis. You

should do that. W recommend that."

And many, many of those, if not all, have
been docunmented based -- as a result of previous
research and nunerous reports, NUREGreports. | just

want to nention two very significant ones. One is a
know edge- based report. |'msure you all have a copy.
Anot her one is an ol der report, NUREG CR-6244. Both
of those have been peer reviewed, and so this is
not hing new, really, to the industry or anybody.

CHAI RVAN WALLIS: Well, see, the problem
is | don't know how you got this -- this know edge
base. But | read it, and it's so qualitative.

MR HSIA: |I'msorry?

CHAl RMVAN WALLI'S: It describes things, and
it describes things you ought to consider. It doesn't
say how to do it. It says, "Here's this event in

Bar seback. This is what happened. Here's this thing
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in Hyse, Dumphrey, Cktor," or so and so," all these
t hi ngs. It describes it. It doesn't give the
inmpression that there's any way to predict what
happened.

MR HSI A That part, you're correct.
That is early in that report. Later on --

CHAI RVAN WALLI S: What good is it for
predi cting anything?

MR HSIA: Later on there are sections
into different -- each phase of the accident
sequences. There are nethods described, a test that
was done, and what you can | earn fromthose tests, as
wel | as the anal yses that was done, what you can do
with those anal yses/ nmethods. And that's what we're
hoping -- that Bruce will get into that detail as we
go al ong.

CHAl RVAN WALLI S: Okay. So we'll get into
that detail |ater.

MR. HSIA: Right. The point I want to
stress right nowis both of those reports | nentioned
earlier have been peer reviewed, and di scussions we
have had --

CHAl RVAN WALLI'S:  Your process nust be
sonmething |ike the public comment process, too.

MR HSI A Wll, public comments --
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anybody i n the public, peer review, our fieldindustry
experts, or a professional engi neer that has expertise
in this area. There are technical people who took
time to really review all of the reports.

And al so, we have had several workshops.
We have had discussions with the public, with the
interested parties. So many of those nmethods,
experinments, anal yses, have been di scussed before. So
| just want to say this is not brand-newto the people
who are interested in doing this.

CHAl RVAN WALLI'S: | just think when you
have a peer reviewyou have to have sone sort of -- be
clear what it is they' re review ng, for what purpose.
And a peer review that says, "This is an interesting
docunment”™ is one thing. A peer review which says,
"This docunent really explains how to meke
cal cul ati ons for somet hingw th sone ki nd of accuracy"
is areally different kind of peer review

DR. LETELLIER: | think you' re expecting
to see predictive phenonenol ogy nodels that sinply
don't exi st.

CHAI RVAN WALLIS: That's right. Well, in
order to do what you want done in the Reg. Quide,
have to have those.

DR. LETELLIER: | think the objective of
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the Reg. Guide is to nmake a conservative, yet
realistic, approxi mati on of the various stages of the
acci dent sequence.

CHAI RVAN WALLI S: Okay. Maybe you'll nake

that case. | want to let you get on to it.
DR LETELLIER: | hope so.
CHAl RMAN WALLI S: Yes. ['"m sorry to

interrupt you, but you were talking about this
conf or mance issue.

DR. CHANG Right, the first bullet. And
t hen, the second comment on the conformance issue is
some current plans have different designs as conpared
to the ones we nention in the Guide. For instance,
the nultiple --

CHAl RVAN WALLI S: Do any of them have
floors that slope away fromthe screens? That seens
a strange requirenent.

DR. CHANG Yes. | don't know whet her --
are there --

DR. LETELLIER Not to ny know edge. 1In
fact, there are very -- perhaps one or two at t he nost
t hat actual | y have desi gned dr ai nage systens toreturn
water to the screen.

CHAI RMVAN WALLI'S: I n any shower stall or

anything, thedrainis at the bottomof the sl ope, not
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on the top of the hill. It seens a very strange
statement in there. So they certainly have different
desi gns as conpared to the RGpositionin ternms of the
sl ope of the fl oor.

DR. CHANG Yes. W tried to say that --

MR. ARCHI TZEL: But there are some that
have that, and -- but the normal sunp would be the
| owest point. The accident sunps, there's quite a few
t hat do have the --

CHAI RVAN WALLI S:  They do.

MR ARCHI TZEL: -- slight rise.

CHAI RVAN WALLI S:  Ckay.

MR ARCHI TZEL: Certainly, a lot wth
cur bs.

CHAIl RMAN WALLIS: Ckay. So they do.

MEMBER ROSEN: This is not an accident,
then. The curbs are there for a reason

CHAI RVAN WALLI'S:  This neans that when
there are spills of water it goes on the floor and is
not drai ned because the highest point is --

MR. ARCHI TZEL: No, there's a normal sunp
t hat woul d be the | owest point inthe drain, different
sunps.

CHAI RVAN WALLIS: Ch, okay. Thank you.

That's good. That hel ps.
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MEMBER KRESS: Multiple sunps don't seem

like they're any different to ne than one sunp. It's
just like a bigger one sunp. |Is that --

DR. CHANG Well, you have two i ndependent
sunps in different locations. | think usually --

MEMBER KRESS: Yes, but there's a conmon
cause failure, and that's the debris goes to both of
them 1t's like just having one sunp that's alittle
bi gger than this one.

VEMBER S| EBER: If your containment is
conmpartnental i zed --

DR CHANG Right.

MEMBER Sl EBER: -- then you have a
different debris field for one --

DR. CHANG That's far away from each

ot her.

MEMBER SI EBER.  -- than you have fromthe
ot her.

MEMBER ROSEN:.  You have a | onger transport
there for the one -- distance to one sunp than the

ot her, and that may be inportant.

MEMBER KRESS: | can see that being
i mportant.

DR. CHANG But our intentionis that this
Guide is not just for current plans. |It's for future
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plans as well. So we just pointed out those
possibilities for the consideration if future plants
are bei ng desi gned.

The third coment is the Reg. Cuide
appears to favor a particul ar configuration of screen
because of the cartoons we have in the Reg. CGuide. W
tried to clarify, to change the caption, saying that
t hose are conceptual features -- toindicate that they
are conceptual in nature.

CHAI RVAN WALLI'S: So this Reg. Guide wi ||
be used in the first response here, the eval uati on of
current | i censees, met hodol ogi es, | ong-term
recirculation cooling, and this wll be, then,
acconmpanyi ng sone NRR effort to nmake sure that the
pl ants actually have those capabilities.

DR. CHANG Ch, yes. Oh, yes.

Ral ph, do you want to tal k about the NRR
continuing programon this issue?

MR. ARCHI TZEL: Yes. W were here before
at the sane tinme you were. W currently plan -- | ast
time we were here we had a Ceneric Letter in front of
you, and you said, "Put it out quickly.” W ended up
splitting that after we nmet with you into a bulletin
with the interim actions and a Ceneric Letter to

fol |l ow
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The Generic Letter wil | require
eval uations and request information to showthat they
can neet this determnistically. But before -- or
what they're going to do that to is not this Reg.
GQuide. It's going to be -- at the present plan, we
plan on |ooking at industry evaluation guidelines,
detailed guidelines, in terns of how you do these
evaluations. So that there's nore of a --

CHAl RVAN WALLI S: But that isn't avail able
yet, is it?

MR. ARCHI TZEL: It's not avail able yet.
The | ast plan fromNEl we heard was Septenber of this
year, and that may not nake that date.

W woul d eval uate that and wite an SER,
and that guidelines it. W're |ooking towards the
m ddl e of next year to conplete our evaluation of
t hose gui del i nes.

CHAl RVAN WALLI'S:  Well, | guess fromthe
publ i c point of view, the issueis howlongit's going
to take to resol ve what's been a | ong-standi ng safety
i ssue of inpossible inmportance.

MR. ARCHI TZEL: NEI approved guidelines
are a while off yet. But this would be the yardstick
we woul d use to eval uate those guidelines. This Reg.

@Quide is used as the eval uation of --
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CHAI RVAN WALLI S: Ckay. So it's a

yardstick. So it better be -- better have units on
it, right?

MEMBER FORD: Since you don't have a
predictive nmethodology -- | nean, for instance, you
cannot predict why Barseback or Gundremm ngen, these
ot her stations which have seen punp bl ockage occur,
that a whole |ist of various variables -- nmesh size,
debris sources, etcetera, where you have no way of
gquantifying whether that particular |ineup or
paranmeters will give you a real -- give you a probl em
down t he sunp.

So followng on from the previous
guestion, what is your criteria for success or
conmpliance by the utility to this Reg. Guide? This
Reg. Guide just lists a whole | ot of, "Hey, |ook out
for the slope of the floor, mesh size," etcetera,
etcetera. You're just listing all of the vari abl es,
but you're not giving any criteria as to the well,
whi ch are the nost inportant ones.

What defines conpliancetothe Reg. Cuide?
Do you understand what |'m saying? There's no
qgquanti fication.

DR LETELLIER Well, let me attenpt to

clarify. First of all, the units, the calibration of
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t he yardstick, are based on NPSH margin. That is the
ultimate condition of conpliance -- whether or not a
given | icensee can acconmpdate a certain fraction of
debris transport and still provide |ong-termcooling
as defined by --

MEMBER FORD: But there is no algorithm
relating NPSH to all of these other variables.

DR. LETELLIER: Well, when we say that
there are no predictive nodels, in large part we're
referring to the transport step. Now, we do have test
data that describes debris generation. W have test
data that describe head | oss when the debris arrives
on the screen. And those are predictive; they're
based on enpirical correlations and on sonme sem -
enpirical theory.

So t he vari ous pi eces have been quantifi ed
to the level of detail that was possible with the
resources that we've been given in the past fewyears.
The |ack of predictive capability comes in in the
variability of input paraneters.

W're not certain exactly what the
conditions of a given accident will be, and we're --
we don't have a capability to predict the transport
fate of an assunmed particle of debris.

MEMBER FORD: That's right.
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DR. LETELLIER. And so, therefore, we're

using the test data to nake conservative engi neering
j udgnents about the connections between each step of
transport.

MEMBER FORD: | guess |'mputting nyself
inthe shoes of the utility, and saying, "OCkay. |'ve
got to nmeet a certain NPSH quantitative criteria."
But | have no idea what -- the things |I should be
controlling. And |'ve got this great big list of
t hings, and if you | ook at your report, the Los Al anos
report, there's a huge nunber of interrelations which
no one -- no one -- understands or can predict.

DR, LETELLIER  well, | --

MEMBER FORD: So is there going to be a
big EPRI programto put a -- to qualify this, so they
can react proactively to this problenf

DR LETELLIER: 1'd prefer to respond to
a specific question regarding lack of predictive
capability, and that way we could show you the
supporting evidence that would help you nmake
j udgnent s.

MEMBER FORD: Ckay.

DR. LETELLIER: But, in general, let ne
say that the guidance is intended to denonstrate

acceptable nethods that range all the way from
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100 percent damage, 100 percent transport, 100 percent
bl ockage, all the way down to phenonenol ogy-based
engi neering judgnents about what fractions would
actually participate in each step of the process.

O course, the nore detail that you have
to take credit for, then the nore responsibility you
have t o basel i ne your judgnents on data, testing, and
eval uati on prograns.

In fact, when t he conment was nmade by Dr.
Wallis about 100 percent inventory being overly
conservative, in fact, that was the resolution path
taken by the BWRs. As a matter of practicality, they
had enough space to redesign their strainers to
accommodat e that anount of naterial.

CHAl RVAN WALLIS: Well, it couldn't be all
the material in the air handling units.

DR. LETELLI ER They designed their
strainers to accommodate all of the insulation,
t hermal insulation, in containnent.

CHAI RVAN WALLI' S: Wel |, 13,000 cubic feet?
That's this roomfull. 1 don't know, maybe nore t han
this roomfull. Yes, nore than this room full. |
can't believeit, that you' re going to put all of that
on your strainer.

DR. LETELLIER You'rereferringtofilter
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nmedia in the air handling units and --

CHAI RVAN WALLI S: I[t's in your -- this
technical basis. | just -- it just struck ne.

DR LETELLIER Well, keep in mnd --

CHAl RVAN WALLI'S: | don't know what this
is, and why it's inthe air handling units. But it's
in your report that it's there.

DR. LETELLI ER. Keep in m nd that when you
consi der debris generation, you have to exam ne the
potential source |ocations. And then you assess the
targets that m ght be inpacted by the damage, so --

CHAI RVAN WALLI S: | have no i dea where t he

air handler units arerelative to where the LOCA m ght

be or why --

DR LETELLIER: And it may vary --

CHAI RVAN WALLIS: -- the stuff m ght fal
out in a steam environment or not. But that's

somet hing that presumably is going to be cal cul ated
usi ng your nethods.

DR LETELLI ER The |l ocations nay vary

wi del y.

CHAl RVAN WALLI S:  Yes.

DR LETELLIER In fact, andit -- | think
it's listed there for conpleteness sake. If a
particular licensee knows that their air handling
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units are vulnerable to inpingenent, then that
represents a potential debris source that they haveto
accommuodat e.

CHAI RVAN WALLIS: | wonder if they have
any clue about whether they're vulnerable to a
shockwave.

DR LETELLIER By inference of proximty,
and based on the test data for danmage zones for
different types of debris ranging from bare fibrous
insulation all the way to encased stainless steel
jackets, | think that the industry does have a good
i mpressi on of what the danmage zones are.

Now, that's not to say that the database
is entirely inclusive. W were able to test the
predom nant nmaterials, the predom nant insulation
types. But there are certainly others.

CHAI RVAN WALLIS: Well, that's what's --
| do see you have these -- you have -- | know you have
some good tests on certain kinds of insulation on
pi pes. But this air handler unit, where is it? |'m
sorry to keep on this, but because this is a huge
nunber in your report -- 15,000 cubic feet.

Now, is this in sheets of |oose stuff in
some kind of -- like in ny donmestic heating system

hot air systen? It's a very, very flinsy filter.
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DR LETELLIER: But in general --

CHAl RVAN WALLI' S:  The slightest thing can
break that up

DR LETELLI ER: That's true. But in
general --

CHAI RMVAN WALLI S: Is that what they're
i ke?

DR LETELLIER  Yes.

CHAl RVAN WALLI S: Then, why are they
consi dered?

DR. LETELLIER: But in keeping with your
anal ogy of a home furnace system you know that those
materials, those fiberglass panels, are encased in
mechani cal equi pment. They are shielded, in a sense,
by the sheet netal.

CHAl RVAN WALLI'S:  well, | don't know how
they are in the plant.

DR LETELLIER In fact, that's true in
the plants as well.

CHAl RMAN WALLIS: So that the utility has
to | ook very carefully at all of those things, like
say the air handling units, and say, "Cee whiz, ny
filters are not very well protected. 1'd better do
somet hi ng about it," or sonething?

DR. LETELLIER: That's true. Utimately,
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the --

CHAl RVAN  WALLI S: Do all of these
assessnents and --

DR LETELLIER: -- judgnent falls onthem
But keep in mnd --

CHAI RVAN WALLI S: Eventual |y, maybe if
they don't doit, some NRCinspector will wal k around,
if they have a wal karound in site contai nment, and
say, "CGee whiz, | can see a lot of loose filter
material up in that air filter. This | ooks Ilike
sonething that m ght give a problemw th sunp bl ock
i ssue at" --

DR. LETELLIER: Well, the guidance al so
serves the purpose of audits for the regional
i nspectors. And so the Reg. Guide provides
consi stency between the NRC approach and the
i ndustry's perspective as well.

Keep in mnd that the assessnment of a
given vulnerability may be as sinple as proximty.
This is outside the danage zone. Therefore --

CHAI RVAN WALLI S: W' re going to nove on.

DR. CHANG Yes.

CHAl RVAN WALLI'S:  But you're putting an
awful ot of reliance here on the ability of each one

of these licensees to nake a proper assessnent of all
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t he sources of debris and what will happen to it.

MEMBER ROSEN: That's correct. \Wen we
get the guidance from NEl --

CHAl RVAN WALLI'S: Right. W have to get
sone gui dance. W haven't got it yet.

MEMBER ROSEN. No, we haven't got it.

CHAl RVAN WALLIS: W have noideaif it's
going to be adequate.

MEMBER ROSEN: Well, we will presune that
they will do a good job as they do on many things and
be proud of it and tell us about it.

| would observe it's 9:15. That's the
cl ose of the discussion on the corments, and | don't
think we're quite there.

DR CHANG Ckay. The next issue about
overpressure -- in the Reg. Guide, we nentioned that
for the ECCS and contai nnent heat renoval systens,
they should be designed such that the punps have
avail abl e sufficient to the NPSH.

Assum ng no overpressure from -- as
conpared to that -- before the LOCA -- this is a
conservative assunption -- the comrent isthat thisis
not consistent with the licensing basis for certain
subat nospheri c contai nnent plants, because in those

pl ants they have vacuum under the normal operation
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condi ti on.

Qur response is that the original position
stays with change -- with some nodifications. The
nodification is that we said for subatnospheric
contai nnents, this guidance should apply after the
i njection phase has termnated. Prior to term nation
of the injection phase, the analysis should include
conservative predictions of t he cont ai nnent
subat nospheri c pressure and sunp wat er tenperature as
a function of tinme.

MEMBER KRESS: Way should you give
subat nospheric containnents this advantage but not
give it to the other plants? Why shouldn't an
ordinary | arge dry PAR be abl e to t ake t he cont ai nnent
pressure prior -- after injection also? If it's good
for one plant, shouldn't it be good for the other?

DR. CHANG Well, | thinkit's consistent.
W are trying to be on the conservative side.

MEMBER  KRESS: Yes, you' ve been
consi stent. The subat nospheric plants have been
given --

DR. CHANG  For subatnospheric plants --

MEMBER KRESS: -- an allowance for
over pressure.

DR. CHANG Prior to the switchover, they
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have to assune conservative predictions for pressure
and water tenperature as a function of tine.

MEMBER KRESS: Yes. But it seens to ne
like if you're going to let the subatnospheric
containnents do that, you ought to let other
contai nnent types do it al so.

DR, LETELLI ER To be honest, |'m not
certai n what additional benefit that really adds. |If
you | ook at the words that -- we're tal ki ng about the
swi tchover to recirculation, between injection and
recircul ation. And after the injection phase has
t erm nat ed, t he gui dance defaults back to the pressure
t hat existed before the --

DR. CHANG They still have to conply to
t he pre-LOCA condition.

DR LETELLI ER: In effect, T.Y. was
correct that our -- the staff position has not
changed, that we're defaulting back to the Reg. Cuide
1.1 position, that in order to accommpdate a variety
of acci dent scenarios, including!loss of contai nnent,
it's always conservative to assune the pressure that
occurred before the LOCA event.

DR. CHANG Ckay. The next one, the next
slide, please, is on the screen nesh size. 1In the

original Reg. Guide sent out for public coment, we
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have a sentence saying that a site should be smaller
than the mnimum restrictions found in the systens
downstreamof the sunp, and then | ater the ECCS or the
react or cool ant system conponents.

The coment is that this may |l ead to very
hi gh head |l oss for -- in current screens, if you use
such a small mesh. And also, it may nmake the screen
areas too large to be practical.

The second comment on the mesh size is
someone suggested that the long thin debris slivers
may pass axi al ly through t he sunp screen, and may t hen
reorient and clog the flow restrictions downstream
such that punp seals -- such as punp seals and
barriers inthose | ocations. This shall be considered
-- this is the coment.

Qur response to the first one is that we
nodi fied the Reg. GQuide to say that the size of the
screen punp openi ng shoul d be determ ned consi dering
the flowrestrictions of systens. W don't say it has
to be smaller.

And then, the mesh sizeis -- if the nesh
size is inpractical to be fine enough to filter out
particles of debris that may cause damage to the
downstream equipnent, then it is expected that

nodi fication woul d be made to t he ECCS punps, or they
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can purchase a punp that can handle those snall
particl es.

And on the second comment we --

CHAI RVAN WALLI'S: There is a punp that
will do this that's easily accessible and --

DR. CHANG Ral ph, do you have any
i nformati on on that?

DR. LETELLIER W don't have specific
vendor information, but we are aware of punps that are
desi gned to handl e high debris |oadings. W're not
certain that they're qualified for nucl ear
appl i cati ons.

The point is, in the response to this
conmment, isthat thefilter screens have a performance
criteria. They are there for a purpose -- to protect
downstreamequi pment. And the vulnerabilities of the
downstream equi prent should be used to define the
per f ormance st andar ds.

MR ARCHI TZEL: But | guess to go to a
specific exanple, in the Davis-Besse case, the |ow
pressure safety injection punps were capable of
punpi ng the fluid that got through the screens. And
the high pressure safety injection punp wasn't
eval uated, soit is somewhat punp and vendor specific.

They did have to nodify the high pressure safety

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

49

i njection punps for this issue.

CHAI RVAN  WALLI S: But one of the
conmmenters said that, if these fibers got through
they would tangle up on things |ike spaces in fuel.

DR. CHANG Yes, that's the second
conment .

CHAI RVAN WALLI S:  They'd be tangling up,
and they didn't have to be bigger than the opening in
order to start tangling up on these. The spaces
t hensel ves are sort of filter or screen. So did you
respond to that?

DR. CHANG Yes. | think that's related
to the second comment, as | nentioned -- that the | ast
slivers of fiber may pass through the nesh opening
axially and get clogged up later on in those snal
areas |like punp seals or bearings.

So we agree with the comment, and we
nodi fied the Reg. GQuide to say that people have to
consi der those conditions if they have that in their
pl ant s.

CHAI RVAN WALLI S: Well, you just said
consi derati on shoul d be given to the buil dup of debris
at downstream | ocati ons.

DR LETELLI ER: There is currently a

research effort in place --
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CHAl RVAN WALLI S:  Very vague.

DR LETELLI ER; -- for the next fiscal

year to | ook at screen penetration.

CHAI RVAN  WALLI S: Wll, there's no
criterion for anything. | nmean, suppose you say,
"Yes, 1'mgoing to have ny spacers on sone of these

fuel el enents festooned with fiber," sowhat? | nean,
t here's nothing here that says how you deci de whet her
or not it's okay.

DR. CHANG Well, in this case, we just
bring this to the attention of people there. This is
a possibility.

CHAl RVAN WALLI'S:  Well, this whole thing
is so vague, you' ve got to consider all of these
things. Are we waiting for some gui dance?

MEMBER ROSEN: Yes, the gui dance fromNEl .

CHAI RVAN WALLI S: s that what we're
wai ting for?

MEMBER ROSEN: | think that's the key
docunent .

MR. ARCHI TZEL: 1'd like to point out that
NEI gui dance deals with the GSI-191 issue. It doesn't
deal at all with the downstream bl ockage effects. No
one -- they're not working on that, so this issue,

which is, say, blockage in the fuel channels, is not
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part of that effort.

MEMBER ROSEN: Wiy not? | nean, isn't
that -- the Reg. Guide nowclearly says "nodified to
make that comment.”

MR, ARCHI TZEL: But |I'm not saying the
Reg. Guide does. |I'mjust saying it's not part of
their current effort.

MEMBER ROSEN: Ckay. So now that we've
had that comment fromthe public, and the staff has
| ooked at it and put it -- nodified the Reg. Cuide,
now it seens to ne incunbent on NEI to deal wth
what's now going to be in the Reg. Guide. Am |
correct?

MR. LEHNING This is John Lehning. I
guess it's not i ncunbent on NEI to deal with what's in
the Reg. Guide, but it would be incunbent for each
licensee to deal with --

MEMBER ROSEN: Right. Well, yes. Andthe
| i censees have del egated that to NElI rather than cone
up with 59 or 69 different solutions, which is
logical. So nowit seens to nme, | nean, you know, we
have a coherent system W have public coment, you
respond, you change the Reg. Guide. The utilities now
have to deal with what's in the Reg. Gui de or cone up

with alternatives. They don't have to choose to cone
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up with alternatives.

And they hired NEI to come up with a
common net hod they can use. They set up a task force
to work with NEI and to nake sure that the guidance
comes out the way they think is reasonable and
responds to the Reg. Cuide appropriately. But, |
mean, |'m stunned to think that NEI wouldn't now
change the Reg. GQuide to deal with this coment,
because the Reg. Guide -- change the gui dance to deal
with this comrent, because the Reg. Guide is going to
have it in it.

We have an NEI representative here. He
coul d address that. Wuld you choose to do that?

MR, BUTLER: | don't know what you'd |ike
me to say. | nean --

MEMBER Sl EBER: You need to use the
m cr ophone.

MR. BUTLER John Butler at NEl. Qur
initial effort did not focus on the downstream
ef fects. Part of the difficulty with addressing
downstreameffects, it's very desi gn-specific, vendor-
specific, part-specific. Al we could do without an
extensive research effort would be to provide sone
gui dance that probably would not go into a | ot nore

detail than the current Reg. Gui de point, things that
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plants would need to | ook at to ensure that they've
accommodat ed in sone fashion

But t he anal yses necessary to denonstrate
t hat their systemcan accommopdate materi al s that pass
t hrough the screens is very punp-specific, design-
speci fic.

MEMBER FORD: Could | ask a question?
It's nore of a procedural and which | don't
understand. This Reg. Guide, this NRC Reg. Cuide,
gives a lot of qualitative requirenents -- assess
this, consider that.

Now, do | understand fromthe conversation
t hat has just gone on that now NEI is going to issue
a guidance to their utilities as to howthey're going
to respond to NRC s request for assessnent? So NEI is
going to give the quantitative answer?

MEMBER ROSEN: Yes, that's ny
under st andi ng.

MEMBER FORD: Is that true?

MEMBER ROSEN: Rat her than each utility
doing it thensel ves, they' ve cone together in a task
force, an NEI task force, which has been charged wi th
the responsibility of com ng up with a set of gui dance
for that -- for each utility to use --

VEMBER FORD: Wll, it wuld close the
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circle, then.

MEMBER ROSEN: -- to close the circle.

MEMBER FORD: Howwi | | NRC approve, if you
like, the NEI's quantification of these requirenments?

MEMBER ROSEN: | expect, but I wll let
t hemanswer for thensel ves, | expect that they'll read
it and wite an SER sayi ng that's an accept abl e way of
neeting the Reg. Guide. |Is that correct?

MR, ARCHI TZEL: Well, it won't be meeting
the Reg. Guide. It'Il be an accept abl e nmet hodol ogy to
address this eval uation that woul d be addressed inthe
Generic Letter. But it would be an SER

MEMBER FORD: And howlongw Il it taketo
come up with these quantitative guidance to your
menber s?

MR. BUTLER:. We're still working toward an
end of Septenber schedul e.

MEMBER FORD: Gosh. |If you read this Los
Al anps thing here, I'mnot an expert in this area, but
you' re not | ooking at athree-nonth research effort to
quantify the interactions between all of these
variables to neet their qualitative requirenents.

Am | being dunmb here? Am | m ssing
somnet hi ng?

MR. BUTLER  No, sir. Let ne point out
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what Bruce pointed out earlier, that you have a choi ce
in assum ng a very conservative assunption or taking
a nore phenonenol ogi cal approach to -- that requires
alittle bit nore investigation and detail.

VWhat we're attenmpting to do with the
gui dance i s provide each utility with options in each
phase of the event, as to which nethod they choose to
use. If they can accommpbdate a very conservative
approach in terns of the answer that that gives, that

is the sinplest and nbst direct way to get an answer.

In other instances, they will need to
provide -- go with a nore phenonenol ogi cal approach,
still probably using sone conservative assunptions.

MEMBER FORD:  Ckay.

MR. BUTLER: Because thereis not alot of
det ai | ed phenonenol ogi cal research avail abl e t hat t hey
can use. And there's a large variability in the
designs that it would be very difficult to do that on
a generic basis.

So the level of detail that they use in
their analysis, the | evel of conservatismthey use in
their analysis, will be up to each individual plant to
neet their needs.

MEMBER FORD: Ckay. Thank you.

MR,  HSI A This is Tony Hsia from
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Research. | would like to add that the advantage of
an issue this -- with such a long history was that
i ndustry has done quite a bit al ready, because we --
t hat was evident to ne when we attended t he workshop
back in July in Baltinore.

Their plans were to perform anal yses to
eval uate the debris generation. Their licensee wll
performanal yses and attenpt to figure out a washdown
and transport -- washdown from -- you know, wth
contai ner spray of the debris and transport debris.

And | was inpressed to see there was one
pl ant who actual |y had a very extensi ve pl ant wal kdown
and docunented why each room has possible debris.
That's the -- later on you will see, when we get into
detail, that's -- as it turned out, the NRC and the
i ndustry has evolved to really look at this whole
t hi ng, and back up a step and say you' ve got to figure
out debris generation, you' ve got to figure out howto
nove that debris, whatever you have, from your
| ocati on down -- washed down to the sunp. And this
transport in the sunp, then eventually the possible
bl ockage of screen and suction strainers.

Sothat's the direction everybody i s goi ng
to. And | hope when we get into the detail, you'll be

able to see it better.
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And 1'd also note that Bruce is correct
when he said there is no nethod, he really -- |
bel i eve he really nmeant to say there is no integrated
predictive method. |In other words, you don't have a
code -- let me just put a nanme out there like a
revised RELAP that can include all the debris and
predi ct where they're going to go, and wi th what ki nd
of force they're going to strike each object. W
don't have that tool.

So the best we can do is right now, using
codes |i ke RELAP, |ike MELCOR, at different phases of
t he acci dent, and then incorporate that with the test,
t he know edge we have gai ned fromexperinments on how
-- what ki nd of debris, what size, what kind of debris
we' || have, and conbine that with the plant-specific
configuration. Wththat all put together, that's the
best we can predict today.

So what he neant is there's no i ntegrated
sinple tool that can give it a solution just by
punching in the nunbers.

DR. CHANG  Ckay. Next slide, please.

The next concern is on the |eak before
break for the resource. The comment is that
Section C.1.3.2 requires application of |arge breaks

in essentially all locations in the reactor cool ant
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system for regeneration.

This is consistent with 10 CFR 50. 46.
This is for the cal cul ati on of ECCS capability, |ong-
term capability. You have to postulate the nost
severe postulated LOCAs. But in our case, for the
sake of the generation of the worst debris, we used
t he sane approach as 50.46. In other words, they have
to consider the nost severe postul ated LOCAs.

The comment is that this is not consistent
with the | eak before break position of GOC 4. CQur
response is there is no change after Reg. Guide. The
staff position was docunented in a letter to the
Westi nghouse Owmners Group in 2000. The position is
that LBB is not applicable to LOCA-generated debris.

However, the staff acknow edges that we
have recei ved an NElI request to consider alternatives
to a double-ended guillotine break for debris
generation. For instance, they postul ated nmaybe we
can use the fraction nmechanics to predict a certain
size of break instead of the doubl e-ended guillotine
br eak.

This is something in between the two
extrenes. One is the doubl e-ended guillotine break;
the other one is the | eak before break. So it's sort

of a conprom se suggestion.
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And this is a policy issue which may
result in changes to break size used for debris
generati on. So after we reviewed -- finished
reviewng this alternate, what is the status on that
now, Ral ph?

MR. ARCHI TZEL: The | ast was NEI was goi ng
to provi de sone suppl emental material totheir earlier
application. And once we get that, we planto gowth
an ANSI policy paper up to the Conm ssion.

DR. CHANG  kay.

MEMBER KRESS: Let me ask a technical
question, perhaps to M. Letellier. How do you
pronounce your |ast nanme?

DR LETELLIER: Letellier.

MEMBER KRESS: Ch, you pronounce the R

DR LETELLIER It's been Anericani zed.

MEMBER KRESS: |s the quantity, size, and
transportability of debris in the general I|ocale of
the break a strong function of the break size, pipe
si ze?

DR. LETELLIER  The volume of debris is
definitely a strong function of the pipe and size.
And the correlations are -- have that as a key
paraneter -- the pipe dianeter.

MEMBER KRESS: Ckay.
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DR LETELLI ER The anmpunt of debris

generated is also a strong function of the damage
pressure for the given debris type. As | nentioned,
bare insulation to jacketed material to reflected
nmetallic. Al of those respond differently.

MEMBER KRESS: COkay. That bears on how |
t hi nk about this large break LOCA and |eak before
break issue.

CHAI RVAN WALLI'S: | think it's inportant
in big LOCA -- a big LOCA is a really big debris
sour ce.

MEMBER KRESS: Yes. But it has a very | ow
probability.

CHAI RVAN  WALLI S: That's where the
argunment is about the | eak before break.

DR. CHANG Al right. The next slide,
pl ease.

The next comment is on the partially
subnmerged screens, and it's a failure criteria. 1In
the original Reg. Guide sent out for public comrent,
we have a statenent that credit should only be given
to the portion of the sunp screen that is expected to
be subnerged at the begi nning of recircul ation.

Al'l owance should be provided for

circumstances in which the level of subnmergence
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changes substantially followi ng the beginning of
recirculation. This is the conment on our statenent.

The exanple cited is it's like using an
i ce condenser containnent, that continually the ice
nmelts and you increase the water level. So if you
specify that they have to stick with the water | evel
at the begi nning of the switchover, then this is not
consi dered there.

The staff position has been nodified in
the Reg. Guide to say that for partially subnerged
sunps credit should only be given to the portion of
t he sunp screen that is expected to be subnmerged as a
function of time. So we added this as a function of
time. It's not at the switch of -- switchover tine.

Punp failure should be assuned when the
head | oss across the sunp screen is better than half
of the subnerged screen height, or the NPSH margin.
This addresses Dr. Ford's question about there is no
failure criteria there. This is the bottomline.

kay. And originally we have I think --
in the revised version, we have one-hal f of the pool
hei ght. Now we change it to the subnmerged height.
It's because in sonme designs they have a curb there.
A curb effectively is a block of the screen, so you

have to count the height w thout the curb.
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Next slide, please.

MEMBER KRESS: That wording is a little
strange to me. You're saying that you should assune
t he punp fails when the head | oss across the screenis
greater than one-half of the head | oss you woul d get
to exceed the net positive suction head origin, or
what? | don't -- |I'mnot --

DR CHANG Now which --

VEMBER KRESS: I"m | ooking at the |ast
sentence of your response. It'sjust -- I'mtryingto
read it and see what it actually says.

DR. LETELLI ER: Those are two separate
criteria. One is the standard NPSH consi derati on of
cavitation at the punp inlet, at the inpeller
| ocation. You can't violate that margin.

The other criteria is actually a
consi deration of passing of volunetric flow through
the debris bed. The only driving force available is
the static head of the water that's sitting in the
pool. That's the only way to supply water to the sunp
wel | .

VMEMBER ROSEN: It would just be a dam
that's hol ding back all --

DR, LETELLIER That's right.

MEMBER ROSEN: -- the water.
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DR LETELLIER It's a dam essentially.

And on average, your static head is about one-half the
pool depth mnus the curbing. And so there are
actually two separate failure conditions, and | woul d
propose we add the words "whichever is less,"” the
m ni mum of - -

MEMBER KRESS: | just think that sentence
needs to --

DR. CHANG Yes, whichever is |ess.
That's the intention

CHAI RVAN WALLI S:  Actually, they work in
conbi nation that -- that you get sonme drop-in head
across the screen, and then you have to worry about
NPSH from that | ower head. So the two really act
together, don't they? They're not independent.

DR, LETELLIER: It's actually the m nimum
of the two. Wi chever is lower wll be vyour
t hr eshol d.

CHAI RVAN WALLI S:  You have to add the two
together. Anyway, you'll sort it out.

DR. CHANG Yes. Next slide, please.

The next coment i s onthe one-eighththin
bed value. | think we are going to go into the thin
bed | ater on, but the comment is that there seens to

be no supporting technical basis to have the nunber
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one-eighth of an inch there in the Cuide.

And we made it clear that there is sone
technical basis in this new --

CHAI RVAN WALLI S: So it's not a magic
nunber. It hasn't really any basis except that it
worked for certain physics for certain kinds of
material. Nothing magi c about an ei ghth of an inch.

DR LETELLIER: It is based on test data.

CHAIl RVAN WALLIS: No. | nean, it's --

DR LETELLIER: A bed that's thinner than
that will fail.

CHAl RVAN WALLI S: It depends on the screen
and the kind of debris and all sorts of things. But
anyway, we'll get to that later.

DR. CHANG  Next slide, please.

The next one i s on the adequat e protection
after sunp on --

CHAI RMVAN WALLI S: Thi s one i s an easy one,
|t hink.

DR. CHANG This is an easy one, | hope.

CHAI RVAN WALLI'S: W can pass over this
one, unless anyone has a question about it.

DR. CHANG  The next one? Want to skip
this one?

CHAlI RMAN WALLI'S: Well, | had a conrment on
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this.

DR. CHANG OCh, you have a conment.

CHAI RMAN WALLI S: In reading the Los
Al anpos basis -- know edge basis, it seened to ne that

CFD is shown to qualitatively sinulate sone of these
things. But it wasn't really an anal ytical tool yet.

DR. LETELLI ER Again, the use of CFD
codes is to provide engineering information about
wat er vel ocities and what the transport pads woul d be.
CFD is not sufficient for predicting debris behavior
in water. Those nodels don't exist, and it was not
the intent to devel op that -- those nodels.

CHAIl RVAN WALLI' S: Wel I, it says anal yti cal
-- it's an acceptabl e anal yti cal approach to predict
debris transport. And you're saying it can't do it,
SO --

DR. LETELLIER: Well, we should clarify
that to say when used in conbination with test data.

CHAI RVAN WALLI S:  Ah, okay. Well, good.
Thank you.

Yes. This earthquake one is probably
okay, too.

And then we go to slide 17, size of the
ZO . Presumably, Los Al anps has ways to estimte the

ZO that answer this public comment on page --
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slide 17.

DR. CHANG Well, our positionis that the
ZA shoul d be consi stent with the risk-specific danage
pressure. |In other words, it should extend until the
jet pressure decreases below the experinentally
determ ned damage pressure appropriate for each
specific debris source. Sothisis howit is decided
-- the size of the zA.

DR LETELLIER:  Specifically, to answer
the question directly, to do the zone of influence
correlation scale with operating or design pressure,
the answer is no. The test data don't exist in a
conmpr ehensi ve fashion. What does exi st are zones of
i nfl uence as a functi on of danage pressure for the BWR
tests that were performed as part of the BWR
resol ution.

There were |limted two-phase bl owdown
tests conducted as part of this exercise, but not in
a conprehensive fashion. What we've done is to
account for the difference in the thermal hydraulic
condi ti ons and conpensate for the di fference i n energy
by reduci ng the danage pressures. Were for a steam
jet, bare, unprotected fiberglass mght fail at a
damage of 10 psi, we now suggest using a damage

pressure of 6 psi.
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CHAI RVAN WALLIS: This is a stagnation

pressure or what?

DR LETELLIER That's right.

CHAI RVAN WALLI S:  Ckay.

DR. CHANG Ckay. Last slide on the
publ i c conment is sonme sanpl es of other conments. One
is on the definitions of NPSH. The one we had in the
Reg. Cuide before probably isn't too clear, so we
guoted the definitionfromthe ANSI docunent. Soit's
word by word. It's quoted there.

And the second comment is about the
chem cal reactions in the pool.

CHAI RVAN WALLI S: | have a comment on
that. | mean, all you're considering is the chem cal
reactions producing precipitate. But on page 120 of
the knowl edge base docunment, it speaks about
interaction of high pH water with zinc and al um num
surfaces produci ng hydrogen. And then, |ater on, on
page 131 or 131, it tal ks about the generation of
hydrogen from hi gh pH water.

Now, |'ve made this point before. \Wen
you have bubbl es produced on these particles, then you
get flotation of the particles. So there are chem cal
reactions occurringinthe pool. There's a continuous

bubbling and flotation, rather like the notorious

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

68

t anks at Hanf ord.

And this is going to change the
floatability of the debris. And this doesn't seemto
be considered at all. | mean, |'ve made this point
three or four tinmes in the past, and no one has ever
put it into any Reg. Guide or --

MEMBER ROSEN: Isn't it a conservati smnot
to consider that? | nean, if the particles --

CHAl RMVAN WALLI'S: No. Because you have
your heavy particle down at the bottom They throwit
away, because it settl ed.

MEMBER ROSEN. R ght.

CHAI RVAN WALLI S: But if it now reacts
with gas and nakes bubbles, it floats up and gets
transported.

MEMBER ROSEN: Ri ght . But it never
settles down | ow enough to go into the punp.

CHAI RVAN WALLI S: It does, because the
bubbles fall off essentially. It rises to the
surface, the bubbles rel ease, andit falls down agai n,
and goes through a cycle of progressing along and
flotation --

MEMBER ROSEN: Well, ultimately, it comes
-- it's renoved. The bubble is separated fromit.

CHAl RVAN WALLIS:  Yes, right.
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VEMBER ROSEN: But it hits the surface,

t he bubbl e separates, and it falls down again. This
goes on as long as the chem cal reactions go on. You
can do it in your kitchen and --

DR. LETELLI ER: Two comments. Nunber one,
" mnot sure that the Reg. Guide focuses exclusively
on precipitation. | think the words are accurate here
that it requires consideration of debris generated by
chem cal reactions.

CHAI RVAN WALLI S: But it al so tal ks about
-- denonstrates that suspendedindefinitely or to sink
very slowy should be considered to reach the sunp
screen. It seens to ne that stuff whichisliableto
have bubbles onit and to go through this dance coul d
be considered to be suspended indefinitely.

MEMBER KRESS: | can't believe you're
goi ng to produce enough gas in this tenperature and
condition that it's going to be a significant issue.

CHAI RVAN WALLIS: Show us the --

DR. LETELLIER: That's nmy second comment
is I'mnot sure that the scenario that you portrayed
is actually realistic.

MEMBER KRESS: Yes. You --

DR LETELLIER: Keep in mnd that the gas

generation occurs on exposed netal surfaces. There

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

70

are not a lot of exposed --

CHAI RVAN WALLI S: Fl akes of al um num
pai nt .

MEMBER KRESS: Yes. But they don't react
-- they're in the water, and this is -- this water
tenmperature is --

CHAI RVAN WALLIS: It saysit's got NaCHin
it, and all kinds of stuff. It's high pHaccordingto
the Los Al anos.

MEMBER KRESS: It's supposed to be high pH
to control the iodine problem

CHAl RVAN WALLI'S:  That's right.

DR. LETELLIER  The inorganic zinc m ght
be a credible debris source where that should be
exam ned.

CHAl RVAN WALLIS: Well, | don't know. |
just assuned that if it's-- if it is acontributor to
t he hydrogen source term there nust be quite a bit of
gas, because there are other contributors. | nean
it's not negligible. It doesn't take nuch gas to
float a particle. Gas has no density at all relative
to the water. So, anyway, this should be there
sonewhere it seenms to ne.

DR. LETELLI ER | think the focus of

hydr ogen gener ati on has been on hydrogen defl agrati on
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within containnent where your exposed netallic
surfaces are i npi nged by sprays, and t he bul k of t hose
netal s are not subnerged in the pool.

CHAl RVAN WALLI S: Well, they're zinc
al um num pai nts, right?

DR LETELLIER  That's true.

CHAI RMVAN WALLIS: So they are part of the
debris. So | would really appreciate -- and there's
alum num foil in -- crunpled up in this insulation
whi ch gets transported, and all that, and it's not
somet hi ng you can just dism ss.

The other thing that there was a conment
about that | didn't see on to very well was this
busi ness of transient debris. |t has been raised by
this commttee, too, that plastic sheeting, duct tape,
and stuff, which happens to be there for nmaintenance
pur poses or sonething, or soneone left it there, is
sinmply di sm ssed as bei ng not sonething you consi der
because of risk. Sonmehowit's considered inthe risk
anal ysi s. It's not considered as relevant to the
screen bl ockage problem Wy is that?

DR, LETELLIER No. 1In fact, it has been
consi dered and excluded based on transportability.
Under circulation --

CHAI RVAN WALLI S:  That's not the argunent
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used by the staff indismssingit, indismssingthe
public comment. Maybe there's a physical reason for
dismssingit. But they say it's all taken care of by
risk, so -- which seens to nme very strange.

| have to find it now. Anyway, we can
find it. The transient debris public coment.

MR CARUSO |'mconfused. You said that
the sheet material is not transportable?

DR LETELLI ER: Not during recirculation,
flows typical of recirculation phase.

MR. CARUSO On page 2-1 of the know edge
base, it says, "Transportable sheet-like materials,
nunerous m scell aneous, relatively transportable
materials were found that could essentially behave
like a solid sheet of material when they're on a
strai ner screen.” Plastic cloth, duct tape, oil
cloth, all this -- 1 don't understand. Are you saying
that this is not transportable?

DR LETELLIER | hate to m nce words.
But if you read the recommendation, it says if they
are present on the screen, they are of concern

MR. CARUSC Wiy are they listed under
"transportabl e,” then? There's anot her cat egory which
is relatively non-transportabl e.

DR. LETELLI ER: There are debris types
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that should be considered. And based on your
assessment of the fill-up phase, it woul d be possible
to transport that material to the sump, if, for
exanpl e, the sunp represented a very |arge recessed
vol ume conpared to any ot her locationinthe facility.

Then, the flows would be preferentially
directed towards the screen at a hi gh enough velocity
to transport those materials.

MR,  CARUSC This is a pretty sinple
guestion, though. You said that they are not
transportabl e, but you ve got a docunment here which
says -- which has two categories -- transportable
sheet-1ike materials and rel ati vely non-transportabl e
materials. And non-transportable is hamers, bolts,
nuts, stuff that I woul d expect i s non-transportable.

But then you have a category that's call ed
specifically transportable, and it includes all the
stuff that Dr. Wallis is concerned about. Is it
transportable, or is it not transportabl e?

DR LETELLIER: 1t depends onthe velocity
regi me that you're considering.

CHAIl RVAN WALLIS:  Well, | guess |I'm not
concerned about it. It's NEI that's concerned about
it, because their public conmment says the guidance

does not address transi ent debris sources. Personnel
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performwork wi thin contai nment, so on and so on

And then, the resolution is dismssal of
transient debris sources would be based on risk
aspects whi ch have not been otherw se included in the
Guide. So they are being dism ssed on the basis of
risk.

DR LETELLIER  Well, again, | think we
shoul d | ook at the word --

CHAl RVAN WALLI S:  Physi cal |l y.

DR LETELLI ER: \What you read neans that
if you choose to dism ss these debris, you nmust have
a risk argunent to go along with it. | don't think
that it inplies that those debris have been di sm ssed
with the --

CHAI RVAN WALLIS: Well, does it say that?
Does the Guide say that? It just says "disagree."
The CGui de doesn't seemto address the question at al
of transient debris sources.

DR. LETELLIER  Whi ch question nunber is
that, by the way?

CHAl RMAN  WALLI S: It's NEl comment
nunber 3.

DR CHANG | believe in the record we
addr ess those t hi ngs shoul d be consi dered as to debris

-- let ne find it.
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CHAI RVAN WALLI S: Well, it's sonething

that we're going to need to | ook at and resolve. |
don't think we can spend the tine on it now

DR CHANG I'Il try to find it later.

CHAI RVAN  WALLI S: I really would
appreciate it, sone analysis of the hydrogen
generation. Even if it's a very small amount, as ny
col | eague says here, then it has to be a very snall
anount. It's not going to be able to lift up sone of
t hese fragments of zinc and al um num pai nt.

DR. CHANG On this chem cal reaction
i ssue, the comment is that thereis no -- there seens
to be no publication out there that NRC published
reports of study or cited avail able references. Qur
answer is that we acknow edge there are no NRC
publ i shed references pertinent tothis issue that can
be cited in the Reg. Cuide.

CHAI RVAN WALLI S:  So what |' ml ooki ng for
is a nore thorough statenent of, what are these
chem cal reactions in the pool? Oher than just
debri s-generated, what is their effect on the debris?
Not just new debris generated by them

| f we have tine, Bruce has sone slides on
the chemcal testing, the initial results we have

obtained. So we can go themin alittle bit.
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CHAl RMAN WALLIS: |If we have time at the

end. | think we're going to run over tine anyway, but
we -- we probably -- we kind of thought we m ght
anyway. It's an inportant issue, and we don't have

enough tine. But we don't have to have a very |ong
di scussion at the end probably, so | expect we can
adj ourn before | unch.

MR. CARUSO. Before you go to the next
conment, can | ask a -- this is a naive question about
zone of influence. It looks |like you only consider
doubl e- ended breaks. You don't consider split breaks.
Has anyone | ooked at split breaks at all, zone of
i nfluence for split breaks?

DR. LETELLI ER: There are correlations
avai |l abl e based on the length or the extent of the
pressure contour nornalized by the orifice diameter.
And that would be an appropriate set of data and
information to useif you chose to postul ate a coni cal
break, like froma fish-nouth orifice.

And, infact, the NEl is faced wi th maki ng
t hat choi ce when t hey propose a postul ated break si ze
based on fracture nechanics. |In fact, they have a
one-si ded jet, and not opposi ng coni cal jets that | ead
to a sphere.

MR. CARUSO So they just idealize the
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fish-mouth, the split break, into a hole of a certain
si ze.

DR LETELLIER: Yes. Now, keep in mnd
that the generalization of a --

MR. CARUSO  You can do a round hole of a
particul ar si ze.

DR LETELLIER That's what | nean.

MR. CARUSO And they don't take into
account the geometric effect of a long break as
opposed to a round break.

DR. LETELLIER | believe that's correct.
Keepinmndthey' retrying to establish a conproni se
bet ween t he | eak before break, which is essentially a
zer o danmage zone, no appreci abl e pressure rel ease al
the way up to the doubl e-ended guillotine. And so
they're | ooking for a m ddl e ground.

Now, one ot her point of clarification, the
spherical zone is an assunption for convenience,
because we don't have predictive nodels for jet
defl ecti ons and recoll ections.

MR, CARUSO. | was just curious.

DR. CHANG And also, in the workshop in
July, | heard that if they consider using the fracture
nmechani cs and considered like it's a hol e on the pipe

and stuff |ike double-ended guillotine break, then
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t hey use t he hem spheri cal zone -- use a hem spheri cal
zone.

MR. CARUSO  kay.

MEMBER KRESS: You're taking the jet cone
and finding the pressure that woul d cause damage to a
particul ar kind of debris out to a certain distance,
and that has a volune. And then, ny understanding is
you're going to make the sane volune in a sphere
around the pie?

DR LETELLIER That's correct.

MEMBER KRESS: That really seens strange
to ne. | think -- | could go fromno -- lots of
debris to no debris with that, because you're
shrinking the distance of an influence when you do
t hat .

And it seens to nme like a nore
conservati ve approach woul d t ake t hat di stance of the
jet influence and draw a sphere at the end of that
around the thing, which is a nuch bigger volune. And
that really strikes ne as a hokey thing, and it's --

CHAl RVAN WALLI'S: But it's the basis of
t he whol e nodel of generation of debris.

MEMBER KRESS: Yes. And |I'm really
surprised that we got this one through

DR, LETELLI ER: Keep in mnd that the
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spherical approximation for a large break LOCA
generates a sphere that's over -- between 30 and 40
percent of the contai nment volune. So even under our
current --

(Laughter.)

MEMBER KRESS: That's a |ot.

DR, LETELLIER It is. Soif you did what
you propose and take the maxi numradius --

MEMBER ROSEN: It woul d be everything.

DR, LETELLIER  -- you would al ways --

MEMBER KRESS: Yes. Well, | could see
t hat woul d be an issue.

MR. CARUSC | nean, | have a very cl ever
garden hose that allows ne to dial in different
destruction jets. Ckay?

(Laughter.)

And | can get very different destructive
events, dependi ng on how-- what setting |'ve got it.
Ei ther, you know, a good, solid stream-- it even has
this wde flat setting that you can use. And if
you're an insect, it matters, you know, whether --

(Laughter.)

-- 1 have it ained very carefully, or
whether |'ve got it set on w de destruction.

MR, HSI A That's why our resident
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i nspector makes sure they don't have a garden hose
i ke yours in the contai nment.

(Laughter.)

CHAI RVAN WALLIS: No. But the pipe may
have a slit or a hole or -- just |ike his garden hose.

MR. CARUSO That's why | asked the
questi on. But we don't consider that. W j ust
consi der one round hole, and we vary the size.

CHAI RVAN WALLI S:  Ral ph?

MR ARCHI TZEL: | just want to nake one
comment on chem cal before you nove on. | did want to
rai se an issue -- it was rai sed at the workshop -- and

that is basically that there's a certain amount of --
if you do get a chance to hear it, you may want to
listen to it. But the industry was concerned about
not noving forward until there's nore know edge in
this area, because they don't know howto address the
i ssue.

So there is a question about timng and
resol uti on of the whol e i ssue associ ated wi th chemi ca
precipitation. So you may not need to get into it
today, but I'mjust pointing out that the industry is
concerned and we had indications that until there's
nore known there's nothing being done to fix this

pr obl em
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CHAI RMAN  WALLI S: And it's not just

precipitation. It's --

MEMBER ROSEN: Wl |, theinplicationisif
we can find sonething that we don't know somet hing
about, we can del ay doi ng anything forever.

MEMBER FORD: Do we know if industry is
novi ng forward? You say that industry isn't noving
forward, or they want --

MR. ARCHI TZEL: Well, we have a neeting
comng up; we're going totalk to themabout it. But
the fact is that even our O fice of Research isn't
t aki ng what' s been done any further, so that you can't
t ake what's been done and transl ate that at t he nonment
i nt o howyou do, you know, these conpli cated anal yses,
how you factor the precipitation in.

MEMBER ROSEN: Let me just be a little
nore clear, Ralph. This one ACRS nenber is not
confortable with the idea that all we need to do is
find soneone who can ask a question that no one knows

an answer to about this, and then we won't have to do

anything until that questionis answered. |'msinply
not -- that is not an acceptable way to work on this
probl em

VEMBER FORD: | didn't quite hear your

answer to ny question, which relates to what Steve is
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saying. |s EPRI being proactive on this, and trying
to fill in some of the gaps that -- the quantity of
gaps in our know edge?

MR. ARCHI TZEL: This is a new issue. |
think we've got a neeting scheduled with NEI in
Septenber, early Septenber, to try and see --

MEMBER FORD: Well, this is --

MR.  ARCHI TZEL: -- wll they do some
research, if we don't, because you needtotie the end
of this together. They may be. | think they will be.
' mnot sure they're not.

MEMBER FORD: Do they not feel as though
it's a high priority iten? This has been going on a
long time now They don't see that as a high priority
itenf?

MR. ARCHI TZEL: This particul ar issue --
chem cal precipitation -- is a new tw st, sonething
t hat people didn't know about.

MEMBER FORD:  Ckay.

MR.  ARCHI TZEL: So they're just being
presented with this nowas well. 1t wasn't out there
bef ore.

CHAl RVAN WALLI S: Pl ease present themw th
the whole question of all the effects of chemni cal

reaction, not just precipitation.
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MR HSIA: Tony Hsia from Research. W

have been undertaki ng research on chem cal reaction
and effective chemcal reaction on debris. T. Y.
was - -

CHAI RVAN WALLIS: Well, let ne ask you --
when you have this borated cool er, and you pour in the
sodi um hydr oxi de - -

DR. LETELLI ER Sodi um hydroxide is
present in --

CHAl RVAN WALLI S: -- it makes sodium
borate, or sonething like that? Wat do you make?
You must meke something |i ke sodiumborate? What is
t hat ?

DR. LETELLI ER Sodi um hydroxide is
present in the reactor coolant as a pH buffer,
essentially.

CHAl RVAN WALLI S: Wl |, 1" msurprised that
you're going to go to a high pHin the pool. It's
j ust because of the iodins, or additional NaOH nust be
poured in presumably.

MEMBER ROSEN. There is during --

CHAI RVAN WALLI' S: To get the high pH-- in
ot her words, you have a | ow pH fromthe boron

DR LETELLIER  Yes.

MEMBER ROSEN: There's also |ithium
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DR LETELLIER  That's right. And the

[ithiumis --

CHAI RVAN WALLI'S: And all of these things
interact in sone way in the pool and nake thi ngs whi ch
do things, make it slinmy or gooey or sonething. Al
of this affects the quality of the precipitate of the
stuff which is going to get on the screen.

DR LETELLIER  That's correct. And we
are | ooking at that, and we woul d be happy to share
sone of --

MR. HSIA: If you could indulge us to go
t hrough the presentation, at the end Bruce had sonme
updated i nformation he would like to share with you.

CHAI RVAN WALLI S:  Ckay.

MR, HSI A: And | fully agree with Dr.
Rosen. | think at this stage we need to nove forward
with the best know edge we can, instead of sitting
until we solve every single issue, although they
important. That's not the right approach from--

CHAIl RVAN WALLI S: Well, you canresolveit
by being very conservative, | think.

MR HSIA: Correct.

CHAI RVAN WALLI S: But that m ght have sone
real inplications for many pl ants.

MR. HSI A: Correct. Correct.
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MEMBER ROSEN: W already have real

implications for many plants. W have a question on
whet her or not we are going to succeed in long-term
cooling. That's a significant issue.

CHAI RVAN WALLI S: VWich is the |ast
comment. Maybe we can nove on to the ACRS conment
peri od.

DR CHANG Yes. ACRS, in their letter
after the | ast February neeti ng, ACRS asked a questi on
that -- because of the susceptibility of sunp to
debris bl ockage, ot her alternative sol uti ons shoul d be
| ooked into to ensure |ong-term cooling. And the
staff was asked to invite the public comments on this

issue, and we didn't get any comment fromthe public

on this.
MEMBER ROSEN:  The si | ence was ast oundi ng.
CHAI RMAN WALLI S: And actually, it's
C1l2 It'snot C1.1.4. It'sC1.2--inny copy of

t he Qui de anyway.

DR CHANG C. 1.1.4 is about the active
sunp screen system So we added that to indicate --

CHAI RVAN WALLI'S: This isn't in response
to our coments. C 1.2 is in response to --

DR CHANG C1.1.2 --

CHAI RVAN WALLI S: Thi s was supposed to be
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a serious comment, and we think thisis a problem It
just may not be resolved by analysis of debris
transport and all that stuff. It may require that you
ensure long-termcoolingif the strainers are bl ocked.

DR. CHANG Yes. But, again, Bruce has
sonme ideas he wants to share with us --

CHAI RVAN WALLIS: W felt this is a very
serious --

DR CHANG -- about this issue. He has
some slides. Actually, | think you had a handout.
You had -- you have two handouts. The other one is on
t hese alternative sol utions.

DR LETELLIER: At this point, thereis no
substantial information on alternative sol utions that
we could actually put into the Reg. Guide as
benefi ci al gui dance.

DR. CHANG  Just some ideas | guess

MEMBER ROSEN: Didn't we see one sitting
on the floor there at the workshop? | mean, a self-
cl eani ng strainer.

DR LETELLIER  Yes.

VEMBER ROSEN: | don't understand your
poi nt that there are no alternative sol uti ons when one
was being offered by a vendor.

CHAl RVAN WALLI S: Wasn't that the point of
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that -- | nean, the ACRS comment was that you m ght
have to get water from sonewhere else. Wasn't that
really our point?

MEMBER ROSEN: Well, vyes. But we're
fl exi bl e enough to realize that maybe even we coul dn't
perceive an alternative solution that sonebody el se
could. Even us. Even us.

MR  HSI A But with the |eadership
provi ded by ACRS nenbers, we would like to say that
our position is we, like Bruce will do later on, we
will present some alternative suggestions. But it's
really up to the licensee is what -- you know, they
have dol | ars invol ved. W can be sitting here com ng
up with very creative fixes, but from an econom c
point of view they need to cover safety as well as
t heir checkbooks.

DR CHANG Regarding the alternative
wat er sources, this is in the Reg. Guide. They can
consider alternative water sources as another
alternative, if they have the procedure and the
training of the operator, and so forth.

CHAI RVAN WALLI'S: | think we m ght nove on
to the next topic. And | suggest since we're over
time -- but | think we're asking questions we woul d

ot herwi se have asked | ater in the day, so we may catch
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up. T.Y. has part of this next presentation.

DR. CHANG Right. It's going to be a
t ag-t eam appr oach.

CHAl RVAN WALLI'S:  If you give your part,
and then we have a break before we hear from --

DR CHANG It's an alternative. 111
give ny part, and then Bruce will chipin. So that's
t he setup.

CHAl RVAN WALLI'S: | don't think we have
time to go through the whol e thing before the break.
But if you can give your part of it --

DR CHANG The first --

CHAl RVAN WALLIS: -- then break at a tine
before Bruce comes in and talks about all the
technical matters, then perhaps we can get in the
br eak.

DR LETELLIER: W intend to address these
topics. There are about five separate issues.

CHAl RVAN WALLI'S: But it will take quite
along tine, won't it?

DR LETELLIER It will. W could do the
first one, as a suggestion.

DR. CHANG So maybe we -- let's take the
break now and --

CHAI RMAN WALLI' S: Take the break now? |If
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that's what you'd like to do. It's a good break
poi nt .

VEMBER ROSEN: It's only five mnutes
before we're schedul ed anyhow, so --

CHAl RVAN WALLI'S: Ckay. And then we'l]l
try to catch up. But | think we may have to go after
12: 00 noon. Just delay I unch. So you've got an
incentive to speed up.

Okay. So we'll take a break until 10: 25.

(Whereupon, the proceedings in the

foregoing matter went off the record at

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

10:29 a.m)

CHAI RVAN WALLI S: W are on the next
secti on.

DR. CHANG Shall | proceed?

CHAI RMAN WALLI S:  Yes, please.

DR. CHANG The next topic is a summary of
our positions in the Reg. Guide, positions and
accept abl e met hods, and al so a di scussi on fromBruce
about howthose things can be appliedin areal plant.

W | ook at the excell ent sequences and it
consists of the follow ng: debris sources of
generation, then after that you have the debris

transport. That includes three types of debris
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transport -- the airborne, right after the bl owdown,
t he pi pe radi ant bl omdown, debris is generated, and it
can be blown to the containnment, and so forth. So
this is the airborne debris transport phase.

Then, after the containment spray is
turned on, you have washdown debris transport phase.
And the sunp pool debris transport is on the floor of
t he contai nnent. You have the flowof all the liquid
t here, and we have to | ook at the debris transport in
t hat area, too.

Then, we have a special slide on the sunp
pool debris transport, and then, lastly, is the
collection of all the debris on the screen and what is
t he head | oss because of that.

Next slide, please.

Under the debris sources and generati on,
consistent with the requirenments of 10 CFR 50. 46, we
have t he sane words, actually. It says that a nunber
of LOCAs of different sizes and | ocations should be
postul ated to provi de assurance that the nost severe
postul ated LOCAs are cal cul ated. W' ve added a few
words there for the regeneration cal cul ations.

The original words in 50.46 is for the
ECCS cooling and performance cal cul ation. So our

thinking is that for consideration of debris
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generation you have to be as severe. You have to
consi der the nost severe postul ated LOCAs.

And t he second bul l et i s that when we tal k
about severity, the |level of severity should
correspond to the postul ated break based on potenti al
head | oss incurred across the sunp punp.

So, actually, this is sort of like -- |
t hi nk Bruce used the word "break to bl ock."” You have
to consi der the bl ock effect to predi ct where you have
to consider the break.

Then, zone of influence is one of the
met hods that can be used to estimate the anount of
debri s generation by a postul ated LOCA.

MEMBER KRESS: Now, |et ne ask you about
the first bullet. |In Appendix K for ECCS LOCA, they
| ook at the pipe size in postul ated, double-ended
break here. And the way they vary the pipe size is
they | ook at different pipes that are in the thing,
and then -- and break each one of them

Now, the question that | have about that
i s, you have a conbi nati on, then, of | ocation and pi pe
si ze, which determ nes the severity of the break, and
then what is around that particular |ocation.

VWhat's to prevent a big pipe in a given

| ocation fromhaving snmaller breaks? And is there --
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if a pipe is a certain size, is the doubl e-ended
guill otine break the nost severe for that pipe? So
you don't have to worry about smaller breaks in that
pi pe.

You coul d do the sanme thing with -- that
t hey do i n Appendi x K and just | ook at different pipes
that exist in different |ocations?

DR. LETELLI ER: That's the common
practice, to assume t hat doubl e-ended gui |l | oti ne break
represents the maxi numorifice that can be created in
a given pipe, and inplicitly assune that that is the
maxi mum danage that could be created al so.

You don't need to consider small breaks in
| arge pipes unless you need to do a risk analysis
where that nmay dominate the proportion of events.

MEMBER KRESS: Ckay.

DR.  CHANG And also, we don't limt
ourselves to LOCAs only. If a plant -- the
recirculation is needed for a high energy |Iine break,
such as main steam or feedwater, then those high
energy |ine breaks shoul d be considered as well. And
the nost limtingconditions for sunp operation shoul d
be consi dered.

And, lastly, all potential debris sources

shoul d be considered within a particular ZO.
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CHAI RVAN  WALLI S: That excludes any

sour ces anywhere el se, such as this fl oatabl e plastic
sheet .

MEMBER ROSEN:  Well, that's for the zone
of influence from the break. But the floatable
pl astic sheet coul d be sonepl ace el se and fl oat ed down
by washdown, by one of the other mechani sns.

CHAl RVAN WALLI'S: Is that considered?

DR. CHANG Yes. And when you have | at ent
debris and all that --

CHAI RVAN WALLIS: So all that as well.
Ckay.

DR. CHANG Yes.

CHAI RMVAN WALLIS: |I'msorry. Because |
t hought it just neant it should be considered only
within the ZO .

MEMBER ROSEN:  No, no, no.

CHAI RVAN WALLI S:  GOh, okay.

DR. LETELLI ER These are sone of the
hi ghl i ghts out of the Reg. Guide. W coul dn't address
every portion.

DR. CHANG And the next slide, please.

Conti nuation of debris source and sources
and generation. In the Reg. Guide was the position

that as a mninum those break |ocations should be
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consi dered. Perhaps the coolant system -- or main
steam and main feedwater, if needed -- with the
| argest anmount of potential debris wthin the
postul ated zZO .

And the next one is |large breaks with two
or nore different types of debris within the expected
ZO . Breaks inthe areas with the nost direct path to
the sunp. | think that's obvious.

And then, thelast two-- | think they are
interrelated. It's about the thin bed effect. Sothe
break with the | argest potential particulate to the
insulation ratio by weight shoul d be consi dered.

DR. LETELLIER Now, the next slide tries
t o address or i ntroduce you to t he accept abl e net hods.
Now, we tal ked about a nunber of these back in the
February subconmi ttee neeting where | went through a
rat her exhaustive survey of each phase of t he acci dent
sequence. But | felt that it was necessary to -- or
useful to reenphasize sonme points that T.Y. has made.

In order to assess so many different
suggest ed break | ocati ons, sone sort of spatial nodel
or draw ngs, information about your plant, 1is
essential. And, in fact, at the workshop we saw where
t he pl ants are nmaki ng progress at reconstructing t hat

information where it did not exist before. Sone
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pl ants al ready have t hr ee-di nensi onal CADi nventories
of their insulation and piping systens.

The nethodology that they choose for
assessing the various locations is entirely up to
them There is always the conservative approach of
100 percent dammge, if that's a tenable solution
O herwi se, sone sort of mechani zed, systematic survey
may be necessary.

Essentially, we're i nt erested in
postul ated breaks in all systens that lead to a
recircul ation requirenent. That is the scope of
GSI-191, long-termcooling. And so main steamline
breaks, for exanple, or steamtube ruptures can | ead
to a requirenent for recirculation in sonme plants.

The third bul I et -- having a definition of
break severity that's defined in terns of a potenti al
head | oss, that inplies a break to bl ockage transport
analysis, even if it's done only crudely wth
transport fractions -- 50 percent, 70 percent.

You have to be able to assess the inpact
of a postulated break on the eventual head |oss
That's the reason, for exanple, that pipe size al one,
as defined for the purpose of cooling capacity, is not
the single criteria.

CHAl RMVAN WALLI S: So that neans that if
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you have, say, a big pipe, you consider different
pl aces where it mght break, and you consider if it
broke here, there's nore debris inthat area, although
it's got a zone of influence that's hunpbngous no
matter where it is. But it would be worse to have it
here fromthe point of view of dislodging stuff.

DR. LETELLIER For small breaks, that's
nore |likely to happen, because the zone of influence
is smaller. And in sonme plants, we've noticed that
there is nore small piping inthe vicinity of problem
debris, for exanple. That's the rational e that we use
to add the words for maxi mum nunber of debris types,
for exanple.

As far as acceptable nmethods go, we've
nmentioned t he 100 percent criterion, and that's al ways
an option that we won't dwell on. However, there is
a precedent in both NUREG 6224, which was the
cornerstone docunment for the BWR resol ution.

It sets a precedent for a point-by-point
break analysis, where we proceed systematically
through all of the piping systens and exam ne nany
hundr eds of potential breaks. That is a nethod that's
famliar to the staff and woul d be deenmed accept abl e.

Now, that's not to say that this is a

requi rement for every plant. The spatial details may
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be sinplified, for exanple, by considering the plant-
specific insul ation applications -- predom nantly, RM
plants, reflective nmetallic, may not have to do as
exhaustive a search for break |ocations. They may
focus primarily on the areas that include the fibrous
material, sonme residual material. And there's a w de
variety of plant configurations.

The next slide, 23, points you to sone
specific references to address the panel'sinterest in
peer review. | think you' ve got the inpression that
we have shared our research findings with industry in
a participatory fashion for many, nmany years, both at
the local and international |evels.

It's very difficult to point to exanpl es
where a formal peer panel was convened in a forma
process. But there have been a nunber of inportant
opportunities for critique and criticism and they're
listed here.

For debris source references, there was an
early survey of insulation types used done in 1981
More recently, in response to Generic Letter 97-04,
t he NEI conducted a pl ant-w de survey that conpiled a
list of i ndustry responses to specific questions asked
by the staff.

And t he know edge base reference w || cone
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up repeatedly as a bl anket document. It's the nost
recent conpil ation of research findings that has been
subject to international critique. And, again, we
could | ook at the comrent resol ution history and nake
a judgnment whether that was adequate in the
conmttee's opinion. But, in fact, it was open to
everyone's input.

CHAl RVAN WALLIS: It seens to ne that the
regul atory process cannot be independent of the
know edge base. If the know edge base is very
precise, you have a certain kind of regulatory
process. If the knowl edge base is extraordinarily
vague, then vyou're going to have a different
appropriate regul atory process.

| think one of the things that concerned
me was that the -- there seenmed to be -- these didn't
seemto be the right -- didn't seemto have the right
connecti on. The Guide is asking for all kinds of
cal cul ations. The know edge base doesn't let you do
it.

| f the Guide was nore acknow edgi ng t hat
you couldn't do things, and said that you should
assunme other things, then they might fit together
better. | think that's a concern | have.

DR. CHANG The attenpt hereis trying to
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establish the link as far as we can in this
presentation.

MEMBER FORD: But foll owi ng up on G ahani s
conmment -- thisisreally atag-teamact here -- this
is an excellent source for the utility to go away and
find out, well, what sort of debris sources should
t hey be worried about?

But practically, surely the debris source
t hat they should be worried about for their specific
plant will depend on details of the break, type of --
whet her it's spherical or what sort of break it is, if
it depends on t he various transport nmechani sns for the
specific debris.

So you just can't takethis by itself. Is
that a true statenent? And so this know edge i s not
enough - -

DR LETELLIER: Debris source is --

MEMBER FORD: -- to satisfy sone of the
requirenments in your Regul atory Cuide.

DR. LETELLI ER: That is correct. And
that's why | enphasi zed t he phil osophy of a break to
bl ockage analysis. You have to integrate all steps,
all phases of the accident sequence before you can
deci de whet her you' ve found the nost conservative or

t he boundi ng event.
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VEMBER FORD: But | don't see the -- in

your report here, know edge base report, you talk
about quite specific -- this, then this, and then
this. They're not tied together. |Is that true? Is
that a true --

DR LETELLIER That's afair observation.
Now, the docunent that wll come up here shortly,
NUREG 6224 represent ed an i nt egr at ed anal ysi s of a BWR
vul nerability assessnent. That's the best tenplate
that we have for the end-to-end consideration of
effects.

There has been an ongoi ng project in the
NRC t o conduct a vol unteer plan assessnent that woul d
have provi ded a very simlar exanple of howto apply
the integrated assessnent. Various priorities have
pushed that aside for the nonment. But |I'd have to say
that even the volunteer plan assessnent relied very
heavily on 6224, and that is avail able.

MEMBER FORD: Now, why aren't the
utilities doing all of this work?

DR. LETELLI ER Utimtely, they wll.
Utimtely, each utility will have to conduct a
sim|ar assessnent.

MEMBER FORD: I"m tal king about the

utilities as an industry, as a conglonerate. This is
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a generic problem So why aren't the utilities --

DR. CHANG Well, they are trying to cone
up with utility guidelines through the NEl. So
there's a general docunent that -- | think they are
tal ki ng about at the end of Septenber, will they have
t hat docunent ready for us to review

MVEMBER FORD: And the information is
there, so they can conme up with an integral --
i ntegrated approach to this?

DR CHANG  Hopefully.

DR LETELLIER  Their guidance will be
based heavily on the know edge base and what's
availableintheliterature. | guess nmaybe a personal
concern is that the knowl edge base is not
conpr ehensi ve. It does not address all of the
materials of potential concern.

MR. ARCHI TZEL: We'd like to point out
t hat even though we're going to get that schedul e now
in Septenber, we have had ground rul e docunents over
the | ast four or five nmonths on sone of the areas. So
t hey have been doi ng sonet hing. They' ve gi ven us sone
hi gh-level type information as to how they plan to
address this. Soit's not like they're just starting
this nonth. They --

MEMBER FORD: Ckay.
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MR. ARCHI TZEL: They have been | ooking

into it.

DR. LETELLI ER: So let's go on to the
associ ated consi deration. The zone of influence --
and we've already talked a bit about this. Mybe |
should sinply ask for questions to clarify our
assunptions of the spherical zone of influence.

Keep in mnd that it is dependent -- the
correl ati ons are dependent on the break size, and the
damage pressure of the debris type you' re interested
in.

CHAl RVAN WALLI'S: Well, let's see. This
is a nodel. Have there been tests that show that
usi ng a spherical zone of influence with the sorts of
pi ping you mght get and the sorts of pressures you
m ght get and the scal es you m ght get actually work
reasonably wel | ?

DR LETELLI ER: There have been sone tests
wi th doubl e-ended guillotine, with no offset, wth
conpl ete separation but no offset, that show that
opposi ng cones tend to deflect in a roughly spheri cal
manner .

And t he argunent per haps nore appropriate
for the BWRs is there is so much piping congestion

that the random deflections will lead to a zone
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roughly like a sphere. [It's an assunption nmade for
conveni ence. It does not account for the |oss of
energy during redirection of the jet. It essentially

maps the pressure contour froma free jet expansion
into an equival ent vol ume sphere.

CHAI RVAN WALLI'S:  Why isn't the pressure
everywhere -- stagnation pressure, bring it to rest?

DR. LETELLIER: These are the stagnation
pressures that would occur against a bl ockage.

CHAI RVAN WALLIS: So it nmust -- there nust
be sone di ssi pati on or sonet hing of energy out there.
If you typically take a flow com ng out of a pipe
isentropically, and then bring it back to rest again,
it goes back to the pressure it started at. So
sonet hi ng nust happen to disperse it.

DR LETELLI ER ["m not sure that |
understand the question. You're talking about free
field expansion and --

CHAl RMAN WALLI S: vell, if | take ny
col | eague' s garden hose with a pressure of 40 psi, or
50 psi, let's say, g, and | direct it at awall, | get
50 psig on the wall, unless there's sonme kind of
| osses in the flow.

DR, LETELLI ER These are freely expandi ng

gases that are expanding into a | ower pressure.
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CHAI RVAN WALLI S:  Yes. But then, when you

conpress them again, they go back to where they
started from unless there's sone dissipative
mechani sns.

DR. LETELLI ER: Well, the dissipative
mechanismis partly geonetric as you expand.

CHAl RVAN WALLI'S: Well, | don't think that
wor ks out, though.

MEMBER KRESS: | don't think you expand
isometrically.

CHAI RVAN WALLIS: | saidit's isentropic.

MEMBER KRESS: Yes, it's isentropic.

CHAl RVAN WALLI S: There nust be sone
| osses there.

DR LETELLI ER Yes. You can't expand
i sentropically.

CHAI RVAN WALLI S:  Why not ?

MEMBER KRESS: Sonewhere in between the
t wo.

DR. LETELLI ER: The damage pressures were
actual ly based on test data where they had w tness
obj ects positioned at various points in the jet, so
t hat t he damage pressures could be correlated to sonme
of the ANSI and ANS jet nodels at the -- under

acceptabl e nethods at the bottom of this slide, it
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lists sonme of the tools that are avail abl e.

For exanpl e, theindustryisinterestedin
redirecting the jet to -- | guess to alleviate the
[imtation that we're ignoring concrete barriers
essentially. There is no jet deflection, no
truncati on due to walls.

But what they would like to attenpt is to
remap the equivalent pressure volume into the
conmpartnents where the break occurs. And to do that,
they will need access to tools like the ANSI/ANS
nodel .

MEMBER RANSOM  What ki nd of tool did you
say?

DR LETELLI ER There are nodel s avail abl e
for free jet expansion.

MEMBER RANSOM  Free supersoni c?

DR. LETELLI ER: Right. To look at the
shockwave generation. Two of those are mentioned by
-- reference ANS in the EPRl jet nodel.

MEMBER RANSOM | guess one of nmy conmment s
woul d be the -- you know, a free jet evenis very non-
uniformin terns of the -- it doesn't have spheri cal
profiles in it. And it actually has shocks in it
caused by the ambi ent pressure and conpression on the

boundary.
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And |I'm wondering if actually a better
nodel for the damage i s the dynam c pressure, one-half
fluid density squared, which vari es somewhat fromt he
stagnation pressure. But generally, it's, you know,
what dictates drag and --

CHAl RVAN WALLI S: Does he know what he's
t al ki ng about ?

MEMBER RANSOM It's sonething close to
t he stagnation pressure --

CHAI RVAN WALLI S: I think he's talking
about the -- that the pressure you neasure is the --
bringing this stuff to rest on a wall or sonet hing.

MEMBER RANSOM Well, it's just the
stagnati on pressure.

CHAI RVAN WALLIS: Wwell, it's --

MEMBER RANSOM M nus what ever you get in
a shockwave basi s.

DR LETELLIER | believe I'd have to do
some nore homework to give a specific answer to your
guestion about the formof the nodel. | did want to
point out that the precedent for a spherical
destruction nodel was introduced very early, before
1985, as part of the USI-A43 resolution, where they
postul ated zones from conplete danmage to parti al

damage to zero damage.
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And as data have been added to the
know edge base, this has been refined into a
correlation. Again, the correlations are based on
pressurized air surrogates for steam And there were
limted tests done for GSI-191 | ooking at two-phase
j et expansi on.

Unfortunately, the test data that was
obt ai ned was not extensive in scope. |t was perforned
for a lower operating pressure and a snaller vol une.
And so scaling argunments were invoked to conpensate
for those differences, in order to adjust the assuned
damage pressure of each insulation type.

CHAI RVAN WALLI S: I["'m trying to think
about the difference. |f you have an expl osion, and
you get sonething |like an acoustic wave which goes
out, and that attenuates with area --

DR LETELLIER Right.

CHAl RVAN WALLI'S:  -- because it's not the
sane stuff. | nean, it's a wave goi ng through, and
the gas which is out here isn't the same as the gas
whi ch was in here. But when you have a fl ow of stuff
com ng out of a pipe, it goes out |like a hose and it
hits sonething, and unless that flow of stuff |oses
some nechani cal energy onits way, it's going to have

the same energy it started wth.
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DR.  LETELLI ER: Certainly, there are

m xi ng processes on the boundary of the wave that --

CHAl RVAN WALLI S: So | think the spheri cal
thing may well have originated from an anal ysis of
expl osi on.

DR. LETELLIER: The assunption of a
spherical zone is a practicality, just based on the
uncertainties of deflection in a congested piping
envi ronnent .

CHAl RVAN WALLI'S: But if I'ma policeman
with a hose trying to control a crowd, | don't want a
spherical zone of influence. So, you know, you --
it's obviously a big assunption which -- and your
reply about the enpirical evidence seened to be that
for a certain kind of a break you could make -- map
pressures in sonme way. And it seened that they were
roughly in a spherical pattern around the hole.

But did it show that if you used these
pressures for damage cal cul ati ons, you got the right
answer, too? The synthesis of the spherical nodel
with the damage, show ng that you' ve really got the
ri ght pressure and danage with your nodel, other than
just the pressure itself.

DR. LETELLI ER: | think there are nany

acknowl edged deficiencies tothe assunption. But keep
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in mnd that the purpose is to estimate or to
conservatively estimte the nmaxi num - -

CHAI RVAN WALLI S: Wl |, | ook at Bar seback
Bar seback had a relief val ve or sonet hi ng t hat popped,
sent out jets of steam Was the damage in the
direction in which the jet went, or was it in the
sphere? There nust be sone evidence there. You saw
a description in your book here about all of these
events. Did anyone go in and say, "These events show
that there really was a spherical behavior,"” or not?

DR LETELLI ER: That's a very good
guesti on.

CHAl RVAN WALLIS: Well, | nean, that's the
ki nd of question | have about all of this. There's
the description of things that happened, and then
t here's sonebody's thought nodel of what m ght have
been a good way to represent it. And what's the
connecti on?

MR, HSIA: Chairman Wal li s, Tony Hsia from
Research. | believe that the -- one of the reasons we
proposed the spherical nodel as an alternative is to
take into consideration the conservatism because if
you say the directional -- jet has a certain
di rection, and hits an object, then the argunment woul d

be, wel |, how do you know it's going to
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di sorientation? How do you know it's not going to
start with the jet going to the 90 degrees fromthis?
So there's no end as far as which direction you should
point the jet at.

So in order to cover that, we felt the
spherical nodel -- as | ong as you have a break at that
| ocation --

CHAl RVAN WALLI S: But we don't thinkit is
conservative, because the sphere attenuates.

MR HSIA: So does the directional jet.

CHAl RVAN WALLI S:  Yes, but not so nuch in
the direction in which it's going.

MR HSIA Well --

DR LETELLI ER: W have not accounted for
t he attenuati on of an actual spherical rel ease. What
we' ve done i s assunmed the free jet expansi on that does
have a characteristic pressure gradient, with no
defl ection, and we've remapped t he equi val ent energy
into a sphere.

CHAI RVAN WALLI S: But if nmy obnoxious
grandson wants to spray his charmng cousin with a
water jet, he ainms the jet at the person. He doesn't
put out a spherical jet, which woul d be useless. It
woul d just be a gentle little m st and sort of around

-- it's different.
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MEMBER RANSOM Let me try sonething and

see if | wunderstand what they're doing. It may
expl ai n your problemwith this, too, Professor Wal lis.

| think that, you know, the highest mark
nunbers are found along the centerline of the jet in
a free jet. And those are the areas of highest
dynam c pressure. And, of course, as you poi nted out,
t he stagnation pressure i s going to be constant al ong
that. So it's all equal to whatever it was in the
pi pe.

Now, they have to assunme a danage nodel,
and worse damage is going to occur along the
centerline of that jet. So | think what they' ve done
is they sinply said, "Ckay. W' re just going to take
a hem sphere or a sphere and assune everything in that
area is going to be danaged all along the centerline
of the jet."

CHAl RMVANVWALLI'S: It doesn't, because t hey
attenuate the pressure. They don't --

MEMBER RANSOM No, no, they don't.

DR LETELLIER: No, we don't attenuatethe
pressure.

CHAI RVAN WALLI S: You don't Kkeep the
pressure all the way out to the --

MEMBER RANSOM Wl |, they do not preserve
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continuity and assune the fl ows t hrough t he spheri cal
areas, | don't --

CHAI RVAN WALLIS: Wl I, they do, because
the zone of influence is bigger for certain things
than others. So there's a bigger pressure closer to
the hole than there is further away.

MEMBER RANSOM There's a bi gger pressure
wher e?

CHAI RVAN WALLI'S: Closer to the break
They have a sphere for radi ative, reflective, netallic
i nsul ation. W need the picture. And then, they have
a sphere for calcium silicate and a sphere for
fiberglass. This is because the pressures are getting
| ess as they go out from--

MEMBER RANSOM Wl |, that would be true
of the static pressure, but not the stagnation
pressure.

CHAl RVAN WALLI'S: Wel |, but that's | think
t he question we have with us.

MEMBER RANSOM  Then t hey' ve got sonet hi ng
screwed up.

CHAI RMAN WALLI'S: This is an acceptable
nmet hod.

DR LETELLIER The final point I'd |like

to make -- your anal ogy about a directed jet being
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nore effective. That depends very much on the
uniformty of your target. |f you' re concerned about
a poi nt target at sone di stance away, the directed j et
is nore effective.

But the conprom se, the practical
conmprom se was made that debris targets in congested
pi ping system they exist all around you. And that
it's an accept abl e approxi mati on to map a sphere to --

CHAl RVAN WALLIS: Well, isit? Because |
have the 15,000 cubic feet of fiber neasured in the
air handling units. And normally they would be quite
a long way away fromthis hole, | think.

DR, LETELLIER. And, again --

CHAl RVAN  WALLI S: But if | had a
directional jet ainmed at an air handling unit, it
woul d presumably di sl odge 1, 000 cubic feet of fiber.

DR, LETELLI ER: | don't think that the
data support that. Even stainless steel jacketed
fiberglass insulation can be quite robust.

CHAl RMAN  WALLI S: Not against the
stagnati on pressure of one of these jets -- 2,000 psi?

DR LETELLIER  Yes.

CHAl RVAN WALLI S:  Yes?

DR. LETELLI ER: The damage pressure

changes fromunpr ot ect ed fi ber gl ass damage pressure of
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10 psi. You can achi eve 140 psi damage pressure.

CHAI RVAN WALLI S: Wl |, I'mtal ki ng about
2,000, if we conserve the stagnation pressure, inthe
extrenme case of a directional jet.

MEMBER ROSEN. That's a strong jet. GCet
hit by a 2,000 psi sonething, there isn't nuch
insulation that could stand up to that.

MEMBER S| EBER: Wl |, with the exception
of main steam and feedwater piping, nost of the high
energy lines are in cubicles where thereis a physi cal
boundary surroundi ng wherever the | eak may be. And in
that cubicle will be things |ike reactor coolant
punps, steamgenerators, other val ves, ot her pi eces of
pi pi ng, small bore lines.

And I would think that with all of these
obstacles inthat small space that the assunption that
a single directed jet would -- just wouldn't fit
physical ly.

CHAl RVAN WALLIS: O d Faithful is a break
inthe pipe. And it doesn't have a spherical pattern.

MEMBER SIEBER: It doesn't have a lid on
it either.

CHAI RVAN WALLI'S: No. But you knowit --

DR LETELLI ER And it doesn't extend

indefinitely. There are di ssipation processes that --
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CHAI RMVAN WALLI'S: No. But it's a focused

jet, and the attenuation of that jet is not anything
like as rapidas it isif youwrk it out fromSurrey.

DR, LETELLIER But keep in m nd, again,
t he damage pressures were based on free jet expansi on
of experinmental configurations where you had
pressurized air with a perforated nozzle, perforated
pl at e. And so those experiments do incorporate
realistic dissipation nechanisns, and we are not
taking credit for --

CHAl RVAN WALLIS: Was this pressurized
air?

DR, LETELLIER It was indeed.

CHAl RVAN WALLI'S:  Because if it's water,
then it should keep going the directionit started in.

DR LETELLIER: That's correct, andthat's
the reason | pointed out the distinction between the
t wo- phase bl owdown test. The database is quite
limted, but we do understand what sone of the
di screpanci es are. And we've tried to conpensate
accordi ngly.

Next topic?

DR CHANG  The next topic is about the
debris transport. |In the Reg. CGuide, we stated that

debri s transport anal yses shoul d consi der each type of
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insulation and debris size. And the three types of
debris transport should be considered. They are
ai rborne, washdown, and sunp pool debris transport.

And one conservative approach that is
acceptable to the staff is that instead of doing a
det ai |l ed anal ysis of those transports, one can sinply
assune that all debris wll be transported and
collected at the sunp screen.

However, if all screens -- if all drains
leading to the sunp could becone blocked, or
eventual ly can be held up -- and that coul d happen in
conjunction with the debris on a screen -- then the
consequences could be worse than 100 percent debris
transport to the screen. And this scenario has to be
assessed as wel | .

So assum ng al | the debris are transported
to the screen may not be al ways the worst case.

CHAI RMAN WALLI S: This is where the
pl astic sheet may cone in, and blocking a drainit --
if it were close to the drain already, it mght not
have to nove very far.

MEMBER ROSEN: Thi s i s where you don't get
any water in the sunp at all.

DR CHANG Right.

MEMBER ROSEN: Ri ght, right. You just get
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air into the pipe, right? Do you --

DR. CHANG This is conpletely bl ocked
The water level is very |ow

MEMBER ROSEN: And the val ves still get a
signal to open, and the punps get a signal to start,
and all you get is air.

DR LETELLIER That's correct.

MEMBER ROSEN:  Yes. Yes. That's what's
going to -- should be analyzed here, right? That air
i ngestion?

CHAI RMAN WALLIS:  Wwell, it doesn't coo
t he reactor.

MEMBER ROSEN: No. It does worse t han not
cool the reactor. It conpletely binds up the whole
safety system

CHAl RVAN WALLI'S: Well, | think you don't
want to inject air into a hot reactor anyway.

DR. LETELLIER: If you have no water in

t he sunp, but then you viol ated your NPSH nmargi n, you

have no --

MEMBER ROSEN: Ri ght. But |'m saying,
couldn't it be worse than that? | nean, now you've
got -- the analysis | assune you're asking for hereis

if you get no water in the sunp, what really happens?

I ncluding air ingestion into the suction of the ECCS
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punps.
CHAl RVAN WALLI S: Maybe t he wor st m ght be
the --
DR. CHANG There's always sonme water in
the sunp. But the sunp level nay be not as we

expect ed, because --

MEMBER ROSEN: There's al ways water inthe
sump? How is that?

DR CHANG Because of the break --
fl omdown of break flow, and now also contai nnent
spray.

MEMBER ROSEN:. Are you assum ng hereit's
all 100 percent bl ocked?

DR. CHANG No. The block is the drain --
drai n bl ockage.

MEMBER ROSEN:. Okay. So you're going to
get water sone other way.

DR CHANG Right.

MEMBER ROSEN: Not through the drains,
j ust washed --

MR. ARCHI TZEL: | don't think we asked for
that to be analyzed, |'mpretty sure. Maybe you don't
understand the bullet correctly. You analyze it to
prevent it fromhappening. You don't -- we don't have

a design basis accident with the sunp i noperable, so
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you need enough NPSH, and you fix it if you don't have
it.

But you don't sit there and anal yze the
condi tion where you don't have NPSH, where you have no
water in the sunp. That's not what we asked utilities
to do.

CHAl RVAN WALLI' S:  You just decreeit can't
happen.

MR. ARCHI TZEL: We asked themto make sure
to analyze it, so it can't happen.

DR. LETELLI ER We're usi ng NPSH mar gi n as
t he threshol d of concern. |f you've lost margin, then
we effectively assune that you have no capacity for
| ong-term cool i ng.

MEMBER ROSEN:  \What does this statenent in
the last bullet on the slide that the consequence
could be worse than 100 percent transport mean?

DR, LETELLIER: If, for exanple, that you
had a screen design that was capabl e of accommopdati ng
100 percent of the debris -- of the insulation
i nventory, with acceptabl e head | oss across t hat bed,
it would be far worse if you had an alternative
condition that blocked all of the drai nage paths and
prevented water fromreaching --

CHAI RVAN WALLI S:  And you have a dry sunp.
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DR. LETELLIER: That's correct.

CHAI RVAN WALLI S: Ri ght . And that's
sonething that is of concern

MEMBER ROSEN:  That's right. And so you
have the dry sunp. Now | ask, what happens then? |
nmean, is that a | egal question?

DR LETELLIER: If you have no water, you
have no rmargin. And so that's, in effect, a
regulatory failure. W're not concerned about the
consequences or the progression of that event.

MEMBER ROSEN: Okay. So it gets worse,
but you don't -- you already |lost the gane 56 to
not hi ng.

DR LETELLIER  That's right.

MEMBER ROSEN: So why do you care if you
lose it 65 to nothing?

DR LETELLIER That may be a legitimte
concern for recovery of mtigation options, but not
for the purpose of regul atory gui dance.

MEMBER ROSEN.  Ckay.

MR. ARCHI TZEL: That would be in severe
acci dent spaces.

MEMBER ROSEN: It's a worse severe
acci dent space consi deration perhaps, but it's not a

-- we're not tal king about that yet.
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MEMBER FORD: But is there any nmechani sm

to toss that concern onto sone other group? | nean
you're drawing a firewall down this particular
situation. And you're saying, "Okay, |'m not
considering that part." Well, who does consi der that
part? It's a comrunications issue, isn't it? | mean,
who is --

CHAl RVAN WALLI S:  NRR

MEMBER FORD: \What ?

CHAl RVAN WALLI S:  NRR

MEMBER FORD: Wl |, yes. But I'mhearing,
"No, we're not going to consider that."

MR. ARCHI TZEL: | think desi gn basi s space
in the Reg. Guide. But as far as severe accident
goes, we have another branch that |ooks at -- they
include failure of sunp for different reasons.

MEMBER FORD: That would already be
covered. That's already covered.

MR ARCHI TZEL: That's assessed out si de of
design basis accident. W're using this Reg. Cuide
for DBA analysis. W're not using the Reg. Guide for
severe acci dent anal yses. That's another group that
| ooks at -- sunp failure is one of the things that
happens. How do you mitigate? It's probabilistic,

it's a Level 3, it's not our group at all that | ooks
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at that.

MEMBER SI EBER: Well, this Reg. Guide is
desi gned to provi de an accept abl e net hodol ogy to show
t hat you conply with the GDCs, which specify that you
ought to have recirculation capability. And so the
ot her side of the question is, you know, if you don't
comply, of course, you don't conmply. And there's a
probl em you ought to be shutting down.

But if you don't conply in the course of
an accident, you're into -- beyond the design basis
space and energency planning and all kinds of things
like that -- severe accident.

MEMBER ROSEN: So | guess the answer to
your question, Peter, is that sonmebody el se will | ook
at the inplications of this in severe acci dent space
and consider one of these SAMAs they call them --
severe accident mtigationalternatives. Andthat the
SAMGs, the severe accident mitigationguidelines, will

sonehow take note of this at sonme point and be

revised. |Is that what |I'm hearing?
MR.  ARCHI TZEL: I"m not sure there's
anything active in that area. |"m just saying it

currently is an area that's examned by severe
acci dent managenent guidelines and evaluated. Sunp

failure is one of those.
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For exanpl e, when Davi s- Besse canme up and
it was eval uated, you know, the -- what about it -- if
t he sunp had bl ocked because of this hole in the head,
you know? And then, it was eval uated by the PRA st aff
about, you know, you flood up around a vessel. And,
yes, you don't have any recirculation, but you can
have cooling that way. It is a potential to get
onto --

CHAl RVAN WALLI'S: My question was purely
pronpted by essentially a question of procedure.

MR, ARCHI TZEL: Yes. | don't think
there's anything active.

CHAl RVAN WALLI'S:  But someone is | ooking
at it.

MR. ARCHI TZEL: | don't think there's an
active |look at this.

MEMBER ROSEN. Well, you heard it here.
Ri ght, Ral ph? Tony? You heard it here that someone
t hought, well, if it's as bad as that, what can --
i nnocent question, what happens then? And you need to
think -- and your answer is, "Well, it's consideredin
severe acci dent space.” And we tell you, "Okay. Pass
that along to the severe accident people.”

MR. ARCHI TZEL: Ri ght.

VEMBER ROSEN: Let them do so.
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MR ARCHI TZEL: Right.

MEMBER SIEBER Yes. But this is not a
new i ssue. That was done 20 years ago -- severe
acci dent --

MEMBER ROSEN:  That may be t he answer t hat
the severe accident people tell wus. I[t's not any
wor se t han sonet hi ng we' ve al ready considered, soit's
fine. That's okay. | don't want to nake a big deal
of it. | just want to understand the process.

DR. CHANG To clarify one thing, | think,
Dr. Rosen, when you tal k about sunp, | think there's
a confusion of term nology. W use the sunp pool as
the floor of the containment. | was referring to the
sunp pool there as there will always be -- there is
al ways going to be sonme water, whereas the sunp you
arereferringtoisthe pit. Okay. Sothe dry pit is
a possibhility.

MEMBER ROSEN:  Yes, |'mworried about a
dry pit where the suction -- the end of the suction
pi ping is.

CHAI RVAN WALLIS: Ckay. Can we nove on
now, then?

DR. CHANG Ckay. Bruce, it's your slide.

DR. LETELLIER: To discuss briefly what

nmet hods are avail able to assess the transport during
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bl owdown and washdown, the only nethod -- systematic
met hod for doing this at the nonent i s to conbi ne sone
informati on about updraft wvelocities and water
dr ai nage pathways with information about transport
characteristics of debris types.

And t he net hod that' s been applied for the
BWRs is this logic chart. |It's essentially an event
sequence that maps the disposition of various debris
fractures -- the large pieces, the small pieces of
each insul ation type throughout containnent.

W' ve actual | y used t he code MELCORt 0 get
sone inpression of the updraft velocity through the
various conpartnments, what portions of the fl owexpand
t hr oughout contai nment, i n order to make sone i nf or ned
judgnents about what fraction of debris are
transported.

CHAI RVAN WALLIS: This is slide 27, then?
Is that -- you need to nove this one.

DR. LETELLIER M apol ogi es. Thank you.

Utimtely, these judgnents have to be
made fromthe point of view of conservatism |If you
are attenpting to rationalize a washdown fracti on of
five percent, then you need to have supporting
evi dence to do that.

We' ve done a very detail ed exam nati on of
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our volunteer plant, and we findit difficult to argue
for I ess than 60 percent transport back to the pool.
Keep inmnd that thereis soneinitial inmpingenment on
the floor. Sone portion of the debris will inpact the
fl oor and be avail abl e during pool fill-up.

The bul k of the fine debris will belofted
t hr oughout contai nment, but it will be small enough to
be entrained in condensation flows and spray --
t hr ough spray washdown.

So this |l ogic diagramwas vetted -- first
vetted in 6224 as part of the BWR resol ution. I
shoul d state that as a cornerstone docunent the 6224
was preceded by a PIRT review, so that they
prioritized the appropriate phenonena.

The PI RT was reconvened at the end of t hat
study. I'msorry. | msquoted the reference. They
were reconvened to examne the drywell debris
transport study, which inplenented this nmethod. And
so it has had a peer review in that context.

Again, asimlar statenent -- there are no
i ntegrated numerical nodels that are appropriate for
transport of specific debris types. W have to
conbine flow velocity potential wth transport
characteristics.

CHAl RMAN WALLI'S: You've said that it was
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difficult to argue for less than 60 percent of the
debris being transported to the sump? Well, if that's
a bottom possibility, maybe 80 percent is nore
realistic, and you m ght as wel |l assunme 100 percent to
be conservati ve.

DR. LETELLI ER The purpose of our
exam nation was largely to offer some recommendati on
whether that's cost effective to do, whether you
choose to construct a phenomenol ogy nodel to gain that
advant age or not.

The next slide shows the references that
are available. 1've already nentioned volunmes 1, 2,
and 3 of the drywell debris transport study and the
application of this nethod to the BWR resol ution.

CHAI RVAN WALLI'S: So now each plant is
going to devel op, based on this know edge base, its
own et hod? | think there's going to be huge
diversity unless they fit up with an NEI gui dance or
somet hi ng

DR LETELLI ER: | expect that in |arge
portion they will adopt the NEl guidance.

DR. CHANG The next slide is about the
sunmp pool debris transport. W stated that this
transport should include debris transport during --

for fill-up phase and the recircul ation phase, and
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al so, the turbulence in the pool caused by flow of
water, water entering the pool fromthe break fl ow
and contai nment spray vent drainage. Those are the
wat er sour ces.

And thirdly, the buoyancy of the debris
shoul d be consi dered al so.

CHAI RVAN WALLI S: Wi ch i ncl udes m xtures
of debris.

DR CHANG Right.

CHAl RVAN WALLI'S: I ncl udi ng gas maybe.

DR. CHANG For instance, if the debrisis
not broken down, if there is air trapped, it may be
floating. But as the tinme goes on, if it
di sintegrates, thenit woul d nake -- eventual |y settle
down to the bottom

CHAI RMAN WALLI'S:  Yes, mmybe.

DR. CHANG Yes. So those things should
all be consi dered.

Al so, the debris that shoul d be consi dered
inthe transport anal yses are -- that fl oat along the
pool surface, that may remain suspended during the
pool turbul ence, and al so those readily accessible to
the pool force. So all sorts of debris should be
considered in the transport anal ysis.

And | think we got this last bullet right.
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W said CFD assimlation in conbination wth
experimental debris transport data is an acceptable
approach. So we are having to nodify the Reg. Guide
inthis -- in those words.

And we also nentioned that alternative
net hods woul d be acceptabl e. | think this is a
general statenent true for the whole Reg. CGuide, if
they can be supported by adequate validation of
anal ytical techniques using experinental data to
ensure that the debris transport estimates are
conservative with respect to the quantities and types
of debris transported to the sunp screen. Ckay.

DR.  LETELLI ER: And the practical
applications of this guidance are di scussed next on
slide nunber 30. Wen | made the statenent before
about 60 percent transport, that was specifically with
regard to bl owdown and washdown. So we're talking
about 60 percent of the generated volunme being
i ntroduced to the pool or at the floor |evel.

The additional fraction that's [ost from
pool transport is | argely dependent on when and where
it arrivesinthe pool. Debris that's inpacted onthe
floor is subject tofill-upflowvelocities, which can
be very high, and they are very directional dependi ng

on the plant geonetry.
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That's probably the best opportunity for
sequestering debris inquiet sunp areas. For exanpl e,
many contai nnents have opposing steam generator
compartnents. If a break occurs on one side, the
opposite conpartnent is very quiet and does not
participate in directed flows.

Sonme portion of the debris will find its
way into those areas. El evator shafts and, in
particul ar, reactor cavities al sorepresent dead zones
with significant potential for holding up debris.
Before credit can be taken for those areas, sone
consi deration has to be given to the drainage flow
pat hs.

In our volunteer plant, we identified
bet ween 8 and 12 | ocati ons where you woul d be droppi ng
bet ween 500 and 1, 000 gallons per mnute in a fairly
| ocalized area. That's a significant source of energy
of turbulence in the pool. And so there are phases
with regard to the velocity pattern

The picture that's shown is intended to
represent the steady state flow velocities where the
cylinder in the steam generator conpartnent is the
source of the break, and the sunp is near the bottom
of the annulus. So this is sort of a steady state

configuration that would persist for long term
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MEMBER ROSEN: The red i s high vel ocity or

| ow vel ocity?

DR LETELLIER: The red is any velocity
exceeding .2 feet per second. That's sort of a rule
of thunb for transportability of various debris types.

MEMBER ROSEN:  So anything in the red zone
will transport. Anythinginthe blue/green zones wll
probably not transport.

DR LETELLIER: That's correct. Thereis
a potential for transport anywhere within the red
zone. These patterns are very plant-specific. For
exanpl e, our volunteer plant has elevated steam
generator conpartnents, so there's essentially
concrete inside of these cavities that cannot
participate in the sunp pool. They're excluded.

So, essentially, the annulus is the only
volume where debris wll reside. And that's a
condition that's very vul nerabl e to additional debris
degradation from - -

CHAI RVAN WALLI S: So if it's in this
region of greater than .2 feet a second, it's up in
suspension, and it's flying al ong.

DR. LETELLI ER: O it's sliding on the
floor.

CHAI RVAN WALLI'S: And then, when it gets
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to the blue region, it presumably doesn't instantly
fall out. It sort of goes out and makes a pattern
downstream so you have --

DR. LETELLI ER: There's an opportunity for

adrift.

CHAl RVAN WALLI'S: It's not clear there's
nothing in the blue region. It's in the process of
falling out there, but there may still be some in

suspensi on.

DR. LETELLIER That's certainly true, and
we are nore concerned at the nonent about the
suspended debri s than the potential for slidingonthe
floor.

CHAl RVAN WALLI'S: Were is the sunmp in

this picture? Do you have that screen in this

pi cture?

DR LETELLI ER At the bottom of the
annul us.

CHAI RVAN WALLIS: The very bottom of --

DR LETELLIER: There's a bright spot.

DR. CHANG It's sort of green in the
center.

CHAI RMAN WALLIS: So it's enclosed by the
red stuff.

DR. LETELLI ER: Now, CFD nodel s are one
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nmet hodol ogy that the staff is famliar with for
estimating the velocity counter. There are
alternatives. The NEI is currently |ooking at open
channel network fl ownodel s as an approxi mationto the
bul k fl ow

We are evaluating -- we wi || be eval uating
that as an acceptable nmethod. There is a potential
for success. Thereis awderangeinthe fidelity of
t he nodel s. But in both cases, you have to nake
assunpti ons about howyou're treating the variability
in your input conditions. That's a conmpbn question
that has to be addressed in both cases.

Again, the linear flunme test characterized
the incipient flow and settling velocities of our
maj or debris types. And that dat abase, i n conbination
with velocity estimates, can be used to estimate
transport fractions.

As far as the accept abl e met hods and what
debris transport references are available, we've
tal ked about using CFD versus network flow.  Again,
there are no integrated nodels specific for debris
transport. Logic charts are the best systematic
approach to assessing this fraction

We do have peer reviewed articles on our

CFD nodel ing of our scale tank tests that appear in
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nucl ear technol ogy. But, again, they are very
specific interests. They are limted in scope.

And, finally, the list of references on
slide 32.

CHAl RVAN WALLI'S: It wasn't clear to ne
t hat t he CFD nodel i ng was systematically conpared with
data fromthe tasks. It seened to be qualitatively
predicting the right sort of thing, but | didn't see
a neasure of how well it did quantitatively.

DR LETELLIER: They were qualitatively
conpared using tracer objects to map the velocity
zones, and --

CHAI RVAN WALLI S: But there isn't the
guantitative verification or validation, or whatever
you want to call it.

DR. LETELLIER We felt that the pedigree
of the codes for doing open channel flow was
sufficient, given a qualitative conparison. e
observed the same transport behavior of the fine
debri s as woul d be predicted by the vel ocity patterns.

MR. CARUSO Did the people that did the
CFD nodel ing know what the tests -- know the test
results?

DR. LETELLI ER: O course. They were

performed at the same tine.
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MR. CARUSO Didthey knowthe results of

the test before they did the nodeling? Was it a blind
cal culation, or was it an open cal cul ati on?

DR. LETELLIER. As a matter of protocol,
the calculations and the tests were not conducted
i ndependently. But as a matter of practice, there
were no initial conditions presupposed in the
cal cul ati on that were defined by the test, except for
the volume of water that was introduced and the
geonetry. | personally perfornmed the cal cul ations,
and there was nointent to fine tune the cal cul ati ons.

MR. CARUSO |I'mnot asking about intent.
| ' masking, did the people that did the cal cul ations
know the results of the experinents before they did
t he cal cul ati ons?

DR. LETELLIER: The answer is no. The
cal culations were perforned before the velocity
mappi ng was done in the tank. And then, the
qualitative conparison was perfornmed. There wasn't a
rigid protocol followed for blind assessnent in that
manner. But the cal cul ati ons preceded the tests.

Ther e are a nunber of references avail abl e
t hat descri be debris transport. The nost current are
listed as the NUREG 6882 in the mddle, small scale

tests for separate effects characterization, and then
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al so 6773, theintegratedtank tests that incorporated
rotational flows and a scal ed geonetry.

And at the bottom | nention the peer
reviewed articles that appear in Nuclear Technol ogy.

DR. CHANG kay. The next slide is about
sunmp screen head | oss. Wen you have the coll ection
of those debris at the sunp screen, the next stepis
to consider the head | oss.

In the Reg. CGuide, we have the foll ow ng
positions. For the fully subnerged sunp screens, NPSH
avai |l abl e should be determ ned from the conditions
specifiedinthe plant's licensing basis. But for the
partially subnerged sunps, both in Appendi x A and al so
in Section C.1.3.4.4, we have the sane statenent.

That is, punp failure criteria should be
assunmed to occur when the head | oss across the sunp
screen is greater than half of the submerged screen
hei ght or the NPSH margin. Either one, whichever is
Wor se.

And t hen, esti nat es of head | oss caused by
debris bl ockage should be devel oped from enpirical
data. You have to have -- to do tests on those.

CHAI RVAN WALLI S: Do you see, though, what
| mean about in the second bullet --

DR. CHANG Yes.
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CHAl RVAN WALLI S: -- you've got the

screen, and it's behaving like a dam and there's a
| oss there. And then, you ve got the NPSH, and
nothing -- isn't the |l oss across the screen -- doesn't
t hat actually decrease the NPSH as well? It's not as
if it's one thing or the other.

DR LETELLI ER Cal cul ati ons of NPSH
general ly start at the screen | ocation. They account
for the static head above the punp. They don't
account for friction|losses on flowpaths precedi ng or
prior to arrival at the sunp. They do account for
friction losses in the plunmbing in the piping.

CHAI RVAN WALLI S: They do account for this
| oss through the screen, then, don't they?

DR LETELLIER Thetraditional definition
of NPSH does not account for pressure | 0oss, pressure
drops, across the debris bed. That's being
i ncorporated now as a point of conparison. |If the
pressure drop is greater than this failure criteria,
then you will | ose NPSH.

VEMBER RANSOM Is it true, then, that
you' re just cal cul ating the hydrostatic head avai |l abl e
at the punp over and above the vapor pressure or the
fluid?

DR LETELLIER Essentially, that's right,
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with various regulatory arguments about credit for
cont ai nnent over pressure.

CHAl RMAN WALLI S: VWhat's the argunent
agai n about this half of subnersed screen hei ght?

DR. LETELLIER | need a diagramin order
toillustrate. But you can inmagine a vertical screen
that's only partially subnerged.

CHAI RVAN WALLIS: All right.

DR LETELLIER There's water on both
sides of the screen, and debris is building on one
si de.

CHAI RVAN WALLIS: Al right.

DR. LETELLIER: The punp is denmanding a
constant volunetric flow.

CHAI RVAN WALLIS: So there's a drop in
| evel fromone side to the other.

DR LETELLIER Yes, as the debris builds
up.

CHAI RMAN WALLI S: Ri ght.

DR LETELLIER: But nost inportantlyisif
you cannot satisfy the volunetric flow, if there's not
enough static head in the pool to force water through
the bed, then you will -- your level wll drop
catastrophically, and you will | ose NPSH.

The only pressure avail abl e to push water
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t hrough the bed is the static head of the pool. And
on average, averaged across the bed, you have
approxi mately one-half the --

CHAI RVAN WALLI S: Wl |, that neans you'l
sinply suck the downstream part dry.

DR LETELLIER: That's correct. As that
| evel drops, youw || | ose NPSH by definition, because
it's domnated by the static head above the punp
inlet.

MEMBER RANSOM  What's nmmagi c about the
one-half, though? |Is that the |limt of the punp's
capability?

DR LETELLI ER: No. You have no
nmechani cal advant age, because t he pressure i s equal on
each side of the screen.

MEMBER RANSOM No. But what | neant is,
the punp only cares about what NPSH is avail able
before it starts cavitating. So is the m ni num NPSH,
t hen, roughly half of the avail abl e head at the punp
inlet?

DR LETELLI ER: No. The definition of
NPSH from the point of view of cavitation is defined
entirely separately.

MEMBER RANSOM | know that. But why are

you using the factor of a half?
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DR LETELLI ER Because there are two

failure nechanisnms. You can -- if you | ose margin,
you may cavitate, or you will cavitate at the punp.
One realistic sequence for losing margin is a debris
bl ockage that cannot satisfy the volunetric flow.

CHAl RMVAN VWALLI S: Even with the NPSH
satisfied, the punp is working fine.

DR LETELLIER That's correct.

CHAl RVAN WALLI'S: It just sucks all the
water out, and it can't get back in.

DR LETELLIER That's correct.

MEMBER SI EBER:  The NPSH di sappear ed.

DR LETELLIER  And eventually you wl|
| ose NPSH, because your punp is --

CHAl RVAN WALLI'S:  You'll ingest air.

DR LETELLIER -- not running. You're
ingesting water there. That's right. And so we're
suggesting that you need to exam ne the m ni mum of
these two criteria, both the NPSH-- because one | eads
to the other. |f, for exanple, the one-half pool
depth is Il ess than the NPSH margin, if you have | ess
than one -- if you have a pressure drop that exceeds
one-half the submerged screen area, you wll
eventually |l ose margin. One precedes the other.

VR. ARCHI TZEL: It's essentially
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equi valent to the md-loop operation in PARs. \en
you get bel ow m d-1oop, you lose it.

MR. CARUSO You have on page 6-2 of the
-- do you have a copy of the --

DR LETELLIER  Yes.

MR. CARUSO -- know edge base there?
Page 6-2, you've got sunmp configurations. Wat sort
of sunp configuration are you tal ki ng about that woul d
apply here? W all have copies of this. Page 6-2.

DR. LETELLI ER None of these figures
actual ly showthe water level. But if you |look at E,
the box type filter that has a vertical screen, the
case that we're tal ki ng about i s where the water | evel
is only perhaps halfway. It has only submerged hal f
of the screen, and the upper portion is open, so that
you have contai nnent pressure on both sides of the
screen.

MR. HSIA: Bruce, can we go to --

CHAI RVAN WALLI'S:  And you can punp it out
fromthe place faster than it can cone in through the
screen.

DR LETELLIER That's the notivation for
the failure.

MR. HSIA: There's a better pictureinthe

Reg. Qui de.
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DR. CHANG Figure A 3. That shows the --

CHAI RVAN WALLIS: 3.6.1. is okay. E is
okay, too. You can punp it out faster than it can get
in by gravity through the screen.

DR LETELLIER That's correct.

MR.  CARUSO Do you allow them to
calculate howit's going to build up and overfl ow as
a function of tinme? | mean, there's always water
pouring in, and gradually the water levels rise. |Is
that permtted?

DR LETELLIER: | think that was the point

of one of the comments that was nmade. And, in fact,

we did --

DR. CHANG Yes. As a function of tine,
we said, that you can consider this is -- right.

DR. LETELLIER: If they choose to do that.

CHAl RVAN WALLI S:  So you mi ght recover the
punp again. | mean, as the water rises.

MR. CARUSO As the water rises.

CHAl RMVAN WALLIS: If it's not destroyed
al r eady.

MR. ARCHI TZEL: But that was principally
for like the plants that start spray very early and
don't have that |level yet. So they need to have a

very -- it's not the full flowrate. It would be |ike
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an i ce condenser that's starting to spray early. The
water is very |ow They started right at --
initially. Not all the plants do that.

DR LETELLIER: So we continue?

DR CHANG  Bruce, yes.

DR LETELLIER So we continue with slide
nunber 34.

CHAI RVAN WALLI'S: It's the thin bed.

DR LETELLI ER: The final step of
vul nerability assessnment is head |oss across the
screen, given a presunmed debris bed. And the head
| oss correlations that are -- it's shown generically
bel owt he fi gure, was devel oped for 6224 and val i dat ed
against test -- experinental data for a limted
conbi nati on of debris -- the predom nant conbi nati ons
of fiber, RM, and particul ate.

This figure shows the range of head | oss
on the vertical axis that would be incurred as a
function of bed thickness, essentially fiber vol une,
for a given screen. There are assunptions here of
vel ocity and area.

CHAl RVAN WALLI S: It's a very strange
curve. You put in nore fibers, you get |ess head
| 0ss.

DR LETELLIER. One of the |limtations of
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the correlation is the assunption of a honogenized
bed. And if you have a | arge fiber volunme that's well
m xed with particulate, it allows greater porosity,
nore flow area, and so the head loss is lower than if
you have a very thin contiguous bed of fiber. The
thin bed, one-eighth inch --

CHAI RVAN WALLI'S: This is with a certain
constant anount of particul ates and nore fiber dilutes
than particulates? 1s that the idea?

DR. LETELLIER  Each curve represents a
di fferent mass of particul ate.

CHAI RMVAN WALLIS: Okay. So nore fiber
dilutes the particul ates.

DR. LETELLIER: That's correct. So you
can see the reason for the mni num

CHAI RVAN WALLI'S: It shows that it isn't
as sinple as you think. And al so, the conpressibility
-- the degree to which the pressure drop across the
bed itself conpresses the fibers has a big effect
her e.

DR LETELLIER And that's accounted for
in the correlation.

CHAl RVAN WALLI S: Ri ght. But if the
fi bers happen to be squi shi er than predicted, they can

really clog up the --
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DR LETELLIER: That's correct. And that

i s a phenonena that we observe in sonme debris types.
Calciumsilicate, inparticular, tendstoreweldinto
a contiguous obstacl e.

CHAI RVAN WALLI'S: It concerned nme a bit
about other chem cal products produced in the sunp
that will rmake this stuff gooier or whatever.

DR, LETELLIER: That's true. And if we
have time to share the summary of chem cal testing,
you'll see that we are not confident that the 6224
correlation is robust for those debris types.

O all of the steps of the accident
sequence, |'d have to say that the head | oss has been
investigated in the nost detail largely due to the
anmount of work that the industry did to actually
design and test the strainer retrofits for the BWR
resolution. Thereis alarge body of information that
becane avail abl e at that tine.

The head loss correlation has been
inmplemented in a PC utility call ed BLOCKAGE. It's
avai |l abl e for use by the public. It actually has sone
amount of verification and validation that's
docunmented in the user's guide. It did not adhere to
a formal software quality assurance plan, but they

wer e conducted separately.
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The code results were recorded separately
i n separ at e progranmm ng | anguage, and thenthe results
were verified. Andthen, the output fromBLOCKAGE was
exerci sed agai nst all avail able test data to showthe
val i dation steps.

It's inmportant that the head |o0ss
correlation be wused wth appropriate nmaterial
properties. And, again, the database is not all
inclusive. There are materials out there that have
not been tested.

It's inportant that the -- that any
alternative correlations be validated through
conparabl e test procedures. The NRC work has
establ i shed an expectation of quality and |evel of
procedure and attention to detail that should be
typical in any alternative nethod that's proposed.

Utimtely, i f t hese head | oss
correlations areinplenented to validate a newtest --
or, I'msorry, a new design of the strainer, then
performance tests of these designs should be done
conmparabl e to what was done for the BWR resol ution.

The head | oss references on page 36 again
mention 6224, which | wanted to remnd you was
actually issued as a draft NUREG So it was subject

to public comment, and the resol utionis docunented in
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t he appendi x to 6224.

DR. CHANG There are about 80 pages of
t he resolution of comments in this docunment, so it's
extensively -- being extensively reviewed.

CHAl RVAN WALLI'S:  You don't consider the
mechani sm where the fibers sort tangle up on the
screen? |f anybody has cleaned out a drain from a
shower, they noticed the hairs, though the screenis
pretty coarse. It's very sinple. It doesn't take al
that many hairs to tangl e up around there and bl ock it
up.

DR. LETELLIER Yes, certainly. W have
denonstrated that the thin bed can be established on
screens as large as --

CHAI RVAN WALLI'S: It's not just a bed. |
nmean, it can be actually something that goes around
the -- extends downstreamfromthe filter itself.

DR LETELLIER: That's true. And it does
-- you do incur some amount of head | oss because of
that, but the greater concern is a contiguous map.

CHAl RMVAN WALLI S: Ri ght. So are you
finished now with your presentation?

DR. LETELLI ER: So T.Y. has sone
closing --

CHAI RVAN WALLIS:  Yes. M colleague Dr.
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Rosen has to go in about five m nutes.

MEMBER ROSEN:  Yes.

CHAI RVAN WALLI'S: Do you have sonet hi ng
you would like to --

MEMBER ROSEN: Yes. Presumably, we'd go
around the table at the end and get -- have sone
comm ttee discussion. | beg your indul gence to just
listen to ny one comment, and then | have to go.

And that is that of all of the -- and |'ve
stayed fairly close to this. | went to the PWR
wor kshop in Baltinore. The commttee agreed with nme
doingit, and | diddoit, and you'll soon get my trip
report.

But the thing that -- the only jarring
thing | heard today that was new was that there is no
plan by the industry to deal with -- in the guidance
with material that goes through the sunp subscreen,
how one does -- what one does to analyze that. And
that seenms to ne an open circuit in the protocol
that's bei ng devel oped.

We'l|l get to the very end of it, and then
that question will be asked, and there will be no
answer except -- | don't knowwhat. Maybe John Butl er
of NEI or soneone else could help ne with that. But

| guess | didn't really hear the answer to that.
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That's ny input.

CHAI RVAN WALLIS:  When will we get your
trip report?

MEMBER ROSEN: Well, it's done, and it
ought to be -- I've given it to the staff.

CHAl RVAN WALLI'S: It might help us with
the letter that we're supposed to wite to --

MEMBER ROSEN. Well, the trip report was
rat her, you know, brief and prelimnary. So |I'm not
sure it will be much nore than you heard here, I
t hi nk you m ght just want to, you know, scan it.

MEMBER RANSOM  Who did you send it to?

MEMBER ROSEN:  Sherri e.

CHAI RVAN WALLI S: Ckay. Well, are you
going to finish up?

DR CHANG Yes, the last one. I'n
closure, | just want to describe the ongoi ng research
activities under Generic Safety I ssue 191. There wi ||
be a neeting before the end of Cctober this year. W
have two test reports comng out. One is the cal ci um
silicate head | oss test report. The other oneis sone
very prelimnary chem cal tests done for the --

CHAI RMVAN WALLIS: Are you going to test
just the kind of chemicals that m ght be in the sunp

and at the tenperatures that they m ght be at or --
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are you going to test the paints and t hings that m ght
be there?

DR LETELLIER: W can go through the --

CHAI RVAN WALLI'S: So we can get on to sone
of these questions about --

DR CHANG Yes. Bruce has sone slides
her e.

DR LETELLI ER If you'd like to go
t hrough the summary, there's better information.

DR. CHANG And long termis up to end of
fiscal year '04. W plan to have a debris sanple
characterization of PARs. There we tried to coll ect
sanple latent debris fromfive volunteer plants, and
then we tried to do sone additional head | oss tests on
t hem And we plan to have HPSI throttle valve
cl ogging study as well. And the --

CHAI RVAN WALLI'S: Can you do sonething
about this zone of influence issue that seens to be of
some concern? And if there's anything you can do from
what' s al ready happened in Barseback, and so on, to
see, was it a directional jet, or was a spherical
thing, or anything that would help to give sone
realismto the zone of influence nodel, that would
really help | think. 1'msuggesting that you do that.

DR CHANG | don't know if Barseback --
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they still have all this information avail abl e or not.

CHAI RVAN WALLI'S:  This report lists alot
of things that are described, but then soneone shoul d
go in and say "ah ha.”™ Now, fromwhat | saw, what the
description is, this shows that it is a jet or
somet hi ng -- sonet hing you coul d deduce fromit that
hel ps your nodel .

DR. LETELLI ER Those aspects can be
revisited. | rather doubt that there will be any --

CHAl RVAN WALLI'S:  But try.

DR. LETELLIER -- new inspiration that
cones forth.

CHAl RVAN WALLI S: But you have an ongoi ng
contract, do you? You can do this?

DR. LETELLIER 1'd be happy todoit. |
just need sone direction.

MEMBER S| EBER: Well, did the Ontario
hydrotesting tell you anything? That was actual
configurations with varying types of insulation.

DR.  LETELLI ER: Those were free jet
expansi on for two-phase flow. They were very simlar
tothe air surrogates that were perforned for the BWR
st udy.

MEMBER S| EBER: So they don't tell you

much about energy distribution in a conpartmnent.
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CHAI RVAN WALLI S: Didn't the University of

New Mexico -- they did a test where they had a pipe
with insulation on it, and they took a two-phase jet
and directed it at 1t?

DR. LETELLI ER That was actual |y done as
part of the BWR

CHAI RVAN WALLI S: But that's not a
spherical jet. That's a directional jet.

DR LETELLIER  That's correct. And it
was done for the purpose of neasuring the danage
pressure, so that we know what the vul nerabilities of
each insul ation type are.

CHAl RVAN WALLI S: Yes. But then, you
didn't go back and say, "Now, if we had assunmed it was
a spherical jet, what would we have got for the
predi cted pressure.”

DR LETELLI ER: Had we done that, we woul d
have been taking credit for dissipationthat we didn't
show.

CHAl RVAN WALLI S: Yes. It seens to ne
that you're doing a test which is at odds with your
whol e nodel for zone of influence.

DR LETELLIER | don't quite understand
the cooment. W are remappi ng the equi val ent damage

vol ume into a sphere as a practical sinplification, in
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light of the fact that our targets are distributed

rat her honogeneously throughout contai nnent.

CHAI RVAN WALLI S: Vell, | guess we'l
revisit this again. 1'll get back to the firehose and
the -- you know, the firehose -- the purpose of the
firehose is to go in one place. It's very different

fromthe spherical

DR. CHANG Bruce, do you want to go into
your second subject?

DR LETELLIER  Yes.

DR. CHANG Bruce would liketosharewth
us some of his ideas about other alternatives.

DR LETELLIER: Let ne ask the comm ttee
what your preference would be and vyour tine
constraints. W are --

CHAl RVAN WALLI S: Tel | us what' s i nport ant
inashort time. We don't have to go -- | don't think
nmy col | eagues have to go exactly at 12: 00, so we can
go at, say, 12:30 or so.

DR LETELLI ER: W're here at your
conveni ence. W have two topics that --

CHAl RVAN WALLI S: well, if you had 20
m nutes, could you tell us the nost interesting stuff
her e?

DR, LETELLI ER: My personal opinion is
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that the chemcal effects testing is the nost
i nteresting.

CHAl RVAN WALLI S:  Ckay.

DR, LETELLI ER: | think you can browse
through the set of handouts on sunp operability
strategi es and see what conceptual concepts that you
could put on atable in a brainstorm ng context. The
fact that we're presenting these does not inply any
endorsenent, practicality, or operability of these
concept s.

But we hope to show you that the industry
is not without options. There are a nunber of things
t hat can be pursued through --

CHAl RVAN WALLI'S: W can | ook at these
pi ctures, and we can sort of see howthey m ght work.

DR,  LETELLI ER: Exactly. That's the
i ntent.

CHAI RVAN WALLI'S:  So now you want to tell
us about the chem cal --

DR. LETELLIER G ve ne a nonent to pull
up the slides. And | apol ogize, | don't have handouts
for you. Those can be provided after the briefing.

MR. ARCHI TZEL: |'ve got an ADAMS nunber
if youwant it. It's already in ADAVMS. It's the sane

slides you did at the --
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DR. LETELLI ER: It's a condensed set.

This is essentiallytheinformationthat was presented
at the workshop two weeks ago.

MR.  ARCHI TZEL: Workshop slides are
avai |l abl e i n ADAMS.

DR. LETELLI ER: Have nenbers of the
comm ttee | ooked at those slides --

CHAl RVAN WALLI S:  No.

DR. LETELLIER -- already?

CHAI RVAN WALLIS: No, | didn't.

MR HSIA: | think it would be nore
appropriate -- when we are conplete with the chem cal
testing, there will be a report issued, and at that
time we can cone back, if you choose, to present to
you a conpl ete picture.

CHAI RVAN WALLI S: But the fact that you're
saying there are chem cal reactions that produce
precipitants indicates to ne that there are chem cal
reactions whi ch produce significant stuff. Andit may
not always be in the formof nice, dry -- dry-type
particul ate stuff. It may be gooey or bubbly or
somet hi ng, dependi ng on what's going on chemcally.

DR LETELLIER  That's correct. And we
can show you the status of our investigations. W've

been | ooking at this for the past three or four nonths

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

156

over the sunmmer.

We had a rather limted scope to assess
the plausibility of these various chem cal reactions,
exacerbating head |loss on the screen. Al of this
work i s al so being done at the UNM Civil Engi neering
Departnment in their hydraulics |ab.

The notivation for the work -- you're wel |
awar e of concern of the comm ttee regardi ng gel ati nous
material observedinTM. Try to focus on determn ning
where this material cane fromand if it's a plausible
concern for reactor accident sequences.

CHAI RVAN WALLI S: Now, this stuff that
sprays out fromthe reactor is borated water. So when
it hits the stuff out there in the containnent, it's
boric acid. Wen it gets inthe pool, it gets diluted
wi th sodi um hydroxide. |Is that the way | understand
it? It gets turned to a high pHin the pool.

DR. LETELLIER  Your chem cal injection
tanks that actually increase the pH -- there are
sodi um hydroxide injection tanks, and the boron
concentration in the RAST is nuch different than is
present in the RCS.

CHAI RVAN WALLI'S: But they don't inject
into the reactor system They inject into the

cont ai nnent sonmewher e?
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DR LETELLIER Yes, they do. They are

part of the spray and also the --

CHAI RVAN WALLI'S:  But they don't inject
into the RCS. The RCS is borated, acidic, |ow pH
stuff. So the jet that hits the walls is acidic, and
then it has a chance to do its acidic reactions. |t
runs down the wall, and it nmeets this al kali ne stuff,
whi ch has cone from sonewhere el se, and the spray,
whi ch has fallen down fromthe roof.

MEMBER S| EBER: The reaction actually
occurs in the contai nment atnosphere.

CHAl RVAN WALLIS: It can as well. | think
it's -- there's sone uncertainty. But the jet -- if
the jet's direction is certainly acidic, and it
sputters acid all over the wall --

DR LETELLIER: That is a detail that we
have not exam ned as yet -- the tinme dependence of the
concentrations. W've | ooked at nore t he honbgeni zed
sol uti on of the contai nnent pool, what would be -- in
particular, how the spray RWST inpacts the water
chem stry, because keep in mnd that the sprays
i npinge on a nmuch | arger area of exposed netal than
the break jet.

| should state right upfront that thisis

i nportant enough -- we feel it's a very inportant
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i ssue, and we've convened a peer revi ew panel to take
pl ace the first week of Septenmber. W're not sure
what expectations we should neet through this peer
review, but we do have outside experts that are --
both represent academ a, national |aboratories, and
the industry, that are not currently participatingin
the safety -- resolution of the safety issue.

We're investigating several tasks. The
scope was broad -- |ook at chem cal effects. We

focused primarily on the corrosion of exposed netal s

with subsequent precipitation. There are other
chem cal effects. One has been postulated this
norning -- hydrogen generation that leads to the

formation of bubbles. That was not on our |ist of
priorities.

CHAl RVAN WALLIS: But it's mentioned in
your report.

DR LETELLIER As | said, it's not on our
list of priorities for this limted introductory
effort. We were | ooki ng at chem cal degradation of an
existing fiber bed. W' re concerned about --

CHAI RVAN WALLI'S: Wl |, the sinplest thing
you can do -- | guess | could ask the staff here to do
it -- isit says here that it's already being used to

estimate hydrogen source term So we could sinply
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take the results of what -- that analysis that has
been done, find out how nuch hydrogen there is.

DR LETELLIER: That's true. 1t could be
done as an anal ytic exercise.

CHAI RVAN WALLI S: Find out what that
information is. If it's -- it says it's been done.

DR LETELLIER: | will tell you that none
of our imersion sanples show evidence of bubble
formati on. Zinc granules, zinc coupons, paint chips,
t he generation is not --

CHAI RVAN WALLI S: So they're used i n many
FSARs to estimate hydrogen source term

DR LETELLIER  Yes.

CHAI RMVAN WALLIS: So they nust be there
somewhere. Ckay.

DR LETELLIER: That's true. And because
of that work, we do have esti mates of exposed al um num
area, because of that need to track hydrogen
generation. W have sone i dea of plant vulnerability
regardi ng exposure area.

MR. ARCHI TZEL: 1 just asked the committee
a question on that. If a lot of the hydrogen
generation conmes off the severe accident source term
in the DBA, would that be a factor that we should

consi der ?
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CHAl RVAN WALLI S:  No.

MR. ARCHI TZEL: Well, | nean, you assune
a certain anmount of fuel damage. 1t's nuch nore than
you get in the DBA

CHAl RVAN WALLI'S: Is that what's done in
t he FSAR?

MR.  ARCHI TZEL: Hydr ogen generation is
com ng fromt he radi ol yti c deconposi tion of the water.
And i f the DBA prevents that, | knowwe assune that in
t he DBA. The whol e purpose of this exercise -- you' ve
got a DBA, and you've got this -- | nmean, there's an
opportunity to not consider it based on the fact that
you don't -- | knowwe do consider it for radi ol ogi cal
doses.

MEMBER KRESS: This thing is to keep from
getting these products in there, and | don't --

DR. LETELLIER  Exactly.

MEMBER KRESS: -- think you want to do
t hat here.

CHAI RVAN WALLI S: There's a different
question, though. There's --

DR. LETELLI ER: Hydrogen generation does
not precede | oss of sunp.

MEMBER KRESS: No, that's right.

DR. LETELLI ER: It's not an initial
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condition fromour --

MEMBER KRESS: That's right. | don't
t hink you want to do it that way.

MR ARCHI TZEL: | don't understand. |
guess I'mjust tryingto -- | guess ny point was there
is an opportunity to not consider it because you
haven't had the core damage.

CHAI RVAN WALLIS:  No, | don't think you
can not consider it. It's achemcal effect. | nean,
it says it here -- that the alumnumreacts with --

MR, ARCHI TZEL: Well, the alumnum --

okay. | thought it --
CHAIl RVAN WALLIS: -- the stuff that's in
the sunp, and it's going to nake -- so it makes

hydrogen. So | think you have to consider it.

MR. ARCHI TZEL: Ckay.

DR LETELLIER We will review that.

CHAI RVAN WALLI' S:  Maybe you can't use the
nunbers for some other calculation to find out how
much hydrogen. So maybe what |' m aski ng Ral ph to do
is not very helpful. But at |east he can | ook at it
and see if we can learn fromit.

DR, LETELLIER: A simlar issue bringsto
m nd the water chem stry. |In a severe fuel damage

event, you'll have nitric acid produced because of
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radi ol yti c exposure of air.

MEMBER KRESS: Still, you have to have t he
radi ati on.

DR. LETELLI ER: You have evolution of
chlorides from cable trays. But, again, those

conditions --

MEMBER KRESS: That doesn't seemto be
part of this.

CHAI RVAN WALLI S: We're not | ooking at
radi ati on here.

MEMBER KRESS: Right.

MEMBER SI EBER:  They're | onger term

DR LETELLI ER: Those are | onger term and
we' ve i gnored those chem cal reactants in our matri X.
Schematically, this is the concern that occurs, that
the borated solution and sprays inpinge on exposed
metal surfaces. Metal surfaces are also inmmersed in
the pool, and the netals can be dissolved and
suspended as free ions in solution.

If you reach saturation -- and these
netals are extrenely insoluble -- once you reach
saturation, there's a potential for precipitationto
occur. The formation of nmetallic hydroxides, for
exanpl e, shown in the m ddl e panel -- we've confirmed

that, yes, you can produce these effects using
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background, borated water, and sinulated netallic
nitrates to i nduce free netal, dissolved netal. You
will generate a precipitant, and it wll cause
signi ficant head | oss.

CHAI RVAN WALLI S: When t hese zinc ions are
running around in this low pipe pH-- nowit's high
pH, isn't it?

DR, LETELLIER  Yes, it is.

MEMBER KRESS: Aren't these extrenely
smal | ?

CHAI RVAN WALLI S: Ils there a hydrogen
production nmechanismin there?

DR LETELLIER |'mnot sure. W have not
addressed --

CHAI RVAN WALLI S: But it says in your
report that's why --

DR LETELLI ER Vell, | don't have any
comment. W have not addressed hydrogen generati on.

CHAl RVAN WALLI'S: Let's see if there is.

MR,  CARUSC What conmes out from the
reactor, the spray or -- to create the zi nc hydroxi de?
It's --

DR. LETELLI ER: In the mddle panel,
that's the precipitation.

MR. CARUSO Actually, it's the left-hand
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panel , the production of the zinc hydroxide | believe
gener at es hydr ogen.

DR. LETELLIER That may be true. W have
not exam ned that.

CHAl RVAN WALLI'S: Wl |, where does the H
go from the water? It presumably gave the OH to
the --

MR. CARUSO That's where it goes.

DR LETELLIER  Well, keep in mnd that
this is strongly buffered solution. There's a |l ot of
sodi um hydr oxi de that's avail abl e.

CHAl RVAN WALLI'S:  You're going to sort
t hat out.

DR. LETELLIER  Right.

MEMBER FORD: | guess the thing that --
everything you' ve said so far is thermal dynam cally
possible. 1'd question the kinetics of the process,
whether it's a big deal or not, and --

DR. LETELLIER: That's a very inportant
i ssue. W have denonstrated that each of these
separate effects can occur.

MEMBER FORD:  Yes.

DR, LETELLI ER W' ve denonstrated the
I i nkage between step 2 and step 3. The fl occul ent

material is very transportable. The particul ates are
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extremely fine. They are extrenely small, but they
al so are hydrophilic inthe sense that they bind wat er
nol ecules into a jelly, into a gel ati nous nass.

CHAl RVAN WALLI S:  What you need to do in
your picture is show those green things as zinc and
the white things as hydrogen.

MEMBER KRESS: That's what they are.

CHAI RVAN WALLIS: And then, if you take a
physi cal nodel, the zinc particles and hydrogen
bubbles -- and your picture is very good --

DR, LETELLI ER: W add the hydrogen
bubbl es.

MR. CARUSO Does the concrete have any
chem cal effect?

DR LETELLI ER: It certainly does. I'n
fact, we added sone cal ci umcarbonate to represent the
eroded concrete present in the jet.

MR. CARUSO And what did it do?

DR LETELLIER: Well, we have not done an
exhaustive assessnent of the paraneters of
concentration. Ingeneral, it increasethe pHsimlar
to the sodium And, in fact, in that respect it's a
buffer solution, and it increases the solubility of
the netals, dissolved netals.

MR. CARUSO So it probably al so depends
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on the type of concrete, too.

DR. LETELLI ER It certainly would.
Cont ai nment environnments are very dirty. You have a
vari ety of chem cals that are different fromour cl ean
test tube, our beaker experinents.

The executive summary we have already
hinted at. Metal corrosion is credible for the
borated cooling water. The UNM test confirmed the
literature reported val ues for roomtenperature. They
are typically reported in units of grans per hour per
square neter of exposed netal.

But for the el evated tenperature, we did
oven tests at 80 degrees C, just to represent a
substantial |l y hi gher tenperature. W were not ableto
confirmthe reported rates of 11.3 granms per hour per
square neter. Those are extrenely high rates, and we
believe that the kinetics are an i nportant aspect of
this inconclusive test at the nonent.

We are | ooki ng at i mrersi on and corrosion
in a quiescent beaker that's not subject to flow
nmechani snms of any kind. And we think that there's a
surface catal yzed redepositionof thismterial. It's
not freely released to the solution so that you
gradual | y reach saturation. It's affected by the very

hi gh | ocal concentrations near the substrate, and |'11
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show you a picture of what that corrosion product
| ooks I|ike.

CHAI RMAN  WALLI S: Now, in terms of
breaking of f flakes of paint, does the boron in the
water help to | oosen up the fl akes?

DR. LETELLIER: W haven't exam ned that
issue. We are looking at paint as a debris source
that's liberated in the zone of influence. The
i ndustry gui dance and t he best avail abl e NRC gui dance
is to assume 100 percent destruction of paints within
t he damage zone. W have not | ooked in depth at the
chem cal effects on those paint chips.

We are concerned about the potential to
| each the zinc frominorganic primers, because that's
asignificant reservoir of nmetal, for exanple. And we
do have sone very prelimnary tests, qualitative in
nature, that | wasn't prepared to present.

The second bullet in blue -- we have
confirmed that the lowsolubility of these netal s does
lead to precipitation if you exceed the saturation
t hreshol d, and t hat t he chem cal precipitate does | ead
to a substantial head | oss in conbination with fiber
on the screen.

Utimtely, the plant vulnerability

depends on the connection between corrosion and
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precipitation, and that really needs to be established
by an integrated test that we haven't done yet.

To get into the details of how the test
procedure was conducted --

CHAIl RVAN WALLIS:  Well, let nme ask you
her e. Suppose that these chemical effects are
important. W don't seemto have a know edge base for
i ndustry to respond to the question about, do they
have a significant effect on their plant? So what's
required to get that know edge base? | woul d presune
NEI isn't goingto create it out of nowhere. It's not
t here.

DR LETELLIER We're in the process of
creating the know edge base, and our October report
will be the first --

CHAI RMVAN WALLIS: So, again, it's one of
t hese t hi ngs where you can't do the anal ysi s, because

you don't know yet. So we don't do anyt hing.

DR, LETELLIER. Well, I'mnot sure that's
true. | nean, | showed you a corrosion rate that's
reported in the literature. 1It's very high

CHAI RMAN WALLIS: It is.
DR LETELLI ER: It will lead to nmany
hundr eds of pounds.

CHAl RMVAN WALLI S: Orders of magnitude

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

169

bi gger than you observe.

DR, LETELLIER Yes. But, infact, that's
t he best avail abl e evidence at this nonent. And the
conservati ve approach is to adopt that corrosion rate
wi th sone esti nat e of exposure opportunity, and assune
t he connection between corrosion and precipitation.

MEMBER FORD: In your know edge-based
report, this one here, you nention in one of the --
some of the plants that have seen bl ockages. Sl udge
was tal ked about, in which there was netal corrosion
plugs. Wat netal was it?

DR LETELLIER  Well, in the BWRs that
have a suppression pool, the sludge is predom nantly
iron oxide. It's rust. And, in fact, during the BWR
study, that debris source dom nat ed consi derati ons of
addi ti onal dust that m ght be present, because there
is so much iron oxide.

And the correlations were tailored to
performbest with that type of debris. There were no
consi derations of the chem cal precipitants at that
tinme.

Let's skip to sonme i nformation about how
the precipitation tests were conducted. W started
with the ionized water supplemented with our boron

concentrati on, representative of actual pl ant
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configurations. It was not done in the detail that
you al luded to. It was neant to describe the gross --
t he bul k m xed concentrati on.

We established a fiber bed in a closed
| oop test apparatus, and then we i ntroduced a netallic
salt in order to force the precipitation to happen.
We essentially introduced nore -- we i ntroduced enough
nmetal to exceed the saturation threshold, and then we
observed the results.

MR. CARUSO Wiy did you pick those
particul ar chem cal s?

DR. LETELLIER W were nostly interested
in the netals, because there are exposure
opportunities for iron, al um num and gal vani zed cabl e
trays represent zinc. W coul d al so have used copper,
| ead, etcetera. Those are the vul nerable materialsin
cont ai nnent .

W use the nitrate as a conveni ence for
i nt roduci ng di ssol ved netal. W coul d prepare a stock
solution, essentially.

CHAI RVAN WALLI S: Did you have -- you
didn't have flakes of zinc paint and stuff in there,
but --

DR.  LETELLI ER: Not in these tests.

That's correct. These are sonme of the test sanples
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that are arrived at fromdifferent concentrations of
iron and zinc. In the next slide, I'll show you the
data that all of these netals --

CHAl RVAN WALLIS: We are looking at little
buttons of stuff which got eaten by --

DR. LETELLIER: We're actually | ooking at
the test sanples about four inches in dianeter.

CHAI RVAN WALLI S:  They obvi ousl y got eat en
by somet hing. They got corroded, didn't they? Isn't
t hat what we're seeing?

DR LETELLIER: No. Let me clarify.

CHAl RVAN WALLI'S: It | ooks like artifacts
from an archaeol ogi cal dig or somet hing.

DR. LETELLIER: They | ook |ike jellyfish.
Keep in mnd that we introduced clean fiber into a
test section that's about four inches indianeter. W
put in 100 grans of fiber, whichis essentially yellow
insulation. Andtothis test columm we i ntroduced the
nmetallic nitrate, induced the precipitation, and we
measured the head | oss.

CHAI RVAN WALLI S: So you nmade zinc
precipitate on the fiber in sone --

DR, LETELLI ER: Yes, we forced it to
precipitate.

CHAI RMAN WALLI S: And you made this
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gooey - -

DR LETELLIER: Yes. These are the test
sanpl es of the bed that was recovered fromeach test.

CHAI RVAN WALLI S: -- cooki e dough type
stuff. Is that right?

DR, LETELLIER Right.

CHAl RVAN WALLI'S: Well, that's the sort of
t hing we thought m ght happen, or could, you know?
Needs to be consi dered.

DR. LETELLIER. W can certainly create
those conditions in a confined environment. It is
pl ausi bl e.

These are the data, head | oss bei ng shown
on the vertical axis, and the effective concentration
of each netal al ong the abscissa. The blue |line shows
you the baseline. That's the head | oss incurred by
the fiber alone, by itself. And then you can conpare
the margin that was measured.

CHAI RMAN WALLI S: It's just like the
precipitates from the soap that gum up your drain.
It's not just the hairs. |It's the other things that
get in with them

MEMBER S| EBER: That holds the hair
t oget her.

DR, LETELLIER That's right. And that's
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an inportant factor. You should understand that the
head |oss that we're observing here is nuch, nuch
greater than you would observe from an equival ent
anount of dry particulate. It's nuch different than
t he 6224 correl ation

The threshold of about 10°° nolar is the
threshold for the saturation threshold. That's where
we first start to observe the effects. The
concentration axis really represents additional nmass
that we've added to the bed, and that's why the
pressure -- the head loss trends are consistent
bet ween materi al s.

MEMBER KRESS: That's the concentration
you woul d have had i f you added that nass and none of
it precipitated?

DR LETELLIER  Yes.

MEMBER KRESS: (kay.

DR. LETELLI ER: That's right. But, in
fact, all of it precipitated.

MEMBER KRESS: Yes.

DR LETELLIER: And all of it arrives on
t he bed.

Now, just to give you sone engineering
chem stry facts to ki nd of basel i ne your under st andi ng

about this, first of all, you understand that every
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netal has a different nolecular weight. But if you
| ook at this block, the threshold for precipitation of
about 10" nolar is equivalent to several tens of
pounds inamllion gallons of water. That's not very
much material. And, in fact, nost |arge drives don't
have a mllion gall ons.

CHAI RVAN WALLI S:  The anount of hydrogen
needed to float that stuff, because hydrogen is so
[ight, is even |ess.

DR LETELLIER: Perhaps you're right.

CHAI RVAN WALLI S: It doesn't take many
nodels to --

DR LETELLI ER: Keep in mnd that the
precipitation -- the precipitant -- it mght serve as
a nucleation site for bubbles.

MEMBER KRESS: And now that was a |og
scal e on concentration.

DR LETELLIER  Yes.

MEMBER KRESS: And so you're going up a
factor of 10. Do you have that nuch avail able
conpared to the anmpbunt of water you have?

DR LETELLIER: Well, keep in m nd, your
observation was exactly correct. These are the
concentrations that would exist if there was no

precipitation. But, in fact, once you reach the
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threshold, it does precipitate.

MEMBER KRESS: So it's a continuous --

DR LETELLIER Yes, it is a continuous
process. And so this concentrationreally represents
t he anount of material that we force on the bed. It's
directly proportional to the mass on the bed.

MEMBER KRESS: (kay.

DR LETELLI ER Now, in this block, at
10°® nolar, the amount of material that we actually
added to our 10 liter closed loop is very small --
fractions of a gram-- .3 grans of al um numwere added
to this test vol une.

And we are actually inducing seven to 10
feet of head loss with just a fraction of a gram
That's much, nmuch di fferent than you woul d expect from
an equi val ent mass of dry particul ate.

| did not bring the el ectron m crographs
of the debris bed. But you can see that the
precipitant tends to stick or adhere to individual
fibers, and it changes the hydraulic flow
characteristics of the bed.

Dry particulate, by contrast, tends to
lodge inthe interstitial space and obstruct the flow
area. So there's a quite different mechani sm goi ng

on.
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Al so, our observations of the jelly-type
| ayer give you the inpression that it's taking up a
much | arger volume than would be assunmed by those
fractions -- fractions of mass. So the precipitant is
actual Iy hydrophilic.

CHAI RMAN WALLI S: That's what gels do.

DR LETELLIER Exactly. It binds water
nol ecul es into a gel ati nous nass.

CHAIl RMAN WALLI'S:  Wiich really makes ne
feel good.

MR. CARUSC |I'Il tell you where there's
a lot of information about this, and that's in the
filtration industry. And I'm-- probably every pl ant
in the United States, every nuclear plant in the
United States, has a chem cal waste treat ment buil di ng
that has a whole bunch of filters in it with pre-
codes, and all sorts of techniques |like that to do
exactly what you're trying to neasure. And the people
that sell those machines know all about how this
wor Ks.

DR, LETELLI ER That's exactly right. For
the final steps of water quality treatnment, for
clarification they add an al um numni trate coagul at e.

MR. CARUSO Fl occul ents.

DR LETELLIER  Exactly.
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MR. CARUSO And sonewhere in every pl ant

there is a chemi cal engineer that runs that waste
treatment plant that knows all about this chem stry.
You've just got to get that guy out and talk to the
t hermal hydraulicist.

DR LETELLIER: But keep in mnd this is
the kind of chem stry that you do not want inside a
cont ai nnent during accident. So thereis a disconnect
in the application of their expertise. But you're
right; there's alarge body of information avail abl e.

VEMBER S| EBER: It's the same process,
t hough.

MR. CARUSO The sane process.

DR LETELLIER  Yes.

CHAl RVAN WALLIS:  well, | think you've
convinced at least me that this is sonething that
needs to be considered in resolving this issue of
some - -

MEMBER S| EBER: It may go beyond that.
This may be the overarchi ng consi derati on.

DR LETELLIER: Let me introduce one nore
observation fromthe tests that are not so concl usi ve.
When we tried to confirmthe di ssolutionrates at high
t enmper ature, we assuned t hat corrosi on woul d happen in

a nore or |ess uniformmnner until you reached that
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saturation, and then the precipitate would form

But, infact, we never reached saturation.
We started to produce a secondary corrosion product
that recrystallized on the nmetallic substrate. And
this may be an artifact of our very qui escent beaker
where, in fact, you cannot renpve the di ssol ved neta
that's free to enter the solution. You' re dom nated
by | ocal concentration effects.

But, in fact, the corrosion is evident at
hi gh tenperature. Shiny zinc granul es turn bl ack, and
they tend to gain mass, in effect, leading us to
suspect that there's a secondary chemical reaction
that's bi nding ei ther nitrogen fromthe air, dissol ved
air, carbon fromthe air, oxygen, sonething -- and
we're working to anal yze the conposition

CHAl RVAN WALLI'S:  When they oxidize in
this solution, they take the oxygen from sonet hing,
presumabl y.

MEMBER KRESS: OH.

DR LETELLIER. Fromthe water.

CHAl RVAN WALLI'S:  What's |eft behi nd?

MEMBER KRESS: H,.

DR. LETELLI ER: These corrosion products
have a very interesting crystalline structure. There

are a couple of different formations. The very -- the
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small fine platelets that are well| organi zed crystal
structure, and there's an alternative which is the
| arge puff balls, for lack of a better word.

The conposi ti ons of those two crystals are
very simlar. W' ve done an electron X-ray spectrum
anal ysis as a byproduct of the el ectron m crograph.
You get an excitation signature fromel ectron shells,
and you can |look at the X-ray spectrum and identify
conposition. And we've done sone of that.

| didn't choose to present it, but it's
hel pi ng us understand the conposition in hopes that
we'll pin down the formation -- the mechanism for
formation.

CHAI RVAN WALLIS: Is this the picture of
t he bl ack stuff on the tiny zinc particles?

DR LETELLIER  Yes.

CHAI RVAN WALLI'S: So the size of this is
actually still small conpared with the particle
itself. The size of these --

DR. LETELLI ER: The scal e of the white bar
at the top is 20 microns.

CHAl RVAN WALLI'S:  But the size of these
grow hs --

DR. LETELLIER  Very small.

CHAl RMVAN WALLI S: -- barnacles and all,
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they're very nmuch smaller than the size of the big
particle itself.

DR LETELLIER  Yes.

CHAI RVAN WALLIS: So it's not as if it
grows very big as a result of this.

DR LETELLI ER: That's correct. And,
unfortunately, this material is quite frangible. It
cones off. It's brittle, and it -- depending on
further testing, it may represent a newdebris source.

CHAl RVAN WALLI S: Anot her concern, you
know, m ght be if it enabled the particles to hook up
together or something, if you stick them together,
make sone ot her structure.

DR LETELLI ER  Per haps.

CHAI RVAN WALLI S: Anyway, very
i nteresting.

DR LETELLIER: So our status to date --
we' ve essentially conpleted all of the experinents
t hat we had proposed under the current scope, and now
we' re docunenting our results that will be rel eased as
a NUREG in the Cctober tinmefrane.

There are significant uncertainties
rel ated to corrosion at high tenperature. W have two
hypot heses that -- either the dissol utionis happening

so qui ckly that you reach saturation and i medi ately
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deposit into crystals, or you' re dom nated by surface
chem stry. You have a het erogenous reacti on occurring
that's dom nated by the | ocal concentration

MEMBER KRESS: The 11 granms per hour per
unit area, does that come from extrapolating the
erroneous curve fromlower -- a |ower tenperature?

DR, LETELLIER | suspect that it m ght,
and that's the reason that we felt it --

MEMBER KRESS: You can miss those pretty
nmuch, dependi ng on how nuch of the bottompart of the
curve you have.

DR, LETELLIER W felt it necessary to
confirm those rates before we proceeded with our
assessnment of vulnerability.

MEMBER KRESS: Yes. But you're quite
right. These local effects <could -- loca
concentrations could have a big effect.

DR, LETELLIER: And I think we could do a
better job of this neasurenent, corrosion rate
nmeasurenent, if we had a flow ng system

MEMBER KRESS: Yes. Stick a stirrer in
your beaker.

DR LETELLIER  Yes.

MEMBER FORD: The other thing is that

you're using zinc as a -- correlated to zi nc chronate.
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Al t hough sonme paints do have netallic zinc in them
not many do. It's not zinc chromate. There's an
inhibitor, and so you're nerely fooling yoursel ves by
doi ng your experinents on netallic zinc.

But, you know, it would --

DR LETELLIER: W' re al so concer ned about
the galvanized cable trays, which represents an
addi ti onal source of zinc.

MEMBER FORD: That woul d be netal l'ic, too,
al t hough not entirely. If it's a nore nodern pl ant,
it wouldn't be zinc, it would be zinc granul es.

CHAI RVAN WALLI'S:  So is there potenti al
here for this thing -- this issue to be sort of
resol ved by you sending out all of this -- this Reg.
Gui de, and NEI cones up wi th a wonderful anal ysis, and
everyone says everything is fine.

And then, in a year or two's tine, people
have done a little nore work with this chem stry and
have said, "No, it isn't," because the chem cal stuff
is much nore lethal to the screen than all these
fibers or inconbinationw ththem Therefore, you' ve
got to start again. Is there a potential for
sonething |ike that to happen?

VR, ARCHI TZEL: "1l say that industry

said no way. They're not going to go to their VP and
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do this with this issue hanging out there. That was
what got --

CHAI RVAN WALLI'S:  So nothing is going to
happen until the chemical issues are resolved?

MR. ARCHI TZEL: That was the feedback we
got at the workshop.

CHAl RVAN WALLI S: That's what we heard
froml think Steve Rosen. He said that because you
can't understand what's going on, you do not hi ng.

MR, ARCHI TZEL: | think that was the
conment he made, yes.

MR. HSIA: But at this nonent, | would
like to put a different perspective -- yes, it's true
based on the tests we have done so far that there is
significant head |oss because of the gelatinous
material. Wat we really don't knowis how nuch net al
structures or nmetal parts that couldinteract withthe
cool ant at |ower part of containnent.

Even the spray comes on -- there are
netals up there. W really don't know how |l ong --
what the effect is. W know the corrosion will be
t here, but we don't knowwhet her the corrosionw || be
carried down and start to react. So there are still
a lot of questions.

W're not saying at this nonment that
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pl ants have problens. Al we're sayingisif you have
gel atinous material. So it's very plant-specific.

DR LETELLIER: 1'dlike to point out also
i n t he handout package on sunp operability strategies,
on the second-to-the-1ast page, there is a concept of
sacrificial screenarea, which m ght be appropriateto
mtigating this problem

CHAI RVAN WALLI S: Yes. There are all
ki nds of fixes one m ght devi se when one under st ands
enough about what's happeni ng.

DR LETELLI ER I ncl udi ng chem cal bal ance
on the |li nes of phosphate baskets that were i ntroduced
for iodine sequestration.

CHAl RVAN WALLI'S: Right. As long as you
don't screw up sonething el se by doing that.

DR LETELLIER It has to be an integrated
safety --

CHAI RVAN WALLI'S: | think we're comng to
the end here. M colleague Dr. Kress has to | eave.
I'"d like to ask himto give us the benefit of his
t houghts at this tine.

MEMBER KRESS: Ckay. First off, | do
think thisis asignificant safety issue, and |I' mgl ad
to see all of the good technical work that's been done

so far.
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I'm a bit surprised that there is no
element of risk-informng this Reg. CGuide or risk-
informed the rule associated withit. And what | nean
by that is |I think one could attach probabilities to
breaks of different sizes.

And if one had, then, an acceptable
frequency of these breaks based on the outcone -- and
t he out cone woul d probably be as a rel ease of fission
products or sonmethinginthelong-termcooling-- then
one m ght be ableto -- if one had an acceptance val ue
on that, one might be able to elimnate many of the
break size based on ri sk consi derations, and get down
to a size that nmay be a reasonable size for screens
that we may al ready have.

So I"'ma bit surprised that | don't see
t hat thinking showing up so far. And along the same
vein, | think | eak before break woul d be an input in
establ i shing these frequencies. And|' msurprised not
to see that.

Anot her thought is | -- you know, in spite
of the comments on reflection off of surfaces, the
zone of influence still looks tone like it could use
some nore thought. | woul d have guessed, for exanpl e,
one m ght have taken the conical shape and just

directed it arbitrarily in all different directions
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and pick out the direction that gave you the nost, or
sonething |ike that.

And | still think it needs some nore
t hought, and I haven't gell ed ny own t houghts on t hat.

And finally, I think this life stuff you
showed on the chem stry has the potential to be a real
showst opper. And | think eventually need to put to
rest chemcal effects.

Now, | suspect the kinetics may be too
slow for this to be real significant, and so | think
it's real inmportant that you get through the kinetic
effects and actually pinpoint what the potential
danger in that is. But anyway, | think you guys are
t hi nki ng along the right ways, and | ooking at very
i mportant phenonenon. And |I'mglad to see sone good
t echni cal input going into it.

CHAl RMVAN WALLIS: Well, that's good, Tom
How about, then, this Reg. Guide -- how does that fit
in fromthe regulatory point of view? |Is it going
along with all of these -- thinking along the right
i nes?

MEMBER KRESS: You know, | feel alittle
bit like Steve. | hate to see nothing being done.
And t he questionis, you know, Reg. Guides are usually

living docunents. You change them as you |l earn nore
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and |l earn nore. The question is: when do you stop
| earning and put out sonething that's useful ?

| don't know. That's a regulatory
decision, and | don't know if |I've got nuch advice
there. But personally, | don't think the Reg. Cuide
is quite far enough along to be ready to go out. But,
you know, | think we need to | ook at it nore and | ook
at the NElI docunent in conbination before we can nake
t hat deci si on.

CHAl RVAN WALLI' S:  Thank you.

It's abit of achicken and egg situation,
isn't it? | mean, you send out the Reg. Guide and ask
for all kinds of things, and this may i nduce people to
do the work. O you can say, well, they're going to
adapt the Reg. Guide. W want to see what work they
can do before we fit in the Reg. Cuide, so the Reg.
Quide fits in with it. And you have different
strategies that could be adopted there.

MEMBER KRESS: Thank you, guys. | have to
run.

CHAl RMVAN WALLI S: Let's see. Tony, do you
want to wap things up, or T.Y., or anyone fromthe
staff?

MR. HSIA: The only thing | want to say is

t hanks for this opportunity. You have pointed us to
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several inportant issues we may not have delved in
deep enough. We're going to do that, and that's it.
| don't have any other concl udi ng comments.

CHAI RVAN WALLI S:  Thank you.

MR. HSIA: Thank you.

MR. BUTLER: | feel conpelledto make sone
clarifying statenents on what industry is doing to
address this issue. | do not want to | eave the ACRS
with an inpression that the industry is not doing
anything to address the issue awaiting final
resolution on the chem cal effects. W are doing a
nunber of actions, what we can do right nowwth the
i nformati on we have.

We just conpleted a workshop. W are
doing -- individual plants are doing wal kdowms to
assess their inventory of possible debris sources, to
address their layout, to get as nuch information as
t hey can, such that when they're given a go-ahead to
do the evaluation, they can do that.

The concern expressed at the workshop
nmentioned by Tony earlier was that the final
resolution, the final fix, it would be very difficult
to goto a VP right now and say, "W need to install
a 600 square foot passive screen” without know ng the

effect of the -- of that solution -- of the chenica
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effects on that sol ution.

So without having a little bit nore
information, we -- you know, we're -- the final
resolution may be delayed until we have that

information. So what we're going to do is neet with
the staff on -- in Septenber to di scuss what research,
whet her it be NRC sponsored or industry sponsored, is
necessary to get the answers as quickly as possible.

CHAI RVAN WALLI S: WIl you have the
Sept enber -- the guidance you were going to put out
ready in Septenber, with this chenmical issue as
something to be done later? O what?

MR. BUTLER: We're hoping to get that out
as -- end of Septenber, nmaybe alittle bit later than
that. \Wether or not we have the chem cal effects
addressed in that conpletely or --

CHAl RMAN WALLIS: Ckay. So we'll --

MR BUTLER -- as just a placekeeper --

CHAI RMVAN WVALLIS: W' Il have sonething to
| ook at, then.

MR, BUTLER. -- we'll have sonething to
| ook at, yes.

CHAl RVAN WALLI'S:  As far as the physical
effects.

MR. BUTLER: Yes. Again, we're not trying
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to hold this up. In fact, we're trying to speed the
resolution up as nuch as we can, because this is a
costly item just to keep following this. So
resolution is sought by all parties.

Thank you.

CHAI RVAN WALLI S:  Thank you.

Sol think I will thank you, presenters,
fromthe staff and fromLos Alanbs. And I'll turnto
nmy col | eagues, yes, for their input.

Do you want to start, Peter?

MEMBER FORD:  Sure.

CHAI RVAN WALLIS: Are you ready to go?

MEMBER FORD: | t hought the Reg. Gui de and
t he associated materials that were given to nme, they
recogni ze all of the constituent paraneters in the
sequence of events |eading up to sunp bl ockage and
| oss of NPSH

| think we recognize all the relevant
ones. The only question, of course, is chem cal and
precipitation. And |l agreewith Tom | think that the
ki netics of the process may well assure that it is not
a major one. It has to be tested.

It gives good advice as to howto tackle
the analysis of the various specific effects,

i ndi vi dual ef fects, in the debris source and
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transport, etcetera. M concern is that there is no
quantificationof theintegrated effects between those
various paraneters.

And t he val i dation of that quantification
agai nst what was observed at various plants -- and
those plants are itemzed in this know edge base
report. And, therefore, | can't see howthe |icensee
can denonstrate that they can avoid the failure
criteria that is given in Appendix A 3 or the Reg.
Gui de.

Therealityis, however, that it wll take
| think a fair anmobunt of work by the |icensees, NEI
EPRI, or whoever it is, to denobnstrate that they can
nmeet those criteria in A 3.

"1l be very interested to see what NE
cones up with in Septenber as guidance to their
cust oners. | think that the Reg. Guide should be
issued nowinits current form with the proviso that
work is done by the industry to resolve these
out st andi ng questi ons.

| don't know howthat is done, procedure-
Wi se or procedure process. But | thinkit is a safety
issue, and it should be -- we can't just wait forever
for these outstandi ng questions to be answered.

CHAI RMAN WALLI' S: Thank you.
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Jack?

VEMBER S| EBER: Ckay. "1l be brief.
This is Rev. 3 of this Reg. Guide, and | amcertain
there's going to be a Rev. 4, because | don't think
that this represents a conplete investigation of al
of the effects that are inmportant in the sunp bl ockage
i ssue.

| don't know, but ny feeling is the
chem cal effectsis aninportant phenonenon. And ' ve
done sonme work, but I'm struck by the fact that |
think that it may be the overriding effect that's
based on sone sinple things that |'ve seen in ny
career.

And | think it's inportant when you do it
t hat you actual |y, i nstead of | ooki ng, for exanpl e, at
el emental zinc that you test based on the conpounds
that youw |l findincontainnent, sothat you get the
right reaction instead of saying, "Well, | tried
sodi um hydroxi de and a coupon of zinc, and | didn't
get this," or "it took this long todoit." 1| would
rat her see you use zi nc chromat e and act ual gal vani zed
coupons of the same stuff that's in the plant as
opposed to trying to sinplify the experinment. And so
| think that that's an inportant factor

So the question beconmes -- do you issue
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Rev. 3 now, or do you say, gee, we don't know enough
about everything that's inportant; why don't we | earn
everything that we can, and then i ssue some final Reg.
Gui de? And | guess | cone down thinking that what's
inthe Reg. Guide is not incorrect, even though there
are sonme assunptions that fol ks can question.

But it's not incorrect. It may be
i nconplete, but | think the industry knows that, and
the staff knows that. So when | ponder whet her or not
it should be i ssued or not, | guess | come down on t he
side that it ought to be, with the expectation that
research has to continue, and that there will be a
further revision.

And | don't think that you can resolve
with certainty whet her plants conply with the three or
four general design criteria or not until you know a
little bit nore about these effects. So that woul d be
nmy opi nion.

CHAl RVAN WALLIS:  Vic?

MEMBER RANSOM Well, | guess I'd like to
support what Dr. Kress suggested, that there seenedto
be many opportunities for risk-informng this sort of
t hi ng, and as opposed to an Appendi x K conservati ve-
t ype approach that's being taken.

It also turns out, comng fromthe west
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and all theirrigation ditches that are around and t he
paper mlls and -- as well as sewage plants, | can't
believe that you'd want to rul e out or be careful not
to rule out solutions which include active trash
mtigating schenes as well as inactive ones.

| nmean, with a system where you can
essentially elimnate the problem | don't know how
that factors into a plant. That's another issue.

But, and a lot of those schenes, too,
woul d elimnate | think the chem cal aspect of the
problem if it exists. So whatever is put in the Reg.
Quide | think should allowthe freedomto enpl oy t hese

ki nds of things, if they desire them So --

CHAl RMVAN WALLI S: Well, | think 1've
already said nost of the things | would say in
sunmary. | think | agree with what |'ve heard fromny
col | eagues. It seens to ne it's a question of

regul atory strategy. W' ve put out this Guide saying
that all of these things need to be considered, and
then say wait for industry to respond.

My expectation is that they will not be
able to respond very well. And then, the questionis
up, really, to the NRR fol ks -- what do you do? What
do you do in a situation like this where it does have

an effect on safety, where there are -- there's even
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-- there's chem cal questions which no one really
knows the answer to yet, which may turn out to be
quite significant in ternms of the answers they give.
So it's a very interesting exanple of a
regul atory situation where sonme kind of w sdomis
called for on the part of people adm nistering the
regul ations. And that's really where | think we need
some good answers, because you can put out the Reg.
Quide as it is and say, yes, it's not perfect, it's a
living document, but at least it gets things going.
And then we can say industry is going to
respond. There's al so the actions that NRRi s taking.
It's being played out. I, for one, will be very
interested to see howit does play out, and I can't,

t hough, see a sure route to a happy conclusion for

ever ybody.

MEMBER S| EBER: Vell, it's sort of
interesting -- you know, Section B, which is in every
Reg. CGuide, is inplenentation. It sets forth the

situations where the Reg. Guide will be used, andit's
pretty limted here. | think there's three of them
You know, it's 50.59 things, but it doesn't take the
formof some generic conmunications or a bulletin or
anything like that that tells alicensee, "You go out

and reexam ne your sunp." Maybe that cones |ater
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That's another step in the process.

And so | thinkindustry, unl ess sone issue
cones up that forces theminto this Reg. CGuide, they
could sit back until such time as NRR decides -- or
the Comm ssioners decide -- you know, we want
everybody to denonstrate conpliance. And they could
do that at any tinme, and, in fact, an inspector in the
pl ant could do that. He could ask for the |licensee's
cal cul ati ons.

MR, ARCHI TZEL: But inposing the Reg.
GQui de would be a backfit. They would have to go
through CRGR, if it's on nore than one --

MEMBER SI EBER: That's right. And that's
why Dis wittentheway it is, | presune, because the
first one tal ks about new construction, plants that
aren't built yet. The second one is application of
50.59 and, you know -- and so | can see the strategy
just fromthe words that were used.

MR, ARCHI TZEL: That's 50.59 conment
actually cones from 1985 --

MEMBER SI EBER  Yes.

MR. ARCHI TZEL: -- where the issue was it
wasn't cost beneficial. But as you do 50.59 changes,
consider that in ternms of when you're placing out

insulation. But in point of --
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VEMBER S| EBER: It conmes with an extra

factor.

MR,  ARCHI TZEL: Ri ght . It's a little
different. It's estranged in the Reg. Guide. But the
other point is if the comrittee considers it
appropriate to examne -- | nean, Research is going
before the CRGR You could change this into a
potential -- it's a lot different. You could do a
cost-benefit.

MEMBER SI EBER  Yes.

MR. ARCHI TZEL: It could be considered
differently before the CRGR

MEMBER S| EBER:  Yes. So, anyway, to ne
the strategy is sort of obvious as to what it is
you're doing. That's okay. You know, that's the way
regul ation works. That's the way this agency does
things, and | don't see anything wong with it.

CHAI RVAN WALLI S:  Ckay.

MR. HSIA: Let nme just put in a couple of
new pi eces of information. The nmeeting with CRGRis
August 26th, and so -- and the neeting -- we are
com ng back to the full conmttee on Septenber 11th,
and we are neeting with industry on Septenber 10th.

So things are goi ng to happen. Deci sions

wi |l be made and recomendati ons wi Il be made by a | ot
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of different people. So we will keep -- fully keep
your staff informed. Therefore, youw Il be inforned.

And |'m guessing that you wll make a
deci sion on this Reg. Guide after the full commttee,
is that correct?

CHAl RVAN WALLI'S:  Yes. No decisions are
made except by the full conmttee.

MR. HSIA: Ckay. So by that time, we'll
wait and see, see whether there are other inputs.
Maybe it can make your decision alittle easier. But
in any case, it's not an easy one. W realize that.
And we thank you for giving us the tine.

CHAIl RVAN WALLIS: GCkay. Wth that, |I'd
like to close the neeting, and | will do so. W are
now adj our ned.

(Wher eupon, at 12: 39 p. m, t he

proceedings in the foregoing matter were

adj our ned.)

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




