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P-ROCEEDI-NGS
8:30 a. m

CHAI R WALLIS: Good norning. The neeting
will now conme to order. This is a neeting of the
Advi sory Committee on React or Saf eguards Subcommittee
on Thermal Hydraulic Phenonmena. | am Graham Wl lis,
Chai rman of the Subcommittee. Subconmttee Menbers in
attendance are: Tom Kress, WII Shack and Rich
Denning. The consultant to the Commttee is Dr.

Sanj oy Banerj ee.

The purpose of this neeting is to discuss
the progress being made by the NRC staff in the
resolution of Generic Safety Issue 191, PWR Sunp
Performance. Today we will hear a report fromthe
staff on the industry response to Generic Letter 2004-
02, as well as a report fromNEl and the Wsti nghouse
Owners Group about their activities.

Tomorrow and Thursday, the staff wll
present the results of its ongoing staff research
program associated with chemical interactions of
cool ant and debris within the contai nment during the
| oss of cool ant acci dent.

The Subcommittee will hear presentations
by and hol d di scussions with representatives of the

NRC st af f and ot her i nterested persons regardi ng t hese
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i ssues. The Subconmittee will gather information,
anal yze relevant issues and facts and formulate
proposed positions and actions as appropriate for
del i beration by the full Conmttee.

We understand that Dr. Shack has a
conflict of interest and will not be participating in
Comm ttee deliberations on this matter. Ralph Caruso
is the designated federal official for this neeting.

The rules for participating in today's
neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Reqgi ster on February 7, 2006. A transcript of the
neeting is being kept and will be made avail abl e as

stated in the Federal Reqgister notice. It is

requested that speakers first identify thenmsel ves and
speak with sufficient clarity and vol une, so that they
can be readily heard.

Who is going to speak first? | thought it
was -- it's not -- Mke Scott has had a remarkable
nmet anor phosis and is now on the NRC staff and is
appearing before us. | understand that he is not
going to speak first. So, please, go ahead and
i ntroduce yoursel ves.

MR. HOPKINS: Yes, hi, |I'm Jon Hopkins,

NRC/ NRR Project Mnager. | work with GSI-191. |
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would like to introduce sone of the staff first that
will be presenting today. You' ve acknow edged M ke
Scott over there at the table. In the first row there
is Dave Cullison on the end, Ral ph Architzel, Shanl ai
Lu, Matt Yoder and Paul Klein. Right here to ny left
is Tom Martin, Division Director, and Tom has sone
openi ng statenents.

MR. MARTIN. Good norning. |I'mrelatively
new to this project. On one hand, |'ve been doing
other things in the Agency, as you nay be aware of.
| cane back to NRR about six nonths ago. However, |
did point out to ny staff that | was Chief of the
CGeneric Safety Issue Branch in 1995 when this issue
first surfaced and | guess --

CHAI R WALLIS:  Well, wait a mnute. |It's
surface grant, first?

MR MARTIN. Well, as a Generic Safety
| ssue.

CHAIR WALLIS: Ch, but it's been around?

MR MARTIN: It's been around a little bit
| onger than that, but as a GSI-191.

CHAIR WALLI'S: As a GSI-191.

MR MARTIN: It resurfaced.

CHAI R WALLIS: kay.

MR. MARTIN: Around 1995.
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CHAI R WALLI S: Thank you.

MR.  MARTIN. W do appreciate the
opportunity to share our activities with you on this
i nportant topic over the next several days. | would
also like to report that we have nmade sone si gnificant
progress since we last nmet with the Committee, but
there are still sonme areas where the NRC and i ndustry
are | acki ng know edge of the phenonena invol ved.

W took your comments and questions to
heart and are continuing to make progress. W aren't
at the end of the road on this issue, however, we do
have a plan to get there and we're going to share that
wi th you today.

There is a question here that frequently
exists for the staff and that is at what point do we
have enough information to nake a decision requiring
the industry to nove forward with nodifying their
systens? Sonetines we nmight not have all the answers,
but we do know enough to apply appropriate
conservatisns and nake a decision with the best
information at hand. This is such a case. Sonetines
we refer to this as engi neering judgment.

The PWR plants are now on track to
substantially enlarge their sunp screens by the end of

2007 using an NRC-approved nethodol ogy. W believe
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this is the right thing to do, we do now, because one
thing that is becom ng nore apparent is that the PWR
sunps are undersized. In many cases |icensees are
increasing the size of their screens by about two
orders of nmagnitude.

Today, we will start by showi ng you the
staff's plan and the NRR perspective for addressing
the issues. The Ofice of Research will discuss
details of research in these areas tonorrow and the
next day, so we nay ask you to defer questions in somne
areas regardi ng research to those presentations.

W have careful |y consi dered your previous
comments, particularly your letters of Cctober and

Decenber 2004. Many of your comments are addressed

n

our presentations. W wll also have staff present to

answer guestions you nmay have if our presentations do
not specifically address your comrents or questions.
W plan to update the Comrittee two additional tines
this year and wel cone your feedback.

|"mal so sorry |"mnot going to be able to
spend much tine at these neetings, because | nade a
commtrment sonme tine ago to attend a training class
this week. At thing point, | would like to turn the
fl oor back over to M. Hopkins.

CHAI R WALLI S: | have witten comment on
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your presentation. You and your introductory remarks
i ndi cated that you were closer to resol ution because
of the work that is being done. |I'll be very
interested to find out fromthe presentations in the
next couple of days whether you are closer to
resolution or further away. And then sone of the new
information seens to indicate that sone of the
optimstic ideas of being able to predict things nmay
have been overly optimstic.

MR. MARTIN. How close we are to resolving
this is arelative term | would say that we have
made significant progress and we continue to nake
significant progress. The industry has noved forward
wi th sone substantial anount of testing as we have and
we're anxious to share the results of that testing
with you.

However, at this point, | believe we do
need to nmake a deci sion and nove on with this issue to
i nprove the overall operation of these plants.

CHAIR WALLIS: See nore information may
make it nmore difficult to nake that decision and |
think that's what we're going to try to find out in
t he next few days whether nore information i s hel ping
or whether it's not. | hate to say nuddying the

wat ers or cl oudi ng.
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MR. MARTIN. Well, we'll be interesting in
heari ng your thoughts about it.

CHAIR WALLIS: That's what seens to be
happeni ng i n sone of these experinments. Ckay. W']|
nove on. Thank you.

MR. MARTIN: Thank you.

MR. HOPKINS: Ckay. Thank you. |'m going
to start off the presentation with a short recap of
hi story and summary of where we are. You know, in
2003, the NRC issued a bulletin. In 2004, we issued
Ceneric Letter onthis. W issued a safety eval uation
on the NEI nethodology in Decenber of 2004. 1In
Sept enber of 2005, we got detailed |icensee responses
to the Generic Letter and SE mnet hodol ogy.

And i n Sept enber 2005 and January 2006, we
issued an Information Notice in Supplenment 1 on
chenmical effects specifically, trisodi umphosphat e and
Cal-Sil insulation. There will be nore presentations
on these topics follow ng.

These are the specific topics we will be
addressing today in our presentation. | would like to
nmention that |ast week Thursday and Friday we had
public neetings with industry and vendors. There are
five strainer vendors here in the United States. At

the neeting it was presented that all plants plan to
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install or have installed newstrainers. The snall est
new strainer planned right now is 650 square feet
screen area. Again, there will be nore in follow ng
present ati ons.

CHAI R WALLIS: Now, | think, again, this
is a question we're going to be after getting an
answer to in the next few days is yes, it's nice to
plan to install these strainers, but if new
information is comng in, which m ght change the kind
of strainer you want to put in, you don't want to put
a new one in and then have to put another one in after
t hat because you' ve now found out that you' ve got new
i nformati on and your previous design wasn't quite what
you want ed.

MR. HOPKINS: Yes, | understand. | think
that's what Tom was addressing in his response.

CHAI R WALLIS:  Yes.

MR. HOPKINS: There are industry -- you're
referring al so to sone test prograns goi ng on now and
status of those will be specifically addressed.

MR. SCOIT: Can | add sonething to that,
G ahanf?

CHAI R WALLIS:  Yes.

MR. SCOTT: As Tom Arden said, the staff's

perspective on that is that it is inportant that we
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make significant inprovenents to the plant in the
near-termrecogni zi ng that those i nprovenents will be
made in parallel with the attai nment of additional
knowl edge and that it is possible that the result of
that know edge will be the need to nmke additiona
nodi fications. And we recognize that it's not an
ideal situation, but the staff believes it is
i mportant to nove forward, at this point.

CHAIR WALLIS: But having a very big
strainer may not turn out to be a very good i dea.

MR SCOTT: And this --

CHAI R WALLIS:  Previously, we thought the
bi gger, the better, but that nmay not be true.

MR. HOPKINS: Okay. Well, and that's
wher e t he engi neering judgment comes in that Tomal so
referred to.

CHAIR WALLIS: Right.

MR. HOPKINS: But again, we'll work
through that in these presentations.

CHAI R WALLIS: Yes, thank you.

DR. BANERJEE: |Is there going to be any
di scussion of nodeling efforts or it wll be just
tal king of experinents at this meeting?

MR HOPKINS: Yes, there will be sone

di scussi on of nodeling.
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DR. BANERJEE: Where will that be?

MR HOPKINS: | believe Shanlai Lu under
near-field effects. WII you be discussing that or
can | have sone hel p here?

MR LU  Yes, at a very fine |evel.

DR BANERJEE: At what |evel ?

MR LU At a very fine level and we're
going to sumarize the vendors past --

PARTI Cl PANT: W can't hear you.

DR. BANERJEE: Can't hear you.

COURT REPORTER: Talk to the m crophone,
pl ease.

MR LU Ckay. How do you do this?
Shanlai Lu fromNRR/ SSIB. Yes, |I'mgoing to cover --
give a summary of vendors testing and the nodeling
approach, but at a very high level. The details of
t he nodeling and the correl ati on devel opment will be
presented by Ofice of Research tonorrow and so you
will hear the details there.

DR BANERJEE: So tonorrow?

MR LU Yes.

CHAIR WALLIS: Yes, | think tonmorrow is
when we're going to do that one, yes. Maybe the
guestion is whether you can nodel sonething of the

experiments non-repeatable. That's one of ny
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guestions anyway.

DR. BANERJEE: Maybe it will shed sone
light as to why they are non-repeatabl e.

CHAIR WALLIS: That's right. GCkay. These
| ook |like very interesting topics.

MR. HOPKINS: Thank you. And again, those
are just NRR s topics this norning. As Shanlai said,
Research will be presenting nore.

This is arather busy flowchart, but it's
to -- the shaded green area is essentially where we
are today. But it's to show you the path we have |ead
out and how the Bulletin and Generic Letter reviews
lead ultimately to closure of GSI-191. As you can see
by the, roughly, green shaded block that says
i ndustry/ NRCtesting, the results of that dolead into
our review of the Generic Letter responses and, if
necessary, additional NRC comuni cati on.

Wth that, | would like to goto the first
presenter or next presenter.

MEMBER DENNI NG May | interrupt just a
second?

MR HOPKINS: Yes.

MEMBER DENNING One thing | don't see
here is an assessnment of what the risk is. As | see

it, we're nowin a position where there is a |ot of
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uncertainty out here and the testing that has occurred
over the last year has verified that there are sone

i ssues that we don't have a good handle on. And NRR
has to decide can | continue to | eave the situation
the way it is? | nean, there are certain actions that
have taken place at the plants already.

MR, HOPKINS: Yes.

MEMBER DENNI NG And we have to ask the
guestion are those adequate in the short-tern? Do we
have to go ahead even wth our Jlack of ful
under st andi ng and, for exanple, put in the biggest
screens you can and nove forward recogni zing that in
the future you mght have to conme back and ask for
nore or do you wait to see where the root research
| eads and have a |lot of confidence that the change
that is nade is the proper one?

And in order to make those decisions, |
see ri sk assessnment being acritical element. | don't
see anything in here that says that we're refini ng now
our understanding of what the risk truly is here and
whether it's inperative that we nove quickly, even
t hough that with t he associ ated uncertai nti es we m ght
find out we have to go back and ask for nore |ater.

Any comment on that? 1Is there a risk

elenment in NRR s decision process or do you think
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you're going to resolve the issues to a |l evel that we
wait just another few nonths and we're ready to put
everything to bed?

MR. HOPKINS: Donny, do you want to?

MR. HARRI SON: Yes, this is Donny Harrison
fromthe PRA Branch. In a way, the answer is yes to
bot h your questions. The resolution for GSI-191 is a
determnistic resolution, but at the sane tine we're
right now in the process of refining sone of the
earlier risks, perspectives I'Il call them on this
i ssue that date back to 1999. W're refining them
with some of the nore recent information we have got
si nce and sone studi es that were done and published in
NUREG CRs over the last three years to give a
perspective of what the risk is related to sone
cl oggi ng.

So that is sonething that we are doing
right now, but it's nore of an informative process as
opposed to actually driving resolution. So the
resolution wll actually be a deternmnistic
resol ution.

MR. HOPKINS: | would say just to recap
some history, again, in the Bulletin and Generic
Letter, essentially, there is justification for

continued operation in there. And, you know, the
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staff consi dered ri sk when we established t hat anongst
that and i f |icensees want to go beyond t he desi gnat ed
end date of Decenber '07, they al so need to consider
risk.

Lastly, | think I need to say even t hough
we sort of focus on nodifying the strai ners and naki ng
them larger, there are al so aspects of other
nodi fications, such as debris catchers or renoval of
insulation or buffering agent changes or sonething
that can inprove the situation that is just not
strainer specific. Okay.

CHAIR WVALLIS: In a way, we're doing this
backwards. W're having research cone in tonorrow and
tell us what the set of know edge is and you' re going
to tell us today how you' re going to nmake deci sions?
It seens a bit backwards, but it will be interesting
to do it this way around.

MR. HOPKINS: W're going to do the best
we can.

CHAI R WALLIS: kay.

MR. HOPKINS: kay. | believe the next
presenter is Dave Cullison.

MR, CULLI SON:  No.

MR, HOPKINS: No?

CHAI R WALLIS: No, we're tal king about the
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screen.

MR. HOPKINS: GCh, ny mstake. Gay. How
do we get to mnimze?

CHAI R WVALLIS: So while you're struggling
with this, are you going to, when you present your
work, refer to the research results or are they going
to be -- are you going to refer these research results
today or are you still struggling with the conputer
that you can't answer nmy question? |s anybody
prepared to answer my question?

MR, HOPKINS: |'Ill answer your question.
l"msorry, | will just --

CHAI R WALLIS: Are you through --

MR HOPKINS: Yes.

CHAIR WALLIS: -- with the conputer?
was j ust wondering if your presentation today i s goi ng
to take account of the research results we're going to
hear about tomorrow? Are you going to refer to them
in sone way or are you going to not?

MR. HOPKINS: For the nobst part, we're
goingtotry not to and just rely on tonorrow. But in
one area, chem cal effects, Paul Klein, go ahead and
address the question.

CHAIR WALLIS: So he will tal k about the--

what you people --
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MR. KLEIN: Yes, we'll try to. Paul Klein

from NRR  We will discuss the high |l evel of the
research results and how they affect our decisions.

CHAI R WALLI'S: Good. Thank you very nuch.

MR, CULLI SON: Good norning. |'m Dave
Cullison fromthe Safety |ssues Resol ution Branch at
NRR.  1'Il be presenting the Bulletin 2003-01 and
CGeneric Letter 2004-02 status. The purpose of this
presentation is to update the Subconmittee on the
status of the Bulletin and the Generic Letter.

On the Bulletin status, we have requested
t hat t he Generi c Communi cati on Branch "gl obal | y" cl ose
the Bulletin, which is we have done our reviews. All
but one plant has been issued a closure letter.

CHAIR WALLIS: G obally close nmeans being
on the sanme pl anet?

MR. CULLI SON: That's the phrase used to
close all of them

CHAIR WALLIS: That's a phrase.

MR.  CULLISON: They're all inclusive
phrase.

CHAIR WALLIS: Pretty big volume there.

MR WH TNEY: It nmeans to close the issue
broadl y, based on individual closures --

CHAI R WALLIS: Use the m crophone.
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MR. VWHI TNEY: -- of the individual plants.

MR CULLI SON:  Leon, use the m ke.

MR WH TNEY: |'msorry. Leon Witney,
Safety Issue Resolutions. It sinply neans that the
issue is to be closed based on closure at each
i ndi vi dual plant.

CHAIR WALLIS: Okay. So you -- it's very
pl ant - specific?

MR. VWHI TNEY: Yes, yes. There are plant-
specific closures that support the global closure.

CHAIR WALLIS: But until everyone has
approved, you haven't got a gl obal closure then?

MR VWH TNEY: Excuse ne?

CHAIR WALLIS: Until every plant has got
some approved way forward, you haven't got gl oba
cl osure then?

MR. WHI TNEY: Right. The branch issued
t he gl obal cl osure recomendati on based on i ndi vi dual
cl osures at each plant.

MR, CULLISON: And just to refresh the
Subconmmittee's nenory, the Bull etin requested that the
licensees do one of two things. One is to confirm
conpliance wth 50.46 or to inplenent some
conpensatory measures to reduce the risk while they

are resolving the issue. Davis Besse is the only
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pl ant that took the first option and they confirned
conpliance with 50. 46

DR BANERJEE: What does 50. 46 nean?

VR. CULLI SON:  Long-term cooling
requi renents, B5. The Safety |Issues Resol ution Branch
devel oped <criteria wused to evaluate the plant
responses and these are the criteria we use. W at
| east have one ICM at each of the six categories. |
won't read these, but maybe in a m nute.

CHAI R WALLI'S: Now, you have all these
things here, but there nust be a neasure of how
effective they are. And there nust be a neasure of
how much they reduce risk or sonething, otherw se
they' re just going through a ritual

MR. WHI TNEY: Sir, Leon Witney, Safety
| ssue Resol ution Branch, no, there was no prescribed
ef fectiveness neasure. |t was based on the judgnment
of the reviewer.

DR BANERJEE: You circulated to us sone
audits of wvarious plants, if | recall. The
docunent ati on you have got.

MR. WHI TNEY: The pilot audits?

DR. BANERJEE: Yes.

MR. WH TNEY: Ckay.
DR

BANERJEE: Pilot audits, right. And
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in those pilot audits there were nmany issues which
were cl osed or whatever it was.

MR VH TNEY: Right.

DR BANERJEE: Not resolved. Now, is that
-- sone of those were fairly recent, | renenber.

MR VH TNEY: Right.

DR. BANERJEE: Those were comng in
January 2006. So how does that relate to what you're
telling us now?

MR CULLI SON: Because those are rel ated
to the Generic Letter not the Bulletin. The Bulletin
had a separate set of actions and we were --

DR. BANERJEE: Can you tell us what the
Bul l etin had?

MR, CULLI SON:  Yes.

MR. VWHI TNEY: Let ne explain, the purpose
of the Bulletin was to perform-- to establish a risk
bridge, if you will, to reduce risk in the interim
while the Generic Letter and SER fixes were being
establ i shed over about a three year period. So the
Bulletin went out. Licensees were to do interim
conpensatory neasures to reduce risk to formthat
"risk bridge" for the tinme period until Decenber 2007.

CHAI R WALLI'S: Then there nmust have been

a measure by how rmuch the risk was reduced surely?
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MR WHI TNEY: No, there was not.

CHAIR WALLI'S: So how can you increase it?

MR WHI TNEY: The criteria that was
established by NRR was to ensure that |icensees did
one interi mconpensatory nmeasure in each of these six
areas that were called out in the Bulletin.

CHAIR WALLIS: Well, the NRR nust have
satisfied itself sonehow that risk was being reduced
and had sone idea of the order of magnitude of the
reducti on.

MR. ARCHI TZEL: Dr. Wallis, this is Ral ph
Architzel --

CHAIR WALLI S:  Yes.

MR ARCH TZEL: -- fromthe staff. |
would like to remind the Conmttee that we did have a
| ayoff.

CHAI R WALLIS: Yes, you did.

MR ARCHI TZEL: Yes, we did. It was --
when t he study was i ncl udi ng operator recovery actions
when the Bulletin Interi mConpensatory Measures tend
to enforce the existence of the recovery actions,

t here was an order of magnitude reduction of the risk.

CHAIR WALLIS: Right.

MR ARCHI TZEL: \When those factors were

consi der ed.
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CHAI R WALLIS: Yes, | think you ought to

say that, because, well, to help to reassure the
public that you actually did achieve a big change in
risk.

DR. BANERJEE: Wi ch neasure gave the nost
reduction in risk?

MR. WHI TNEY: Again, as the reviewer of
the Bulletin, it would be difficult for me to say,
since we did not have a risk nmeasure during these
reviews. W had to ensure that there was at |east one
interim conpensatory neasure in each area and we
weren't measuring them by risk reduction explicitly
and individually.

DR. BANERJEE: But you had -- you said you
used engi neering judgnent. \Which in your engineering
j udgnment reduced the risk nost?

MR. WHI TNEY: Well, obviously, if you can
del ay swi tchover and/or avoid sw tchover, that would
be inmportant. The next slide discusses the fact that
we established that each | i censee had, and |' mgetting
ahead of the slide, but to answer your question, for
smal | and sone nmedi umLOCAs, the ability to conduct an
aggressive cool down that puts themdirectly in
shut down cool i ng without going -- switching over to

the recircul ati on nonde.
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For those small and medi um LOCAs, that's
a 100 percent reduction in any risk, because you do
not enter the recircul ati on node and you do not use
your sunp.

DR. BANERJEE: And is there a risk then of
tunnel stresses in this cool down increase?

MR. VWH TNEY: These are conducted wthin
the PCT imts of each individual reactor plant. They
are not outside of their design-basis.

CHAI R WALLI'S: Now, you have responses to
sunp clogging, the first itemthere, but sonme of these
pl ants have pretty porous screens and what m ght well
happen is what clogs and the debris catches in the
bottom of the vessel. Did they train howto respond
to that?

MR. VWH TNEY: No, the operator actions
were on the order of identifying and coping within the
normal operation. For exanple, the contai nment spray
punps, not all of themwere necessarily needed in al
scenarios and the licensees would train their
operators to not operate one of two, for exanple, to
reduce the draw down on the RWST and to reduce the
wash down of debris towards the sunp.

The downstreameffects were not -- an | CM

to address downstream effects, | did not see in ny
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revi ews.

CHAIR WALLIS: Well, that seenms to ne is
an om ssion, because if you did clog the inside the
direct vessel, this would nake it difficult to cool it
by any neans.

MR. WHI TNEY: And, sir, | guess | would
appeal to the JCO the Justification for Continued
Operation, inthe Generic Letter. This was beyond the
scope of this risk bridge to get plants to reduce risk
as possible until Decenber 2007.

DR BANERJEE: This was to consider debris
going into the vessel or downstreameffects? Ws that
beyond the risk bridge?

MR. VH TNEY: Yes, | did not recognize any
interimconpensatory nmeasure identified by |icensees
that woul d address clogging of the, let's say, core
plates once it had been established that there is
clogging inthe core plates. There was no neasure for
t hat .

MR. LEHNING This is John Lehning of the
NRC staff. Although the specific issue -- the itens
in the Bulletin weren't specific to downstream
effects, there were several things |ike aggressive
cool downs that would avoid recirculation and that

woul d reduce risk of downstream effects as well as
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cl eani ng out the contai nment and other itens |ike that

to reduce the amount of debris that could get through

the screens. So although it wasn't an explicit focus
on that, a nunber of those interi mmeasures would al so
have reduced that risk, too, yes.

MR. WHI TNEY: Look at number 4 and nunber
5 onthe current slide. Both of those would -- excuse
me, numnber 4. More aggressive contai nnent cl eaning
and increased foreign nmaterial control woul d
ultimately reduce to sone degree any effect that woul d
happen at a specific reactor plant in that regard.

CHAIR WALLIS: Wwell, if you can avoid
recirculation all together, then you avoid the
problem But | was |ooking at the first bullet.

MR. WHI TNEY: But al so you reduce the
amount of debris --

CHAI R WALLIS:  Yes.

MR VWH TNEY: -- in theory, to sone
degree, and again this was not neasured, this was not
guanti fi ed.

MR. CULLI SON: Mving on to the next
slide. W have already nmentioned sone of these, but
these are sonme of the notable ICvs that were
i npl enented by all or sone of the utilities. 1"l

just give you a second to read those.
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CHAI R WALLIS:  RWST refill is refill from
wher e?

MR VWHI TNEY: It could be a boric acid
tank. Usually a normal refill, however, we had the

licensees identify all possible sources, such as spent
fuel pool, borated and non-borated sources, so that
they could either refill the RAST or bypass the RWST
inadirect injection node. These weren't necessarily
hi gh enough volunes at any given tine relative to
decay heat.

However, as a conservatismto refill the
RWST as soon as you go into recirculation neant that
you would have a volume of water later in an event
that nay have high value relative to the decay heat
| evel that you could inject. And |I'mrepeating
nmysel f, but we did identify multiple sources for this
refill and/or bypass of the RAST for direct injection.

CHAIR WALLIS: So you would be finding
ways to use ot her sources of water which exist on the
site now?

MR. WHI TNEY: Absol utely.

CHAI R WVALLI'S:  You wouldn't be putting in
anot her tank?

MR VWH TNEY: No, we did not. | don't

remenber any licensee installing extra tanks. They
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did identify all possible sources and the line ups
that would be necessary to either inject into the
react or cool ant systemor into the RAST for | ater use.

DR. BANERJEE: Eventually, they woul d have
to recirculate this water, right?

CHAI R WALLI'S:  Um hum

MR WH TNEY: Yes and no. In nunber 1, if
it's a small enough LOCA, they may end up and shut down
cool i ng node and never enter recirculation. However,
for a large LOCA, yes, there would be no option. You
woul d have to attenpt to use your sunmp and yes.

DR. BANERJEE: Wiy didn't people do the
first itembefore? Was there a reason?

MR. VWHI TNEY: No, they all -- what we did
was identify that -- this is in the standard PWR
procedures. W identified that the |icensees had
trai ned their people properly, that they were -- there
was no site-specific hold on doing this, that, okay,
it is an accepted practice within PCT limts. And
some |icensees nay not have been as willing as others
and we talked to them at sone length to ensure that
t hey understood, you know, okay, let's be frank.
Protect the core first, okay, and let's do this in
this interim

W know we have a problemw th sunps.
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Let's enphasize to the operators that this does exi st
and is an option and should be pursued. So it isn't

that it was an invention resulting fromthe issuance

of the Bulletin. 1It's nore a matter of enphasis and
clarity and training to ensure that it wll be
conduct ed.

MEMBER DENNING Is there a limt on how
much fl ooding you would all ow of the containnment? |
nmean, in principle or in theory, rather, one could
fill the containment over the break | ocation. |[Is that
-- are there limts as to why you wouldn't do that?

MR. WHI TNEY: These efforts are conducted
in extrem sts.

MEMBER DENNI NG Yes.

MR VWH TNEY: And there is -- this will be
something that will have to be decided by the TSC
organi zati on and the plant nanagenment in a severe
acci dent situation.

MEMBER DENNING So wel |, at |east that
you knew that the core was in distress that you m ght
then go to --

MR. WHI TNEY: Would not normally do such
a thing. However, if you had a clogged sunp and if
you knew t hat your core needed cooling, you woul d have

to make a judgnent relative to the contai nment
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equi pnent, the containment structure, etcetera. Now,
that is we're talking we're way out there at the end
of all options when these decisions would be nade.

MEMBER DENNI NG But you have gone through
acci dent managenent strategy or have the plants gone
t hrough acci dent managenent strategies to determ ne
whet her they woul d, i ndeed, attenpt to fill above the
break?

MR VH TNEY: Well, the question is
whet her they would fill beyond the single volunme of an
RWST and t he answer is yes. Yes, they have considered
the ramfications as part of this Bulletin process.

CHAIR WALLIS: It is hard to fill above
the break if you don't know where the break is.

MEMBER DENNI NG  Keep filling.

MEMBER SHACK: Keep filling.

MEMBER DENNI NG  Yes, well, | don't know
what the inplications are of that whether, you know,
what systens you ruin and so but hopefully we would
have exam ned these things before you get into the
situation in assessing what options are available to
you if you do get into the situation. So certainly
there ought to be thinking today not thinking when
suddenly you are in distress.

MR,  CULLI SON: Movi ng on. Now, we're

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

33

going to discuss the Generic Letter. The purpose of
the Generic Letter was to request |icensees performng
an evaluation of the ECCS and CSS recircul ation
functions and take appropriate actions and provide
information to the NRC

In the Generic Letter we had requested
actions, that was to performa nechanistic eval uation
usi ng an NRC-approved met hodol ogy and i npl enent any
nodi fications resulting fromtheir analysis.

CHAIR WALLIS: Yes, now, this approved
nmet hodol ogy, does that include nmethods for cal cul ating
what happens on the screen? And if so, isn't it
likely to be changed as a result of results of
research?

MR. CULLI SON: Could very well be but --

CHAIR WALLIS: So these guys are going to
do all their calcul ations and get it approved and t hen
Research is going to conme along and say sorry, you
couldn't do it that way or what?

MR CULLI SON:  Shanl ai ?

CHAI R WALLI'S:  Shanl ai can answer that.

MR LU Shanlai Lu fromNRR And in

terms of head loss evaluation, |I'm going to cover
that. | talk about that specifically in ny
presentation, so | wll address your comment at that
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CHAI R WALLI S: Thank you.

MR. CULLISON: | have a couple of slides
here that just goes through the information requested
in the Generic Letter. |1'mnot going to read these.
Thi s has been presented to the Commttee before. One
thing I want to point out --

CHAIR WALLIS: But it's interesting here.
|"m sorry. This is such an inportant problem
think we're going to ask you a | ot of questions.

MR, CULLI SON: Ckay.

CHAIR WALLIS: You're saying here's the
letter that goes out to all the plants. Each
i ndi vi dual plant sonehow has to figure out what to do
and cone back with an answer. |1It's conceivable that
t he probl emcoul d be gl obal enough that the NRC, as a
result of its research or whatever information it has,
m ght have to itself define sonme of the
characteristics of the solution rather than rely on
all of these plants to cone up with one.

And the NRC might legislate that certain
mat eri al s be renoved, certain changes be made in al
plants or sonmething. |It's not always responding to
i ndustry which is the appropriate answer.

MR, CULLISON: Well, that's true. W
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haven't reached that point, | don't think, on any
research of our reviews or anything that we' re going
to start nmandati ng the use or renoval of any specific
material fromcontainment. W are closely follow ng
what industry is doing and what our own confirnmatory
testing is finding and if we see that need to be
necessary, you know, such an action would be
necessary, | believe we will take it.

But nmoving on, | just wanted to poi nt out
onthis slide that the staff expects all actions to be
conpl eted by Decenber 31, 2007. The next slide just
has some of the specific information requirenents in
the Generic Letter. The third sub-bullet, | just want
to nention, is the one that includes chem cal effects.
It's where the GCeneric Letter addresses chem cal
effects in the informati on request.

DR. BANERJEE: You can't go so fast.

MR. CULLI SON: Ckay.

MEMBER DENNI NG  But, of course, Sanjoy,
this is just history.

MR. CULLI SON: Right.

MEMBER DENNING. | nean, this is what the
request was.

MR, CULLI SON: Right.

MEMBER DENNI NG Now we're going to see
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what really the key --

CHAIR VALLIS: W're building up to this.
It's an interesting part.

MEMBER SHACK: So this is what we asked
for.

MR CULLISON: This is what we asked for.
Al right. Another slide with the information
requests.

CHAIR WALLIS: So you didn't ask for
anyt hi ng about bypass of debris in the screen?

MR CULLI SON:  Excuse ne? | didn't hear
the first part of the question.

CHAIRWALLIS: You didn't ask for anything
about what proportion of the debris is predicted to go
through the screen, bypass, downstream effects,
what ever you want to call that?

MR, CULLI SON:  Yes.

CHAIR WALLIS: | mean, you're asking for
themto predict the maxi mum head | oss.

MR. CULLI SON: Right.

CHAI R WALLI'S: That they could cal cul ate,
but maybe - -

MEMBER DENNING But do they address
anyt hi ng on downstream effects?

MR, CULLI SON:  Yes.
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CHAIR WALLIS: It goes through the --

MEMBER DENNING Did you request
downst r eanf?

MR UNIKEWCZ: This is Steve Uni kew cz,
Mechani cal Branch for NRR. Yes, we did. W did ask
that question. W asked themto address how much
debris would bypass the screen, through their
openi ngs, and also to address --

CHAIR WALLIS: And you got responses to
t hat ?

MR UNIKEW CZ: Pardon ne?

CHAIR WALLIS: Did you get responses to
t he bypass question?

MR. UNI KEW CZ: W expected responses to

t he bypass question, yes.

DR. BANERJEE: Which itemwas that here in

this list that you asked for downstream effects?

MR CULLISON: On this slide it would be--

one of themis the third sub-bullet, verification that
cl ose tol erance sub-conponents are not susceptible to
pl uggi ng or excessive wear due to extended post
accident operation with debris |aden fluid and the
second sub-bullet, the basis for concluding that
i nadequate core or containment cooling would not

result due to downstream bl ockage.
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CHAIR WALLIS: Wwell, if you don't have any

ot her information and you' re being conservative, one
conservative assunptionis all the debris forns on the
screen in the worst possible way. The other
conservative assunption is none of it forms on the
screen or it gets so chopped up that it goes through
it.

Now, those are such extrene limts, but
they are possible physical |imts and sonehow or
ot her, these plants have to steer away between these
Scyl la and Charybdis.

MR. CULLI SON:  The last slide of the
information is we asked for i nfornmation on any changes
they mde to their licensing bases and any
programmatic controls instituted to give the
assunption that their analysis is valid.

Here are some of the -- what we found
during our review of the responses, that all PWRs are
upgrading or have recently upgraded their sunp
strainers. As the sub-bullets say, 66 of the 69 are
replacing their existing sunp screens and the ot her
t hree have done so in the recent past. However, much
of the informati on we requested in the Generic Letter
was not provided.

DR. BANERJEE: Before you nove on --
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MR, CULLI SON:  Yes.

DR BANERJEE: Now, these, | noticed that
in your pilot audits, these sunp screens are very
different, right?

MR, CULLI SON: Right.

DR BANERJEE: | nean, sone are Top Hats,
some are other things.

MR, CULLI SON:  Yes.

DR. BANERJEE: So these designs of these
sunp screens which are used for replacenent, they are
conpletely up to the plant.

MR, CULLI SON: Right.

DR. BANERJEE: So are there any approved
designs or are they just whatever they want?

MR, CULLISON: Well, | guess the answer is
what ever they want. W are not mandating any specific
design or any specific material or any -- we have | eft
it up to the plants to resolve it and, also, taking
into account that each plant is different and one
design may not fit in another plant.

DR. BANERJEE: Right, right.

MR CULLISON: So I think, as Jon
nmentioned earlier, there's five vendors and each of
t hose vendors have their specific designs, but we have

al l oned plants to put in the design of their choosing.

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

40
DR. BANERJEE: So are there a finite

nunber of designs or are there 66 designs for 66
pl ant s?

MR.  CULLISON: Well, there's probably
simlarities between the design, but there may be 66
i ndi vidual screens. | don't know that. W haven't
seen the final designs.

DR. BANERJEE: So all you have been told
is that they replaced the screens?

MR. CULLI SON: Right, and they are going
to put in a screen of roughly sonme size. And that is
all we know right now.

DR. BANERJEE: So they didn't have to cone
and say | i ke we have to go to the Architectural Review
Board and say |' mnmaki ng this change, can you approve
it before they did it?

MR, CULLI SON:  No.

DR. BANERJEE: They just did it?

MR, CULLI SON: No, we're not specifically
approving the nodifications.

DR BANERJEE: | see.

MR.  CULLISON. Prior to them being
install ed.

DR. BANERJEE: And then you have to | ook

at it.
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MR, CULLI SON: R ght.

DR. BANERJEE: And see if it was adequate
or not?

MR. CULLISON: Right. The assunption is
they are going to do the -- if they use their
anal ysis, that they are going to do that right thing.
And that's why we're doing audits to go back to see if
they properly used the nethodol ogy, you know, did
their analyses correctly and that their design is
fine.

CHAI R WVALLIS: Wwell, | think you have got
to be very careful because sonme of the gui dance they
have been given is to use certain assunptions, which
are supposedly conservative and it may well be that
that is not the case, that they are not conservative
when you | ook at recent information. You have got to
be very careful on evaluating this and this rushing to
put in sone screens on the basis of partial
i nformation.

MR CULLI SON: | wunder st and.

MEMBER DENNI NG  You said NRR s current
position is that there is an approved net hodol ogy?

MR, CULLI SON:  Yes.

MEMBER DENNI NG  So that nethodol ogy is an

approved net hodol ogy and you conply with that and, in
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your review, if they conply with that methodol ogy,
then they pass the test.

MR, CULLI SON:  Yes.

MEMBER DENNI NG  That's true?

MR. CULLI SON: That's why we approved a
nmet hodol ogy.

MEMBER DENNI NG Yes. So now, there is
nore data?

MR, CULLI SON: Right.

MEMBER DENNI NG  What is NRR going to do
with that, reviewthat and deci de whet her t he approved
nmet hodol ogy really does provi de an adequate basis or
at the noment is the presunption that this
experimental work that i s going on nowand t heoretical
work is confirmatory?

MR, CULLISON: Well, our work is supposed
to be -- what is being done by Research is minly
confirmatory, but we evaluate all the newinformation
that comes out and we will, if necessary, supplenent
the safety evaluation to reflect any of this new
information if it changes what is an acceptable
approach for an analysis. |If we need to change our
approved net hodol ogy, we will.

CHAIR WALLIS: But these guys are

replacing their screens. That neans they are actually
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buil ding things now. Is that right?

MR CULLI SON: That's correct.

CHAI R WVALLIS: And you are still worrying
about whether or not you're going to change the
net hodol ogy?

MEMBER DENNI NG Well, he wasn't. | was
aski ng.

MR, CULLI SON:  Yes.

MEMBER DENNING | was worried about it
and | raised the question, right?

DR. BANERJEE: Well, he should be worrying
about it.

MEMBER DENNI NG | think so.

MR. HOPKINS: Jon Hopkins here. | would
just nmention that you are correct, essentially, and
that was -- what Dave said is true. That was on ny
sort of busy flow chart slide.

There was this green-shaded bl ock that
said industry NRC testing and it had a couple of
out puts, and one was to CGeneric Letter closeout which
Dave was going to try to get to, and the other was to
possi bly suppl ement the safety eval uati on or i ssue new
generic comuni cations i f necessary. At this tinme, we
don't see the need to supplenment the SE or issue new

generic comruni cati ons.
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DR. BANERJEE: What sort of information

was provi ded?

MR CULLISON: Onh, this slide will --

DR. BANERJEE: (kay.

MR. CULLISON: -- provide sonme of the --
woul d, | think, answer your question here. No plant
was abl e to conpl etely answer the questi ons requesting
specific results of their evaluations. That's Section
D of the information request. Davis Besse cane very
close. They were the nost conplete of the responses.

| just want to point out that the staff
does not feel that they didn't answer the questions
because they didn't want to or were w thhol ding
information from the staff. They gave us the
i nformation they had and this shows that the progress
wasn't what we had expected at the tine they submtted
t he responses.

CHAI R VALLIS: Well, how can you possibly
resolve an issue wthout addressing downstream
effects?

MR. CULLISON. | want to point out --
okay, go ahead.

MR UNTKEWCZ: | wll answer that. The
reason -- I'mgoing to address this later on in ny

presentation, but one of the reasons a few plants
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addressed downstream effects is because it's an
iterative process. Until you conplete the design of
your sunp screen, it's difficult to predict what is
goi ng to cone downstream Now, once you predict what
is coming dowmnstream you then do an assessnment and
you iterate back and deci de what the optinmal approach
is going to be.

Anot her issue with that is there are only
so many bodies doing this work, so it does take tine.
The choice right now has been for many of the
licensees to try to address the screens at the nonent
and then they will address the downstream equi pnent,
punps, valves, things of that nature, after they
assess NPSH and as they assess their screen size and
screen openi ngs and things of that nature.

That is what | suspect, that at least in
the initial submittals they didn't conpl etely address
t he answers because, quite frankly, back in Septenber
they weren't ready.

CHAI R WALLI'S: But, you see, you have been
focusi ng on NPSH and screen bl ockage. |f you put in
very big screens, a question of screen bypass nay
beconme paranount.

MR, UNTKEWCZ: Well, | will disagree that

that's been the only focus, because we have been
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tal ki ng about downstreamfor two years. So while you

may have been hearing a lot in nmany different forums

about NPSH, | respectfully disagree that we haven't
been talking in a lot of detail about all the
downstream equi pnment, including punp operation

i ncluding vibration analysis, including the wear of

internal and wetted conponents. It just hasn't been
brought up, I will say, in that sort of depth because
it istruly, I will call it, a solid engineering part.

CHAI R WALLIS: Well, you have been talking
about it, but wuntil you have a nethodology for
predi ction, you haven't really got anywhere.

MR, UNI KEW CZ: Qur et hodol ogy is
standard engi neering design practices. W have been
| ooki ng at wear of wetted conmponents for many, nany,
many years. |It's a standard part of a good design
engi neer's tool.

CHAIR WALLIS: Well, | guess we'll get to
this tonmorrow, will we, where experinents have been
done about bypass material through the screen? W're
not going to address it today?

MR UNIKEWCZ: | have a downstream
presentation. There is a presentation tonorrow on
some experinments that were done, yes.

CHAIRWALLIS: So what I'"'mtrying to avoid
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is the ACRSwiting a letter which says you guys have
done all this stuff and recent research shows that you
have got to go back to square one. That is what |'m
trying to avoid having to do.

MR. CULLISON: | think these presentations
over the next fewdays will showthat we don't want to
reset and start again.

CHAI R WALLIS: kay.

MR.  CULLI SON: That we're progressing
toward the resol ution

CHAI R VALLIS: Well, you keep saying that
optimstically.

MR, CULLI SON: W just want to make sure
you get the nmessage, okay?

CHAIR WALLIS: You're going to convince
us, right?

MR. CULLI SON: To convi nce you.

CHAI R WALLIS: kay.

MR CULLISON: Here are sonme of the
schedul e chal |l enges that we see. One is sonething we
have been alluding to or have been di scussi ng al ready
t hi s norni ng.

Due to the late start by industry for
doing their testing, licensees are still waiting for

the results. And also a process issue is |license

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

48

anendnents. Due to schedul e slippage and | ate
subnmittals, we're concerned that our ability to review
and approve the anendnents to neet the licensee's
schedul es may be chal | enged.

And also, already five plants have
requested additional time to conplete their corrective
actions with at | east one addi ti onal request expected.
So far all these requests have been additional tinme to
conplete their actions. They only go into the spring
' 08 outage and, right now, we are considering criteria
for evaluating these requests.

MEMBER KRESS: Does the criteria involve
ri sk anal ysi s?

MR. CULLISON: | am not devel oping -- yes,
we can include that. W'Ill take a | ook at whatever
criteria we're developing with the risk reflected.

CHAIR WALLIS: So you are -- after we have
heard from Research tonorrow, we don't hear from you
fol ks again, do we, until the full Conmittee neeting,
so we don't have a response to you from what we hear
from Research?

MR. UNIKEW CZ: Jon?

MR, CULLI SON: Yes, that's correct. And
future staff actions --

CHAIR WALLIS: | think that's a pity. |Is
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there some way you guys can be here tonorrow so you
can answer questions?

MR. HANNON: Yes. This is John Hannon.
NRR staff, yes, we can be in attendance tonmorrow. No
probl em

CHAI R WALLI S: Thank you.

MR CULLI SON:  Future staff actions.

Ri ght now, we're devel oping a Conm ssion Paper to
informthe Conm ssion of the status of 191 and al so
devel oping a Regul atory Issue Summary to update the
JCO That's in the CGeneric Letter. This month we're
going to issue RAls based on our review of the
Sept enber responses and we're neeting with you today
and the full Conmttee in March.

CHAIR WALLIS: So this is the last tinme we
neet with you before the full Commttee neeting?

MR CULLI SON: That's correct.

CHAIR WALLIS: So anything that you need
to do to inprove matters, you won't be able to do or
you will need to be able to fix sone things up by
March, but we're not going to have another go with
this Subcommittee. And if, for sone reason, we are
not happy, we just have to wait and see how you
resolve it by March? And, usually, if there is a big

i ssue --
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MR, CULLI SON: R ght.

CHAIR WALLIS: -- we |like to have several
Subconmmi ttee neetings until everyone feel s that things
are in really good shape.

MR. CULLI SON: Ckay.

CHAIR WALLIS: Then we go to the ful
Commttee, whichis avery public neeting and a letter
comes fromit and we like to get the staff -- have
everything in good order before we have to wite a
letter, because we don't like to wite letters which
say things are not in good order. So Il'ma little
concer ned about the speed with which things go. Mybe
you'll do such a good job | won't have any concerns.

MR CULLISON: You won't. We'll
conpl etely convince you, buddy.

MR SCOTT: G aham M ke Scott, NRC staff.
If you all would like to have another Subconmittee
neeting, then we will certainly cone and present to
you.

MR, CULLISON: Continuing on with the
slide. Ongoing chem cal effects and coatings
confirmatory testing and we will be conducting audits
of selected plants. You have the reports fromthe
pilot audits and Ral ph Architzel is going to discuss

those in his presentation.
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CHAI RWALLI'S: These coatings confirmatory
tests are going to test, what do they call them
approved coatings or the ones which --

MR, CULLI SON:  Qualified?

CHAIR WVALLIS: -- qualified coating. Are
you going to test the reality of the qualified
coatings in the plant?

MR  YODER Matt Yoder, NRR The
confirmatory coatings testingis testing qualifiedand
unqual i fied coatings, chips and the fluid velocities
of which they transport.

CHAIR WALLIS: Well, are you going to test
themin the condition they really are in the plants
where sone plants may even have flaking qualified
coatings?

MR. YODER  The testing covers a range
fromall the way down to like a 64'"" of an inch size
chip up through a 1 to 2 inch chip.

CHAI R WALLIS: No, |'mjust wondering what
will come off in the plant.

MR. YODER Wl --

CHAI R WALLIS: As coatings age in a plant.

MR YODER | will address that.

CHAIR WALLI'S:  You will address that?

MR YODER: |In ny presentation |ater.
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CHAI R WALLIS: Okay. Thank you.

MR YODER: But the short answer is we
really don't have that data now, that's why that
confirmed core testing attenpted to cover a range.

CHAIR WALLIS: O size, yes.

MR CULLISON: As | nentioned, we're
perform ng audits of selected plants. Ri ght now,
we're | ooking at around eight audits and also we are
witing a tenmporary instruction to have the original
i nspectors verify theinstallation of all the hardware
changes, identify the |icensee responses.

MEMBER DENNING Ckay. | don't
understand. Wth regards to audits of selected
plants, isthere-- inthelong-term will every plant
be audited --

MR, CULLI SON:  No.

MEMBER DENNI NG -- to determ ne whether
they have conplied with the regul atory methodol ogy?
That their solution is consistent with the approved
regul atory net hodol ogy? No? Just you just audit to
det erm ne whet her sone of them have or am | nissing
somet hing? Have | m sspoken?

MR, CULLISON: No. M ke?

MR SCOTT: M ke Scott, NRC staff.

Al t hough not every plant will be audited by NRR, there
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is aninstruction that we're devel opi ng now for use by
the regions and the resident inspectors to inspect
that the licensees have acconplished what their
subnmittal s have stated that they were going to do.

MEMBER DENNI NG But that's only a natter
of that their hardware is consistent wth the
hardware. 1t's not an assessnent of whether they
really have satisfied the pressure drop, the pressure
drops and this kind of stuff.

MR CULLISON: No, it's not. Those are in
depth reviews of their -- how they exercise
nmet hodol ogy or did their anal yses. W are -- one of
the things of the audit programis if we find
significant probl ens across the board, we wi Il broaden
the audit programas necessary to give us the confort
feeling that industry does know what they are doing
and they are using the nethodol ogy appropriately.

MR. HOPKINS: Yes, Jon Hopkins. I'Il just
nmention, of course, that we are revi ewi ng each plants
Ceneric Letter response. One aspect of the audits is
we get the different designs. And as we nentioned
there is five strainer vendors and if we do roughly
eight audits, we can go nore intense into each
strainer vendor. And so that was sort of getting to

t he questi on of do we have a qualified strai ner, which
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the answer is no, the staff hasn't tried to qualify
any strainer. But through the audits, we can get into
nore detail of the vendors.

MR.  CULLI SON: And that concl udes ny
presentation. | think Ralph Architzel is next.

DR. BANERJEE: This is a general question.
These audits you did were very interesting, in fact.
So there were certain open issues and so on in these
audits. D d this feedback into the process of the
changes t hey nmade or how was t hat made? Sonebody, are
you goi ng to answer that?

MR. ARCHI TZEL: Well, | can during ny
present ati on.

DR. BANERJEE: Yes.

MR. ARCHI TZEL: Ral ph Architzel with the
staff. | can do that during the presentation.

DR. BANERJEE: All right.

MR ARCHI TZEL: If | don't answer it -- |
guess, up front trying to say did the issues and
findings in the -- well, let me go through the
presentati on.

DR. BANERJEE: All right.

MR ARCHI TZEL: You have --

CHAI R WVALLIS: You're going to tal k about

these pilot audits, | take it, at some point?
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MR ARCH TZEL: VYes. This is this

presentation. How do you nmake it bol d?

CHAIR WALLIS: Use the buttons,
under st and.

MR, ARCHI TZEL: What's that?

PARTI Cl PANT: W're not going to viewit?

CHAIR WALLI S:  F5.

MR. ARCHI TZEL: As | nentioned, ny name is
Ral ph Architzel and | was the team| eader for the two
pilot audits that were distributed today by staff,
ACRS, excuse nme. Leon Wiitney was the team | eader for
the or is the teaml eader for the Cconee audit and Dr.
Shanl ai Lu is the teaml eader for the Watts Bar audit.
Those are the audits that have been to date.

| guess gettingalittle bit of history on
t he audits and this was nodel ed sonmewhat to fol |l owthe
BWR closure. |If you |look at the BWR closure letter,
a simlar path and they have just a Bulletin, but we
have a Generic Letter and a Bulletin. And
fundanmentally, it was to exanmi ne, as Dave said, all
the Ceneric Letter responses, that's part of the
closure. They did all of the Bulletins and they did
about five audits.

So this was nodel ed and then there was a

meno addressing howall the plants fell into different
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categories. |In addition to the audits, there were

quite a few additional trips to strainer vendors. So
t he nodel we have is simlar to the BWR cl osure. And
it is a conplinment to the Generic Letter response
reviews and, as nentioned al so, there are i nspections
t hat are going on, the actual physical nodifications.

Al right. The next slide. I'll go over
the pilot, sone of our perceived benefits | earned and
what we want to get benefits out of is to deternine
the resource needs for future reviews, audits or
i nspections. It was to feedback into the research and
testing prograns what we | earned, what are the areas
that we want feedback and try and focus those areas,
so that was an objective.

And then also to try and get better
responses. The pilots were intended to try and
enhance the responses by |icensees by giving them
information of what we learned in the audits.

CHAIR WALLIS: Now, when they respond,
does soneone check their analysis and what they do?

MR ARCH TZEL: On the pilot, it's
different than the audits.

CHAIR WALLIS: Well, on the --

MR. ARCHI TZEL: The response, you nean the

Ceneric Letter responses, Dr. Wallis?
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CHAIR WALLIS: Wwell, if you take one

little question certainly, what do they do about say
this thin bed effect? Al right. Does someone go
into the response, either in the audits or in the

responses, and say how is this plant treating this

effect?

MR. ARCHI TZEL: W do that in depth in the
audi ts.

CHAI R WALLI'S:  You do that.

MR. ARCHI TZEL: And | think you could say
t hat --

CHAIR WALLI'S:  You know how to do that?
What exactly is the enbed effect?

MR. ARCHI TZEL: Well, Dr. Luis going to
tal k about the --

DR BANERJEE: To the best of their
ability, at that tine.

CHAI R WALLIS: kay.

DR. BANERJEE: Yes.

MR. ARCHI TZEL: There is a presentation on
how we handl e t hat.

CHAIR WALLIS: Okay. There's going to be
a presentation on the technical questions |ike that
t hat soneone has to nmake a deci sion about when they

audit or, you know, reevaluate a response?
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MR. ARCHI TZEL: Well, there is a specific

one on the head | oss aspect of it. On the other
areas, |'mnot saying we're going into that right now
If you wanted it, it would be different. 1|'m not
going into each and every one and how we do it. W

use basical ly t he Gui dance Report and t he net hodol ogy.

CHAI R WVALLIS: Well, |I'm puzzl ed, because
the Q@uidance Report, as | remenber it, was
inconsistent. It said that you should assune the bed

is honmpbgeneous, that's conservative, and then on
anot her page it said you shoul d assune you have a thin
bed effect, that's the worst case. Now, |'mnot sure
how you apply two wi dths of the --

MR ARCHI TZEL: Well, in the actual
testing, when we started testing, we make sure that
they are --

CHAIR WALLIS: So it's based on testing?

MR. ARCHI TZEL: Fundanentally, Dr. WAllis

CHAIR WALLIS: Yes. Soneone el se is going
to respond to that?

MR, ARCHI TZEL: Yes.

MR LU Yes, I"'mgoing to. In the next
presentation, |'mgoing to cover this part.

DR. BANERJEE: | have a nore genera

guestion. W got the staff responses to these audits,
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but we didn't get -- oh, at | east your SE or whatever,
but we never saw the -- any subm ssion that came from
the plant to you.

MR. ARCHI TZEL: The reason you woul dn't
get that is because what goes into the Generic Letter
response is when you ask for information, there was
ways you got to do it and you get it docketed and
that's what the Generic Letter response is. It did
[imted anounts of information. W're not allowed to
just broadly ask for information. The detailed
information, we did get their cal culations, their test
reports, things like that that were all considered
along the lines of audit records or i nspection records
and they are not. They are supposed to be destroyed
after the audits, they are likely at your side and
you're | ooking at their records, so you did not get
that, that's correct.

DR. BANERJEE: So we only got your
response in some sense. So we don't know what you
wer e respondi ng to.

MR. ARCHI TZEL: You don't have the actual
cal cul ati ons.

DR. BANERJEE: So it's very difficult to
see what was actually done.

MR, ARCHI TZEL: Yes.
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DR. BANERJEE: | nean, there's just a

description here. W got this and then it was okay,
it's not okay. W think it's good. W think it's
bad, sonething like that.

MR. ARCH TZEL: It's only what was
reflected in the audit report.

DR. BANERJEE: Yes.

MR.  ARCH TZEL: Wich is a typica
situation for an audit report or inspection. The base
docunments are not provided for review at a public
ACRS. That's a standard approach

DR. BANERJEE: Right. But you do have --
| nmean, if we want to actually evaluate in detail how
you did the sort of -- why you made a response sayi ng
this is fine and this is not, so we can |look into
t hat ?

MR ARCHI TZEL: The truth is we're
supposed to destroy those records after the conpl etion

of the audit, because they are not NRC records, so |

can't tell you. 1'Il turn around. There nay be sone
still in existence right now, but they are not
supposed to be. | guess the answer would be --

CHAI R WVALLI'S:  You can't destroy records.
Suppose there is an accident and the screen gets

cl ogged. Soneone is going to want --
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MR. ARCH TZEL: Well, no, no. The

l'i censee --

CHAIR WALLIS: They will want to know how
it's designed. You want to know the results of al
t hese cal cul ati ons.

MR ARCHI TZEL: Yes, the records are
avai lable at the licensee's facility. Go back there
and | ook at those records.

CHAIR WALLIS: They are in a drawer
sonewhere, but we can't see then®?

MR. ARCHI TZEL: You can see them just |ike
we can see them

CHAIR WALLI'S: On, we can see then? W
can see then?

MR, ARCHI TZEL: Yes.

CHAIR WVALLIS: So they are not destroyed?

MR ARCHI TZEL: If the licensee --

PARTI Cl PANT: You can go to the plant.

MR. ARCHI TZEL: You have to go to the
pl ant, because they don't nmke them public. They
don't submit them so if you submt them they can be
request ed.

CHAIR WALLI'S: So how can we --

MR ARCHI TZEL: The information.

CHAI R WALLIS: How can ACRS revi ew what
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you have done w t hout docunents coming to us? |'m not

pi cki ng you apart.

MR. ARCHI TZEL: Well, I've got two pilots.
What | could do is I'Il check with the |icensees and
if it's agreeable to them we can give -- if it is
agreeabl e, but that would be -- is it something for us
to do or Ralph to do, maybe 1'l|l take that as an
action.

DR BANERJEE: Well, | think the rea

problemhere is if you want us to take a | ook at these
audits, presumably you want us to, otherw se why woul d
you send us these docunents, you know, if you want
sonme feedback, we need to know what to give feedback
to. At the nonent, all we have is the SEs which say
this is okay, this is not okay, this is okay. W have
no idea why it's okay, why it's not okay.

MR, ARCHI TZEL: Ckay.

DR BANERJEE: | nean, we don't see the
nmet hodol ogy. W see maybe a consultant's report,
which says it's okay or it's not okay. So at the
nonment, there's nothing we can say, other than say we
read them but there's nothing substantive that we can
respond to.

MR. ARCHI TZEL: Well, maybe -- | don't

know. | guess, that's maybe a question for us. Do we
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want you to actually look at and do the audit al ong
side of us or sonething like that and then say --

DR BANERJEE: O herwi se, we want a cart
| oad of paper, which has been sent to us, luckily in
a conpact di sk, and we have been goi ng through this,
but a ot of the stuff which actually leads to the
stuff that you have sent us is not there. So there's
no way we can eval uate what has happened.

MR. ARCHI TZEL: | don't have a good answer
at this neeting for that question, | guess.

CHAIR WALLIS: Well, the sane is true --

MR. LU  Maybe we can of pop to the
vendors or the licensee if you' re confortable with
di sclosing that proprietary information, we can find
a way to deliver out to you

CHAI R WALLIS:  well, | --

MR LU If that's sonething we can foll ow
t he process.

MR ARCHI TZEL: | guess |I'm not even sure
that's appropriate. | guess | would say maybe an ACRS

Menber wants to cone along on one of the audits for
part of it, if that's how you normally do business.
Maybe that's a better way to do it.

CHAI R WALLIS: W don't want to have to do

any of those things. W want to get evidence fromyou
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that satisfies us that the right thing i s being done.
W don't want to do your job. It's absurd.

Now, there's another problemw th the WOG
Report. The WOG Report, for exanple, has a whole
ot her description of the things that need to be done.
But until you see how those are done, again we don't
know how good the work is.

MR. ARCHI TZEL: That report, that's going
to be discussed |ater by Steve.

CHAIR WALLIS: So we're going to discuss
that, too. But I'mjust bringing it up, too, as we
get these things to review, but they don't really tel
us the essence of the calculation techniques and so
on. So we don't know whether it's any good or not.

DR. BANERJEE: 1'Il give you an exanpl e,
a concrete exanple. You have in one of these plants
these Top Hat strainers, okay. Just take that as an
exanple. These are stacked in a huge area of stacks.
| don't know how nmany of these.

MR. ARCHI TZEL: |'ve got sone pictures of
t hat .

DR. BANERJEE: Yes. |In any case, there's
sonme testing done on a little piece of one or
whatever. How is that actually applicable to this

huge stack where you can have shielding effects,
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you've got all sorts of conpl ex deposition doing onin
there and you're going to use a little experinent to
say somet hi ng about what happens in this big --

MR. ARCHI TZEL: There are also nore nodul e
experiments where it's not just the flat plate type
experiment. There is nore than one type of testing
that's done by these vendors, including prototypical
testing of arrays and things |li ke that or as best they
can do it.

DR BANERJEE: Well, that woul d be
interesting to know, because that's not evident. Al
we have seen thereis alittle piece of it and we have
encountered this probl embefore where we have noticed
t hat people have tested say one little strainer and
t hen they have stacked themall up and then they have
taken the single strainer data, use it for the stack
as it's piling up and giving the wong approach al ong
with these --

MR. ARCHI TZEL: That specific one, Dr. Lu
will do. That one we do have a presentation today on,
that particular topic.

DR. BANERJEE: All right.

MR ARCHI TZEL: If | could nove on, one of
t he perceived benefits the program was to get staff

clarifications early on regarding the Generic Letter.
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The pilot plants did get fee waivers for a |license
anmendnent request, although hadn't necessarily made
any. |If we could nove on to the next slide.

CHAI R WALLIS: There's a fee waiver, too?

MR. ARCHI TZEL: |If they had a license
anendnent. This was an incentive to the pilot plants.
There was only two pilot plants.

CHAIR WALLIS: On, it's for the pilot.
kay.

MR. ARCHI TZEL: So it wasn't generic.
This was if they had a |icense amendnent to pil ot
plants to get a fee waiver. There were only two
volunteers. W did discuss the Pilot Plant Program at
t he i ndustry workshop and it was conpl et ed before the
CGeneric Letter response. |It's kind of inportant,
because we don't have the sane criteria for filing for
pilots that we do for the audits. So it was a little
bit of a free-ride in a sense. Gkay. And as
nmenti oned before, the audit plan is in place for the
remai nder of the sanple audits to be made.

This is redundant here. GCo to the next
one.

MEMBER KRESS: How many total audits do
you pl an?

MR. ARCHI TZEL: There were eight. Well,
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not counting the pilots, there's eight at the nonent.
It would be expanded. 1In addition to that, there is
very likely to be many nore visits to actual strainer
testing of the particul ar designs, sonewhat resource
limted there as to how many we can go to.

But that's a flexible nunber, because if
you begin to see problens, then you woul d expand the
sanpl e scope. Wether it was with a particul ar vendor
design or in a particular area, there was a problem
the intent was to expand the sanple size.

CHAIR WVALLIS: | amon page 6. You're on
page 7. Wen it says they have a chance to exercise
t he approved net hodol ogy, they al so do tests to see if
it works?

MR ARCHI TZEL: Well, in the sense of the
strainer tests.

CHAIR WALLIS: They do, so there was sone
ki nd of conparison between the nethodol ogy and data
t hen?

MR. ARCHI TZEL: They generally try and
prove in the testing --

CHAI R WALLIS: They do?

MR. ARCHI TZEL: -- that they predicted
head | oss using the correlations typically cones out

much | ess than the -- excuse ne, | nean the ot her way.
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They tested the | oss.

CHAIR WALLIS: Okay. So that's sone
useful information to see, yes.

DR BANERJEE: And it's all done in a
research | ab called Al den Lab?

MR ARCHI TZEL: No, there's different
| abs. It depends on the vendors, strainers.

DR BANERJEE: Wio orders an audit?

MR. ARCHI TZEL: One audit was printed and
|'ve got sone --

DR. BANERJEE: Oh.

MR ARCHI TZEL: One was Fort Cal houn
Excuse ne, Cystal River audit was done with lab
testing at Areva, | nmean, Alion in Chicago and sone
others there. The Fort Cal houn strainer design is by
CGeneral Electric and they are using Fluid Dynam cs.

DR. BANERJEE: Continuing with that.

MR. ARCHI TZEL: I n New Jersey, Continuing
Dynanmi cs in New Jersey, Union, New Jersey, so we want
to observe that testing. The Watts Bar audit, | mean,
that was testing observed up in Al den Research Lab.
|"ve got some photos of sone of that flune testing
that was done. W went to CCl in Switzerland. They
are a vendor for quite a fraction of the plants and we

observed the strainer testing done there. And then we
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al so went to Canada and observed the strainer.

ACL has a nunber of designs and we
observed strainer testing being done for, | think it
was, the Darlington Plant. But we know the facilities
and what they use for that testing, so we have gone
and observed the strainer testing facilities as part
of these audit reviews.

DR. BANERJEE: Now, when they involve
materials |ike mneral, wool and things for which you
don't have data as to how much debris shoul d be
generated or how they actually would behave in the
envi ronnment, what do they do? They take the closest
anal og?

MR. ARCH TZEL: Wsat you see in the
report, you read about that.

DR. BANERJEE: Yes.

MR. ARCHI TZEL: Sonetines they try and say
it's very simlar to fiberglass.

DR. BANERJEE: Right.

MR. ARCHI TZEL: New fiberglass and the
| ast question, but howcan you nmake that determ nation
to these differences and then the vendor will go off
to justify the cormment and do additional testing to
try and defend the simlitude. | nean, they have done

things |ike | ooked at is how s your Cal-Sil? The sane
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as other Cal-Sils? They have done SCM phot ography of
the Cal-Sil to try and justify why their particular
Cal-Sil is the same as what was being tested.

DR BANERJEE: Yes, that, it would be
useful to have that sort of information before we can
say it looks |ike you' ve done a good job or not. |
nmean, or do sonething el se.

MR. ARCHI TZEL: Well, I'mstruggling with
this comment about we docunent report what we have,

yet there's a |l ot behind that, because we' ve | ooked at

a lot nore. |I'mstruggling with can we get that
information to you or is it even -- 1'll take that
back.

DR. BANERJEE: Well, maybe it's selected
information. W have put in --

MR. ARCHI TZEL: Well, if you ask for it,
we'll get it.

DR. BANERJEE: Yes.

MR. ARCHI TZEL: We'Il try and get it if
the licensee -- it'suptothelicensee, but we'll try
and get it for you for sure, if you would tell us what
you woul d |ike.

DR. BANERJEE: Yes.

MR ARCHI TZEL: Related to that.

DR. BANERJEE: Yes, if we get through your
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ref erences here.
MR ARCH TZEL: What | can't do is

guarantee you that we have it in hand at the nonent.

We'll go out and get it if the licensee wants to give
it towus, I"'msure they will. But we have this
problemof it's their records. [It's not our records.

And they have to voluntarily provide it and then the
understanding is you look at it and then you destroy
it as well. Okay.

Agai n, there were areas, obviously, that--
t he unknowns t hat were inconplete, so we didn't reach
concl usi ons, definitive conclusionsinthose areas and
you can see themlisted here somewhere.

MEMBER DENNI NG Wi ch key pl ant-specific
i ssues were conpl ete?

MR.  ARCHI TZEL: Thanks. There were
sel ected ar eas you coul d | ook at, debris
characterization or things like the mneral wall,
areas where you use Nukon and they tested Nukon.
Those areas were conpl ete and they did head | oss test
or an actual strainer where you've got the flat, you
know. There was a | ot of areas where we did get val ue
on it doing these pilots. Okay?

DR BANERJEE: | think it identified areas

you need nore information.
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MR, ARCHI TZEL: Wwell, CFD, | mean.

DR. BANERJEE: Those audits, | would say.

MR ARCH TZEL: Yes, | guess. |'m not
tryingtosay it was. There were sonme areas where the
characteristics and we coul d | ook at what they did and

reach agreenent that that was a reasonabl e approach

CHAIR WALLIS: Wwell, | don't know what you
nmean by i nconplete. | nean, does that nean that there
wer e huge gaps or just mnor inconpletions? | mean,

were there commas missing in the report or was the
whol e basis of head loss in question? | don't know
what you nmean by inconpl ete.

DR. BANERJEE: Well, if you read their
response, | think, in detail, you get a sense of it.
| nmean, here you're just summarizing it.

MR. ARCHI TZEL: Right.

DR. BANERJEE: But actually, the response
when they do say inconplete, there are severa
par agr aphs whi ch gives you nore of a feel for what
i nconpl et eness.

CHAI R WALLI'S: But you don't know what the
original docunent is.

DR BANERJEE: Sone of themare nore --
that's basically the problem

CHAIR WALLIS: Right.
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DR. BANERJEE: That we don't have the

original docunents. But on the other hand, | nean, we
al ready got one cart load, so this will really be
anot her five cart | oad or something, sothat we'll try
to select what we want, | think. Well, back to you
with that.

MR ARCHI TZEL: Yes, and | don't know what
the timngis. |If you're looking at the pilots, it's
one thing. |If you look at the audit, it's another and
it takes a while to produce themand get themto you.

CHAIR WALLIS: Well, do they ook at lots
of different LOCAs in different places?

MR, ARCHI TZEL: Yes.

CHAI R WALLIS: Because there's --

MR. ARCHI TZEL: W agreed --

CHAIR WALLIS: -- debris transporters are
very specific, isn't it the one actually the size of
the hole is and where it is and --

MR. ARCHI TZEL: And the assunption is in
whi ch nethodol ogy. Did they use the refined
net hodol ogy or based on met hodol ogy and we' re | ooki ng
at that. So where the LOCAs are or what areas they
took for LOCAs. \Wat pregenerated --

DR BANERJEE: Even the LOCA influence --

MR ARCHI TZEL: Right.
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DR. BANERJEE: -- is different for these

plats. They have asked for --

CHAIR WALLIS: And it's a very gl oba
assunption and they may be that they're focused --

DR. BANERJEE: Only danmges.

MR. ARCHI TZEL: Well, it's very plant-
specific, too. | nean, on the one hand it's gl obal,
but there's very plant-specific guidance, where to
t ake the breaks and what the size of the ZzO is. It's
very conpli cat ed.

CHAIR WALLIS: But the ZO sinply says
t hat i nsul ati on gets danmaged or sonething. It doesn't
tell you the particle size as it doesn't --

MR ARCHI TZEL: There's distribution of
particles.

CHAIR WALLIS: It does? It tells you how
much the fiberglass gets shattered and so on?

MR. ARCHI TZEL: How nmuch and which type
si ze and how rmuch then erodes further in the pool.

CHAI R WALLIS: kay. kay.

MR. ARCHI TZEL: Al of those type nunbers.

CHAIR WALLIS: So there's a |ot of stuff
t here then.

MR.  ARCHI TZEL: And then specific

| i censees can go out there and are goi ng out there.
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And for the fraction, it's |ike the snmall and they are
doing testing to verify whether or not they need to
take the --

CHAIR WALLIS: Yes, to be a transporter is
much nmore difficult. No one is going to release to
bring in the upper story of a reactor buil ding and see
where it goes. But the realistic --

DR. BANERJEE: But they have some CFD
calculations to actually see this drywall.

MR. ARCHI TZEL: Well, that's for poo
transport. But for the containment transport, there's
assunptions that go with the fractionalization of it.
And they live with those assunptions or they try and
justify a different one, | guess. And the debris --
the initial debris transport, which is logictry, the
Drywal | Debris Transport Study -- well, actually we
have an appendi x to the safety evaluation that went
into that fractionalization

DR. BANERJEE: For exanple, for the first,
not Fort Cal houn, the other plant, |I've forgotten the
nanme now, they have a ZO which is 4D rather than 10
or something. And you guys said it's fine. But what
is the reason that you said that? That doesn't comne
t hrough clearly.

MR. ARCHI TZEL: Are you tal king about the
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first one, the coating ZO data needed?

DR. BANERJEE: Yes.

MR ARCHI TZEL: Wth 4 versus the 10?

DR. BANERJEE: Yes.

MR ARCHI TZEL: What it is there, there
was no basis for the 10D zA.

DR. BANERJEE: Right.

MR. ARCHI TZEL: In the Guidance Report.

DR. BANERJEE: But it was in guidance. |
mean, every --

MR ARCH TZEL: It was the default
position that you woul d take, so these |icensees are,
one, analyzing the 10D for the coatings and, two,
sayi ng al so sinmultaneously analyzing the 4D or a 5D
ZO for coatings and betting on the cone that that's
going to be denonstrated. You'll have a presentation
|ater by Matt tal king about testing that's going on
right now to denonstrate a different ZO.

So, yes, we identified that, because they
didn't have the basis in place yet, but we anticipate
it won't be a problemfor themgetting that basis on
that particular issue. |If it is, they will use the
bi gger one. They will use the bigger zZO.

DR. BANERJEE: But it generates a |lot nore

debris, right?
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MR ARCHI TZEL: At 10D ZAQ ?

DR. BANERJEE: Yes, 10 versus 4.

MR. ARCHI TZEL: To give you a feel, the
BWR is treated 80 pounds of coatings debris in the ZO
usi ng a di fferent nethodol ogy. The type nunber you're
tal king about is 6,000 pounds of -- or 1,000 pounds,
you know, quite a bit nore coatings debris as afinite
particulate. For the PWR it will come down quite a
bit when they get a smaller ZO. So that particul ate
| oad goes down significantly with a smaller ZO.

DR. BANERJEE: Right. But so they have to
really justify using it.

MR. ARCHI TZEL: And are presently doing
it. You' re going to hear that aspect in a little bit
if | nmove -- later on there is discussion on the --
that's an industry burden that was placed out there.
If they want to use a smaller ZO, they can do it.
There's at least two. W heard that |ast week about
t he ongoing testing that's being done by the industry
to denonstrate smaller ZOs for coatings, for
gual i fied coatings.

DR. BANERJEE: (kay.

MR. ARCHI TZEL: So we have been tal king
this slide. Let me go on to sone of the particular

fi ndi ngs.

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

78
DR. BANERJEE: Now, you use the margin for

chem cal effects or factor of fuel or sonething. That
was a fairly sort of pulled out of a hat or was there
sone basis for it?

MR.  ARCH TZEL: Well, going to the
| icensee whether they just said this is the |argest
strainer they can put in and the resulting margin is
a factor, too, or did they actually engineer a margin
in there? 1In the case at Crystal River, you can see
they fully enconpassed their sunp, so that is what you
could put in the sunp with the stacked, those Top Hat
strainers and the marginis what's left. And they had
a significant margin still available for the chen cal
effects.

W haven't passed judgnment on that margin
yet. That's what they are docunenting is the margin.
And at Fort Cal houn, they've got probl ens because t hey
are Cal-Sil and trisodium phosphate and that margin
may not be enough for them And so they have actually
del ayed the i npl enentati on of their sub-installation,
because of the uncertainties associated with both the
near-field effect and the chem cal effects at the
nmonent .

So we don't know that the margin is

enough. W can't criticize it in the report, because
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they don't have the infornmation at this tinme in the
pilot form This is just giving you sone of the
things we did do on sonme of the audits. W did
eval uate conputational fluid dynamcs of the pool
transport.

The Crystal River use of that with Alion.
W actually ran the CFDwith the licensee's input for

Fort Cal houn. That was in the appendi x of one of the

reports. It is proprietary. |I'mnot going to go into

it now W have purchased hardware and software for
future audits, so we can do CFD cal cul ati ons.

CHAIR WALLIS: Now, CFD, this is for
debris transport. |Is that what it is?

MR. ARCHI TZEL: In the pool.

PARTI Cl PANT: I n the pool.

CHAIR WALLIS: | don't understand CFD
working with particul ates where this is a basis for,
you know, you calculate the flowfield and you figure
out what the particles do in it. That's been fairly
wel | -established, but | can't inmagi ne CFD dealing with
what ever you said was bundl es of fibergl ass.

MR. ARCHI TZEL: Well, you treat --

DR. BANERJEE: Well, there is sunp
t echnical --

CHAIR WALLIS: But it's so easily caught
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up on staircases and all kinds of things. | nean,
it's not --

MR. ARCHI TZEL: There are thing you can do
like intermediate interceptors and things |ike that,
but for fines by and large, you're not going to -- |
guess | could ask John. Do you want to ask that
guestion?

CHAIR WALLIS: Wwell, if you |look at a
house that the fire departnment has just hosed down,
because there was a fire in it, the fiberglass
insulationis all over the place and stuck onto the --

MR ARCHI TZEL: But there is different --

CHAIR WALLIS: -- furniture and
everything. | mean, it's --

MR. ARCHI TZEL: Distribution is not al
the same size. There is a four side distribution,
three side. The fines are all going to go, but not
all of the snmaller ones.

CHAI RWALLIS: Fines probably will go with
the water, right?

MR. ARCHI TZEL: Right. But you nodel al
that and then you say what can settle, at what rates
can it settle and what areas can it settle with | ow
fl ows and then you have the nice pretty pictures, but

it reduces your debris.
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CHAI R WALLI S: It's the worst scenario for

the core as the fines go with the water and not hing
el se does.

MR. ARCHI TZEL: Well, then you hope in the
core that there's enough bypass flow to flush it on
out and keep it going. So that's another issue
t hough.

DR. BANERJEE: | guess the real problem
you are facing here is that one assunption would be
that all the debris generated gets to the screen. |If
that's not acceptable, then you have to do sone CFD
and sharpen your pencils and hope that sone of it
drops out, right? The problem of course, is that
settling in a turbulent fluid is an extrenely
difficult problemto handle, especially inthe sort of
CFD that | have seen you guys are doing.

The expl anation for the hindered settling
and t urbul ence of these fines or fibers is very poorly
treated. Now, we will take a |look at this, but this
is one area that we really need to examne in some
detail to be sure that enough is getting to the
screens, you know, and not an artifact of the CFDthat
they are happily settling it out.

MR ARCHI TZEL: Yes. And in that case,

that is our work, not the licensee's work. So you
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actual ly have --

DR. BANERJEE: Right.

MR. ARCHI TZEL: -- nodel ed off the work
NRC did to do that.

DR BANERJEE: Yes. Now, Los Alanos did
some work for you guys.

MR. ARCHI TZEL: Yes, they did.

DR. BANERJEE: Right.

VR ARCHI TZEL: That was what was

at t ached.

DR BANERJEE: \Which | have | ooked at the
l[ittle turbul ence nodel there briefly. It's in one of
your audit reports, | think. It |ooks very primtive.

So we need to | ook at that.

MR. ARCHI TZEL: kay. As this is the
di scussion of the Flow 3D that was done. A couple of
i ssues were identified such as the nonuniform spray
addition and the way to refuel cavity drai nage was
actually nodeled and the run-off com ng down the
sides. Just some of the typical things, sone of the
things that we're addressing in the report, you know,
i magi ne that.

Getting to sonewhat particular designs
right now, I want to say Crystal River 3 was the first

pilot. You can see they are increasing significantly
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in size, their screen, their strainers.

CHAI R WALLIS: Well, what are we | ooking
at in the picture?

MR. ARCHI TZEL: The picture on the left is
the new sunp at Crystal River 3.

CHAI R WALLI'S:  You nean what ?

MR. ARCHI TZEL: It's a sunp pit. There
are Top Hat strainers on the left, okay?

CHAIR WALLI'S: Those are all strainers?

MR. ARCHI TZEL: As the existing sunp. You
know it's an existing sunp whichis -- and this was a
box-type sunp. Wat they have done is repl aced,
inserted inside that sunp with a trash rack on the top
a significant, you know, 1,100 or 1,200 square feet of
surface area strainers, that's what they have gone to
and it's installed at Crystal River.

That's not the only change they made.
They also -- if you |l ook at the picture on the right,
what you see --

CHAIR WALLIS: So they have actually
decreased the size of the pits, so the debris could
fill it up nore readily.

MR. ARCHI TZEL: Well, the --

CHAI R VALLIS: There isn't nuch place for

it to settle out then.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

84
MR. ARCHI TZEL: The debris woul d not have

been consi dered com ng into the pit before, because it
woul d have been consi dered on the surface of that box
strainer. Yes, there would have been bypass, but it's
an open area inside that box, so the debris would not
have been inside that pit. It would have been on the
surface of the previous strainer, so they've
significantly increase the surface area.

And for Crystal River, their analysis
shows, a key part of their analysis was that you
woul dn't get with all the debris they have got, you
wouldn't fill upthat interstitial volune inthat pit.
So they have got -- they did an analysis. The
guantity, formof the quantity is the debris still had
a margin to not conpletely filling up the area within
the interstitial area within that pit right there.

DR. BANERJEE: You nean off these Top Hat
strainers, you're tal king about?

MR. ARCHI TZEL: Surroundi ng the Top Hat
strainers within that sunp.

DR. BANERJEE: Right.

MR. ARCHI TZEL: They are an RM, nostly an
RM plant, soit's not as difficult. | nean, this is
all somewhat pl ant-specific.

DR BANERJEE: Right.
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MR. ARCHI TZEL: They have mneral wall and

they're repl aci ng t he generators and their
pressuri zers year after the date, but the m neral wall
is going to be gone, but right nowthey have anal yzed
the mneral wall. They are taking that out, too.

DR BANERJEE: You nean all RM or what?

MR. ARCHI TZEL: Well, essentially, they
are getting rid of the -- when they get rid of it,
there mght be a little bit of fiberglass insulation
here or there. Sone plants have an easier problem
t han ot hers when you have this type of situation. You
don't have a | ot of Nukon fiber insulation that they
can handle that type of surface area and then, you
know, soit's not all -- they are not all the sanme out
there. Their plants aren't sinilar.

MEMBER DENNI NG  Yes, |let ne nake sure |
understand this design here. Basically, the vertical
areas that we're seeing thereis the prinmary fl ow area
that we're tal king about, right? 1In other words, each
of these strainers.

MR ARCHI TZEL: These are concentric.
There's an inner and an -- they are annular type of
cylinders. The outer surface of each cylinder and the
inner surface are all perforated steel plate built.

So your flow area is everything around and i nsi de.
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MEMBER DENNI NG And i nsi de.

MR. ARCHI TZEL: Those Top Hat strainers.
In this case, that's the flow area and that's where
you get the 1,140 square feet.

MEMBER DENNI NG Yes. And what you were
saying was that you won't fill up all the areas
i nternal and surrounding that?

MR. ARCH TZEL: Al the debris gets
calculated to arrive at the sunp screen. That's not
true of all strainers. |It's true of this strainer
design at this plant.

CHAIR WALLIS: This is where you need to
know sonet hi ng about where the debris goes. Maybe the
coarse debris goes in one place and the fine debris
goes sonewhere el se.

MR ARCHI TZEL: Well, the fine debris is
going to pass through it until you get a filter bed.
If you get a filter bed, it's going to be on the
filter bed, you know.

CHAIR WALLI'S: But you mght not get a
filter bed over all the area.

MR.  ARCH TZEL: It depends on the
acci dent.

CHAIR WALLIS: You may get it in parts of

t he screens.
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MR. ARCHI TZEL: Certainly, yes, we have

seen they are not uniformy covering and dependi ng on
t he breaks.

DR. BANERJEE: Yes, that's why | was
tal king about the stack, do the calculation on the
stack. It could be that you take out the coarse stuff
and the fine stuff would go further downstream

MR. ARCHI TZEL: |'ve got sone other slides
t hat show that you can get uniformcoverage and ot her
testing shows you don't get. |It's still nonuniform
So you can have it both ways. For head | oss
perception, a fine coverage in a thin bed type
coverage it is the nore challenging head |o0ss
situation. Wen you have massive anmounts of debris,
you can still have open areas that reduce the head
| oss.

CHAIR WALLIS: But can they bypass the
fines -- the screen?

MR. ARCHI TZEL: There is an ability to
bypass. They have to ook at it both ways. Yes,
there is a bypass area.

DR. BANERJEE: Screen effect, as you
called it.

MR. ARCHI TZEL: The picture on the right

is just showi ng us sone additional changes. It wasn't
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l[imted. One way to handle their debris, they did
install, which is, a perforated debris interceptor on
the right. You can see that. So they had a uni que

contai nment design where

channeled in a certain direction.

it's like not topped,
during the actual --

MVEMBER DENNI NG

t hat right hand.

MR, ARCHI TZEL:

say the, left hand side,

MEMBER DENNI NG
MR. ARCHI TZEL:

way they are contained,
fromthe D-ring, they cal

MEMBER DENNI NG

MR, ARCHI TZEL:

all of the debris is

And you can get,

the interceptor is not topped

| don't really understand

Coul d you kind of point out to us?

vell, if you |l ook on the,

forget the right.

Yes.

You see all the LOCA. The

there are only certain exits

it.
Yes.

And basically, they have

cut off an ability to go to the right, so the flow,

basically, if you | ook at the CFD, has to come around

one direction. It hits this flow interceptor and that

flowinterceptor is going to take a | ot of the heavy
debris and settle it and filter it out right there.

MEMBER DENNI NG And the flow is going
fromleft to right?

MR. ARCHI TZEL: Left to right. | don't
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know what the right --

MEMBER DENNI NG And this flow interceptor
is just a step?

MR.  ARCHI TZEL: No, it's actually
perforated plate and it's got a trash rec on the top
and the perforations are bigger and then the
perforations when you get to the strainer, soit's al
an engi neered thing that goes into the CFD

MEMBER SHACK: Well, what is the
di nensi on?

MR. ARCHI TZEL: | think it's like, you
know, the flow mght be 2 feet, so it's a 1.5 or
sonmething like that. Al right. So it is -- so not
to be a bl ockage point for flow, there is a clearance
on the top.

DR. BANERJEE: Here is a single Top Hat
strai ner.

MEMBER SHACK:  Yes.

MR. ARCHI TZEL: So the idea here is just
it'"s not the only thing to do to change the strainer.
You can do other things to sequester debris and that's
how the CFD was used sonewhat to sequester debris
remotely fromthe strainer.

CHAIR WALLIS: That might not be good.

You might catch all of the big flocs and then the
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fines go over the top.

MR. ARCHI TZEL: That woul d be consi der ed.

CHAIR WALLIS: And they would go right
t hrough the screen. | nean, there's so many vari abl es
in this.

MR. ARCHI TZEL: In the worst case, you
woul d want the debris to be caught, that's the idea.
| don't understand what --

CHAIR WALLIS: Well, | see. You want it
and you don't want it.

MR. ARCHI TZEL: Well, you don't want --
what we don't allow is credit for filtration by the
accident building of a filter for the downstream |If
you | ook at these Top Hat strainers on the left, we
heard a presentation | ast Friday and that vendor, and
I"'m not for these strainers, they could back it,
they've got a fine intermesh screen available. It's
not an option to take debris out on the inside. So
you can actually dress that thing with a strainer
design as well for sone of the downstream effects.

DR BANERJEE: \What is the screen size on
these? | have forgotten

MR. ARCHI TZEL: It's up there, 1, 140.

DR. BANERJEE: 1, 140.

MR. ARCHI TZEL: Oh, you nean the hole
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size? They are |like 1/8'" of an inch.

DR. BANERJEE: Yes.

MR ARCHI TZEL: O sonewhere in there.

PARTI Cl PANT: An eighth or a quarter.

MR ARCHI TZEL: O a little smaller. Not
a quarter.

DR. BANERJEE: The point is --

MR.  ARCHI TZEL: Eighth or snaller
typically.

DR. BANERJEE: -- correct that you could
take out the fiber or whatever which would forma map
to take out the particles in the early part and then
the particles would go through and go downstream

CHAIR WALLIS: On the small fibers.

DR BANERJEE: Yes, the small fibers.

MR ARCHI TZEL: As | nentioned, sone of
the -- we did go to Alion before Crystal River and we
observed sone of the head | oss testing at the vertical
| oop. One thing we did do was | ook at thin bed
testing in the upper left corner. You can see where
it was thin bed and Nukon and then they did put in the
simul ated sink. You see sone of the beds on the right
where vyes, it's on the surface, sonme of the
particul ate was on the surface and it would be nore

yel | ow under neat h.
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One thing we did do Dr. Wallis, we

actual ly considered your sandwi ch conment and we did
a test where we -- it was simlar to the one on the
| eft where you first put the Nukon down there and t hen
you put in the zinc and then they ran anot her and t hey
had a certain head | oss, about 2 feet or sonething
like that. Then they stirred it all up and ran the
test again instead of doing it sequentially and ended
up with head | oss of one-half of the --

CHAIR WALLIS: One-half.

MR. ARCHI TZEL: So it was definitely -- it
makes a difference the sequence of arrival.

CHAIR WALLIS: And | think you'll find
when we hear from PNL --

MR. ARCHI TZEL: The sane kind of stuff.

CHAI R WALLIS: -- whatever they are called
now, PNL, NNL, that they can get a nuch bigger factor
t han one-hal f dependi ng on how they --

MR. ARCHI TZEL: Well, this was just the
one test situation.

CHAIR WALLI'S:  Yes.

MR. ARCHI TZEL: |'mjust trying to tel
you that the arrival on that particular test was a
factor or two different, depending on how you tined

the arrival .
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CHAIR WALLIS: Right.

MR. ARCHI TZEL: So we understand that
exi sts and yes, you'll hear nore about that tonorrow.
There's another thing we observed, we did find sone
t hi ngs on sone of these audits. The strainer on |eft
is an installed strainer. But one thing we noted is
when you take these flat bed assunptions and then you
actually see what really happens in a real strainer,
you see it's not uniform It's not honobgenous. You
do get these pass through holes and things |ike that.
And it conplicates the use of a correlation.

Typi cally, your head | oss woul d be |ess,
because of factors like this, but the head loss in
nost of these strainers though is really pretty |ow
Anot her thing we noted, I'lIl gotoalittle slide, and
if you'll ook at the picture on the right that flune,
| ook at that type, the quantity of water that m ght be
in that pipe, we had sone interesting observations
associated with backflush for the Crystal River
testing.

CHAIR WALLIS: Wat's the thing on the
left? It looks |ike a parking garage in D.C.

MR. ARCHI TZEL: You're | ooking down from
the top at a strainer that is such a large flat plate

repl acenent strainer.
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CHAIR WALLIS: And the groups in the
bot t on®?

MR. ARCHI TZEL: The channel on either side
is a bunch of series of these and then you'll have
water on either side. At this point, it mght be 24
i nches down fromthe water |evel, so there is a drop
occurring right now Because of head loss there is a
very fine thin bed on this strainer at the nonment that
you're looking at with a 24 inch. It's alnpost a
[imting drop, a 24 inch drop for that strainer.

DR. BANERJEE: | guess the problemis to
take a purely correlation approach to this sort of
phenonena is going to be inpossible.

MR. ARCHI TZEL: W're not taking it for a
purely --

DR. BANERJEE: And | guess that
correlation is -- yes, it's use correlation

MR. ARCHI TZEL: We've got an IRB. |'l]
pass to coment for now, okay, and we can discuss in
a nonent .

CHAIR WALLIS: WwWell, it's an approved
engi neering cal culation or nothing. |If it happens to
be a correlation, it's --

DR. BANERJEE: Well, yes, but the problem

with the correlationis it's a static thing. Wereas
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what's happening is a dynamc thing. |t depends on
when t hi ngs occur and so on, so what is transported in
what order. So it's not going to be a correlation.
It has to be a dynam c thing.

MR. ARCHI TZEL: Well, we -- yes.

DR BANERJEE: Yes, | think there is a --

MR. ARCHI TZEL: You say the licensees have
their own correl ati on because they do testing and t hey
verify their head | oss through the testing. You may
be able to hear that this afternoon. |Industry can
tal k about what they perceive as the vendor-specific
correlation for the different strainer designs.

DR. BANERJEE: Right.

MR. ARCHI TZEL: But the conpl ex strainers,
basi cal |l y, have | ower head | oss than correl ati on woul d
i ndicate the correl ation.

CHAIR WALLIS: Have any of you guys
t hought of punping the stuff out of the sunp and
cleaning it outside in another building and then
bringing it back in again? Does this have to be
i nsi de the containnment?

MR. ARCHI TZEL: Nobody has a strai ner
out si de.

CHAI R WALLIS: No, they don't, but I mean

no one has ever tried to submt anything like that to
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you?

MR. ARCHI TZEL: There are active designs,
but that's all handled inside. There's three or four
plants with an active strainer design.

CHAIR WALLIS: And if you are stuck with
a very small sunp, you know, if it weren't for
radiation and so on, you would sinply fill the
bui | di ng beside and punp the stuff out, clean it and
bring it back again.

MR. ARCHI TZEL: | don't think you woul d
punp it outside and | eave it outside.

CHAIR WALLIS: It's the radiation, sone
radi ation that's the problem

MR. ARCHI TZEL: Right. Nobody vol unt eered
t hat .

CHAI R WALLI S: Radi ation, yes.

MR. ARCHI TZEL: But it certainly is an
option that sonebody coul d have done. They coul d have
had the filtration. |If they had room they could have
done an outsi de.

CHAIR WALLI'S: Wyuld you have to make t hat
anot her piece of it, an addition to the contai nnent?
It would have to be contai ned.

MR ARCHI TZEL: Well, outside of the

cont ai nnent .
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CHAIR WALLIS: Right. But outside the

exi sting contai nnent, but another little containnent,
yes.

MR. ARCHI TZEL: Well, just like the ECCS
as you go outside, it's not the contai nment anynore,
but it's all contained.

DR. BANERJEE: Yes.

MR ARCH TZEL: So it is. Simlar to
that, you could do that.

CHAI R WALLIS: For the secondary.

MR. ARCHI TZEL: There's no restriction
agai nst doing it. Nobody has vol unteered that.

CHAI R WALLIS: Okay.

MR. ARCHI TZEL: It woul d take space and
things like that. Qutside versus inside containnent.
| think they think they can solve it inside, so they
don't | ook at that.

Let ne go on. One thing | will mention
with the strainer on the left we did notice, we had a
previous criteria, but you could only -- because it's
a not fully submerged screen, you can only take half
t he screen hei ght and beyond that you get instability
where you can't get sufficient flowthrough that
screen, so that was a criteria.

REI, as we did note, you have a situation
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where you have downstream even when you have a fully
subnerged screen, there can be the downstreamportion
or channel flow portion that can be vented. And if
that's vented, you have a situation that you could
have t he sane effect, because that can then drop this
wat er head here and you can basically have air on the
i nsi de surface.

So we have asked that RElI question to al
the plants that may have that situation. W are also
exam ning to nake sure they don't have sunps that are
vent ed downstream even if they are fully subnerged.
To develop the full differential pressure, we want to
make sure to have a full subnmerged sunp and not a

vented inside type sunp where it can fail due to just

flow.

One thing | want to do here is -- | think
if I can get off this slide, and I'll try and do this
really quick, | nean, | just need a second.

CHAIR WALLIS: Are you going to --

MR. ARCHI TZEL: Yes, just real quick
"1l go through these novies real quick. But what |
want to do is showyou, I'Il try and go in order here,
these clips. And what we are seeing is sonme testing
we did observe. They have -- that's that strainer

that we just |ooked at fromabove with a thin bed on
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it. And that was just -- you didn't hear the audio,
but that little clip right there was turning off the
punp. So they had the limting head | oss on that thin
bed. Now, it's nostly fiber and a little bit of
parti cul at e.

CHAIR WVALLIS: | have no idea |I'm1l ooking
at here.

MR. ARCHI TZEL: Well, you're |ooking at
the side. There m ght be eight of those strainers.
You're looking at one side of the strainer. This
strainer is nore like a flat plate strainer. It's
covered with debris at the limting amount right now,
with thin bed debris on that. This is just a
denonstration of a backflush situation we observed, is
all this is. So you, basically, got a uniform
coverage of debris.

MEMBER DENNI NG  Well, it looks like it's
heavier at the bottom |Is that an optical illusion?

MR ARCHI TZEL: No, that's not. There is
nostly uniformon this.

MEMBER DENNI NG Yes.

MR. ARCHI TZEL: There mght be a little
bit nmore at the bottom

CHAIR WALLIS: So where is this thin

debri s?
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MR. ARCHI TZEL: All over the surface of

that and then every one of these plates as you go
trough with the cl ean side being on the inside of the
di fferent plates.

CHAIR WALLIS: So it's on the surface?
It's behind the surface |I'm | ooking at?

MR ARCHI TZEL: It's all on this surface
you're | ooking at.

CHAI R WALLIS:  All that stuff is thin bed?

MR ARCHI TZEL: |It's all covered. It's
uniformy covered. It's a perforated plate that's not
a conplex shape. And what you just saw t here was
st oppi ng the punp.

CHAIR WALLIS: But this was put in that
flume that you showed us all?

MR ARCHI TZEL: Yes, it was in that flune.

PARTI Cl PANT: Coul d you run that again?

DR. BANERJEE: Well, we see backfl ushing
occurring?

MR. ARCHI TZEL: Not yet. Not yet. This
is limting debris |loss case right there.

CHAIR WALLIS: Right.

MR ARCHI TZEL: And that was -- and this
video here, the next one, this is turn the punp off

and cl ose the valve, so there's no backflush, right?
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And | showed you the pipe earlier. That screen turned
t he punp of f, cl osed the val ve and cane ri ght back and
turned the punp on again, cane right back to limting
head | oss. No change in the screen. No help at all
Totally limting head | oss once again. All right.

DR. BANERJEE: But nothing fell off?

PARTI Cl PANT:  Yes.

MR. ARCHI TZEL: Nothing fell off when the
screen was gone. Now, the next one here is, | call it
| ead, but basically now, at this tine, they didn't
cl ose the valve, so that |ength of pipe you saw that
had a -- or just a run-off pipe, not punp backfl ush,
but just the --

DR. BANERJEE: Just to head back through?

MR ARCHI TZEL: A little bit of back and
alittle bit -- whenit caught alittle bit, the whole
thing just came down.

DR. BANERJEE: It peeled off a piece?

MR. ARCHI TZEL: Peeled off a piece. So
basically --

CHAIR WALLIS: So you were |ucky. Now,
you predict that.

MR, ARCHI TZEL: W --

CHAIR WALLIS: Pick out a piece that is

going to peel off.
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MR. ARCH TZEL: Well, hold on. Let ne

just get the next one and then I'IIl --

CHAI R WALLI'S: No, but you see, that was
t he point, you know.

MR, ARCHI TZEL: What's that?

CHAIR WALLIS: You see the point I'm
maki ng?

MR. ARCHI TZEL: Well, let nme nmake ny point
first and then I'll talk about your's.

CHAI R WALLI'S:  True.

MR. ARCHI TZEL: Ckay. Now, you start the
punp off and what happened? That was just stopping
flow. Now, they started the punp up again and strip
clean the entire strainer.

CHAIR WALLIS: After you knocked off a
little piece?

MR. ARCHI TZEL: A little piece. The whole
thing cane off, never again to have a head | oss. So
going froma limted head | oss to no head | oss at al
was very --

CHAIR WALLIS: Well, that's it. You see,
whi nmsi cal things can change from one extrene to the
ot her.

MEMBER DENNING Now this is exactly what

happened. Basically, you had flow going through that
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kind of filter ontop there. You turned off the flow

MR. ARCH TZEL: Wen they got to the
limt, they kept on adding nore and nore. They were
trying to say their design is okay.

MEMBER DENNI NG Yes, and they got the
limt.

MR. ARCHI TZEL: They got to the limt. At
t hat point, when they are goingto ternmnate the test,
they said let's try some backfl ow denonstrati ons.

MEMBER DENNI NG Yes.

MR. ARCHI TZEL: |s what the point was.

MEMBER DENNI NG Now, the flow did turn
around sonmehow in this thing?

MR. ARCHI TZEL: The first one, they cl osed
t he val ve when they turned the punp off, so there was
no backflow at all.

MEMBER DENNI NG So there was no way to --

MR. ARCHI TZEL: It just stopped.

MEMBER DENNI NG Right. Excellent.

DR. BANERJEE: It just stayed on the wall

t hen?

MR. ARCHI TZEL: It just cane to nothing,
the flow.

MEMBER DENNI NG Right. GCkay. Now, tel
me how.
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MR. ARCHI TZEL: And then they started the

punp up again and it canme right back to the sanme head
| oss.

MEMBER DENNING Right. | understand
that. Okay. Now, what happens with this other case
where you're --

MR. ARCHI TZEL: They didn't close the
val ve, so the volunme of water that was in that pipe,
very small volune of water, was allowed to diffuse
back t hrough the other side where gravity i s wei ghing
down and that small anount of flow.

MEMBER DENNING So there's a little bit
of flow going the other way through the screen now?
DR BANERJEE: Reverse flow

MR. ARCHI TZEL: Right. Reverse flow.

MEMBER DENNI NG  Reverse flow.

MR. ARCHI TZEL: Small, very snall.

MEMBER DENNI NG Srmal | .

MR ARCHI TZEL: Reverse fl ow.

MEMBER DENNI NG  And we saw sone of it
peel off as a result of that?

MR, ARCHI TZEL: Right.

MEMBER DENNI NG Right. But you're saying
t hen when they -- but there was a |l arge sheet of it

that didn't peel off?
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MR ARCHI TZEL: A lot.

MEMBER DENNI NG  Perhaps it was --

DR. BANERJEE: It was teetering, ready to
peel off.

MEMBER DENNI NG It was teetering?

MR. ARCHI TZEL: Yes, it wasn't hel p up.

MEMBER DENNI NG  And then they turned the
punp on again giving the positive flow.

MR ARCHI TZEL: In the normal direction.

MEMBER DENNI NG In the normal direction
But when t hey did that, what ever del am nati on occurred
was such that it didn't just go poof back up agai nst
the thing, it --

MR ARCHI TZEL: It all fell off.

MEMBER DENNI NG -- fell off?

MR. ARCHI TZEL: Right, yes.

DR BANERJEE: Well, it was alnost |ike a
mat, | guess, which is slightly detached.

MEMBER DENNI NG  Yes, but the mat didn't
then just go back up again, which you could think it
m ght or it would have inpacted the screen.

MR, ARCHI TZEL: Wwell --

CHAIRWALLIS: This is an inportant thing.

MEMBER DENNI NG Yes.

CHAIR WALLIS: | nean, it shows slight
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di fferences i n the experinmental techni que and can nmake
a big difference to the result.

MEMBER DENNI NG But | think that what the
point you're trying to nake is that there m ght be
actions that one could take if you determ ne that
you're --

MR. ARCHI TZEL: Fall off.

MEMBER DENNING -- if you haven't --

MR. ARCHI TZEL: Well, | guess the point |
was trying to nake in the pilot audit, there were
significant actions taken by Crystal River. W
di scussed this result with them This isn't their
strainer, by the way.

CHAIR WALLIS: Well, you said there's a
problemwith this. And if you have a little bit of
just -- if you have a little bit of chem cal effects
gluing this stuff onto the screen, then it nakes al

the difference in the world to this experinment.

MR, ARCHI TZEL: Well, if you have any fl ow
at all.

CHAIR WALLIS: And all of these plants are
different.

DR. BANERJEE: Yes.

CHAIR WALLIS: And it's a very old
nystery.

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

107

DR. BANERJEE: And the strainers are al so

different.

CHAIR WALLIS: And all the strainers are
different. It's a very nmessy field to predict
anyt hing in.

MR. ARCHI TZEL: Wsat | was trying to do is
denonstrate that there i s sone val ue to the backfl ush.

CHAIR WALLI'S:  Yes.

MR. ARCHI TZEL: In Crystal River's case,
t hey have a backflush. Mst plants don't. They have
a backflush, a gravity feed backflush. They changed
their procedures after we discussed this to nmake it
permanent. They were going with their existing
procedures backflush with flow in the forward
direction. They changed their procedures to when they
do have or have to use it in their instant access
managenent strategies. Wen they're going to do that
backfl ush, they're going to make sure all flowis off,
so they get the head of water from the reactor
actually to allowthemto backflush and get sone fl ow
in the reverse direction because of that.

And t hey are al so naki ng per manent -- they
are actually getting some -- they designed a
differential pressure capability in the reverse

direction for their strainers. So they heard the
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comment and t hey actual ly are addressi ng backflush in
a way that's positive towards this.

CHAI R WALLI'S: Now, nmaybe this is a way
that -- yes. Maybe this is a very positive thing, if
it can be understood. It means that even if you clog
the strainers, there nay be a very qui ck way to uncl og
t hem

MR. ARCHI TZEL: |If you have backfl ush
Not all plants have it. And it wasn't required.

CHAI R WALLIS: Well, maybe you guys shoul d
require it?

MR. ARCHI TZEL: Well, it was your coment
years ago.

DR BANERJEE: That is the chemi cal
effects tests, right, because this backflush m ght be
fine without, the chenmical effects may not work.

MR. ARCHI TZEL: Well, chemi cal effects may
be put to bed by backflush, depending on the tim ng,
that's naybe one thing you could do. | don't know.
|"mnot at the end of that yet. W're not.

Anyway, |'Il nove on to Fort Cal houn real
quick. "Il try and nove a little closer. The
di fference for Fort Cal houn now they are going for --
they actually were not as far along in their analysis

and things like that as Crystal River was.
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CHAIR WALLIS: They had 56 square feet?

MR. ARCHI TZEL: You can see the exi st

strainers at Fort Cal houn.

i ng

CHAIR WALLIS: They only have 56 square

feet?
MR ARCHI TZEL: That's what this is.
CHAI R WALLIS: And how much of that -
DR. BANERJEE: And did they have

fi berglass debris?

MR ARCHI TZEL: Yes, yes.

CHAI R WALLIS: They had these truckl oads

of debris that we heard about in the presentation?

MR. ARCHI TZEL: They have 50 percent clean

screens.
CHAIR WALLIS: That's by --
MR. ARCHI TZEL: That's our Reg Cui de.
CHAI R WALLIS: | know. But | nean, |
just telling you that if you take a truck |oad
debris and put it on 56 square feet, you' ve got
pretty thick right now.
MR. ARCHI TZEL: You put it right next
that guy. That's the size of their strainers.
CHAIR WALLI'S:  Yes.

MR. ARCHI TZEL: What they --

m

of

it

to

DR. BANERJEE: How many of these did they
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have?

MR ARCHI TZEL: Two. One on the left and
one on the right.

DR. BANERJEE: (kay.

MR ARCHI TZEL: You see them both there.

DR. BANERJEE: These square feet?

MR ARCHI TZEL: No, no, no. |It's a half
each and they coul d be 28 square feet on one and 20 on
t he ot her.

CHAIR WALLIS: In total. W're allowed to
assunme that half of them were bl ocked, so that's how
they nmet the regul ations.

MR ARCHI TZEL: Yes. The head | oss woul d
be -- and then there woul d be accidents today where
that woul d be sufficient. You know, how do you know?

CHAIR WALLI S:  Yes.

MR ARCH TZEL: GE. Fort Cal houn was
going with CGE Passive Stacked-Di sk Strainer design
|"m going to pass sonething out for the nmenbers and
"1l just ask, these are proprietary, | don't want to
comment on them but | just want you to | ook at them
and we can comment if you want.

MEMBER DENNI NG Are you going to take
t hose back?

CHAIR WALLIS: Well, we can see.
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MR. ARCHI TZEL: No, you can keep these.

CHAIR WALLIS: W can see proprietary
stuff.

MEMBER DENNI NG Yes.

MR. ARCHI TZEL: Yes, you can see it, but
| don't want to comment in this neeting. W' re not
cl osing the neeting?

CHAI R WALLI'S: No, okay.

MEMBER DENNI NG Yes.

MR. ARCHI TZEL: And if you want to cl ose
t he neeting.

PARTI Cl PANT: Go ahead.

MR. ARCHI TZEL: | just wanted to give you
a feel, but not get into these.

CHAIR WVALLIS: Well, you won't get a feel
for the real.

MR. ARCHI TZEL: This is the testing we
observe. Yes, you can -- these are all legitimtely
submtted and stuff like that. They are all --

MEMBER DENNI NG  We can keep these?

MR. ARCHI TZEL: You can keep those.

MEMBER DENNI NG But be controlled as
proprietary.

CHAI R WALLI'S:  Um hum

MR. ARCH TZEL: And | would rather not
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di scuss them during this neeting.

CHAIR WALLIS: So we can't say anything
about what we see?

MR.  ARCHI TZEL: Unl ess you cl ose the
neeting, you certainly could.

CHAI R WALLIS: Okay.

DR BANERJEE: So in sone senses this is
alittle bit I'ike the Vernont Yankee stack, this right
here.

MR ARCHI TZEL: The stacked-di sks are --

DR BANERJEE: It's a little different.

MR.  ARCHI TZEL: They were installed.
Those are PCl stacked-di sks.

DR. BANERJEE: Yes.

MR. ARCHI TZEL: | think, I'mnot really

positive. W have PCl. | have sonme PCl displays. CE

did put stacked-disks in. They are simlar in that
sense. These are rectangul ar versus --

DR. BANERJEE: Yes, rectangul ar not
circul ar.

CHAI R WVALLI'S: Well, whatever the design,
if you're going to put alot of areain a small space,
you've got to stack your strainers somehow

DR. BANERJEE: Yes, then you have to be

very careful about the approach velocity you use.
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MR, ARCHI TZEL: Yes.

CHAI R WALLIS: Wwell, | think you al so got
to worry about big hunks of fiberglass clogging the
out si de so not hing can get through between and get to
t he pl ates.

MR. ARCHI TZEL: Yes, you have bridging
concerns and things |like that.

CHAIR WALLI'S:  Yes.

MR. ARCHI TZEL: Bridging is observed
during this testing, all these tests. You do have
t hat goi ng on al so.

DR BANERJEE: Yes. The concern here
woul d be that you woul dn't be abl e to use t he approach
phi | osophy for the whole open area here, because as
you sort of fill up the interstitial spaces, the
l[imting assunption is the approach phil osophy to the
periphery of this, rather than to the faces
t hensel ves.

MR. ARCHI TZEL: Right. If you were really
doing a correlation and things |Iike that.

DR. BANERJEE: Yes.

MR. ARCHI TZEL: But if you see what they
are doing is using, you know, air from channel A or
actual Iy doi ng prototypical testing with design | oads,

so you're having the actual --
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BANERJEE: Ri ght.

ARCHI TZEL: -- again |ine.

3 3 3

BANERJEE: We will wait, too.

MR. ARCHI TZEL: But you do get sone of
these, not like Crystal River where interstitial is
not, sonme of them would overwhel mor be in that
situation of having nore debris that can go inside the
area of the strainers.

DR BANERJEE: Yes. You can visualize the
situation where you fill up these interstitial spaces
if there is enough debris.

MR. ARCHI TZEL: Right. ©Oh, there are
situations like that, yes.

DR. BANERJEE: All right.

MR ARCHI TZEL: Let me nove on to, unless
the Comm ttee wants nore tine, the OCconee audit for a
second. This is another plant which has -- Leon
Whitney was the team | eader for this. And it's just
started where it's an RM plant. They have | arge
guantities of -- not that much fiber and they are
putting in a fairly large 5,000 square foot pocket-
type strainer. |It's installed at one of the units
right now, so they already have installed this.

But their analysis wasn't totally

conplete. So the teamis -- that audit has sort of
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been suspended right now But just to tell you the
current status of it.

DR. BANERJEE: So if they had so nuch
RM --

MR. ARCHI TZEL: This is an in-process
audit, by the way, so we're in first audit and not a
pil ot any nore.

DR. BANERJEE: Wy do they need 5, 000
square feet of screen?

MR. ARCHI TZEL: They had it avail abl e.

DR, BANERJEE: | see.

MR.  ARCHI TZEL: They had the area
avai l able. They could put it in and put questions to
rest. There's significant nmargi ns associated with
that design. But we don't have the analysis in place
to go over that one yet. W're going to |look at that.
Vel l, | say significant nmargi ns m ght be chal | enged by
that coment with the unknowns | guess. But they are
not a Cal-Sil plant or anything like that, so the
chemical effects mght not be that challenging.

CHAIR WALLIS: Well, let's |ook at the
first statement here. You ve put a lot of RM there
and maybe it's bigger size and it's nore porous and so
it doesn't catch the fibers and particul ate debris.

MR. VH TNEY: Actually, this is Leon
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Wit ney, the phenonmenon appears to be iif RM
enconpasses a strainer, then the fiber that
approaches, and for that matter stickers and tags and
what ever, get trapped on the outer parts of this rough
netal pile --

CHAIR WALLI S:  Yes.

MR. VH TNEY: -- and you end up with
por ous netal passages to the strainer and you actual |y
do not allow the formation of a bed to -- and,
t herefore, you end up reducing the potential for head
| oss.

CHAIR WALLIS: Yes, | --

MR ARCHI TZEL: It's sort of like we said
you could make a conplex surface part of the design
for some of these strainers, and the RM basically
provi des that conpl ex surface. You can't take credit
for that, but it does --

MR. WHITNEY: If it transports and there's
alot of ifs, but if it transports and enconpasses a
strainer, you could see this phenonenon, hence the
bed.

CHAIR WALLIS: That's what | was going to
say, but it mght be that then you get channels
t hrough the bed which are relatively high velocity

because there is nothing. You know, the rest of the
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bed has got fibers onit and this would be a real sort
of particle transporting pipeline.

DR BANERJEE: Into the core.

CHAIR WALLIS: Right.

MR. WHI TNEY: There is nothing about an
RM enconpassing a strainer that would stop
parti cul ate.

CHAIR WALLI'S:  You see, once you get --

MR. WHI TNEY: Debris, yes.

CHAIR WALLIS: This is a generic problem
with strainers, is you get bypass or bl owthrough or
what ever you want to call it and it happens in the
experiments and we'll hear about it tonorrow. You
build up a bed or an RM, whatever it is, and then
there are places where the fibers don't get caught or
sormet hing and the flow goes through.

So now, you haven't got all the area
effected. You have just got these little holes in the
bed t hrough which stuff is going and you have to be
able to analyze that, presunably, if you're worried
about downstream ef fects.

MR VWH TNEY: We're not --

CHAIR WALLIS: If you're only worried
about head | oss, a hole is great, but a hole if you're

worri ed about downstream effects --
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MR. ARCHI TZEL: Well, you still have the

same size openings that you have al ready anal yzed.

CHAI R WALLIS: Well, you do on the screen,
but the screen is a quarter inch and this stuff is --
you know, the fines are -- there are fines that are
smal | er than that.

DR BANERJEE: 10 mi crons.

MR. ARCHI TZEL: Well, they have al ready
anal yzed t hat pass-through. They have to anal yze that
pass-t hrough.

CHAI R WALLI'S: But you see how difficult
it is? Wen you have an RM bed and it has got fibers
on it and the fibers are covering it, but they are
only covering 95 percent of it, then you have got
t hese hol es, what are you going to do?

MR. ARCHI TZEL: But that's the anal yzed
condition for the downstream situation. You do it
with clean and you handl e t hat downstream aspect and
that is what you --

CHAIR WALLIS: Well, ook at your one
where you backfl ushed and sonme of the stuff fell off.
Now, you have got effectively sone area which is
clean. The rest of it is all covered with stuff,
presumably, if it doesn't all fall off.

MR. ARCHI TZEL: But it has to flowthrough
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t hat al so, that opening.

CHAI R WALLIS: So now you have got your
effective areas is decreased by a factor of 10 or
something. Are you going to analyze that situation?

MR ARCHI TZEL: | guess so.

MR LU But, Dr. WAllis, you are right
there and, actually, the vendor conducted two tests
where another test is just no RM and, you know, as a
bl ockage or a filter and they put the fiber and the
debris and the particulate right on the screen of the
surface, so that they have two cases.

But the specific statenent there just to
state the phenonena, when you have conbined RM and
fi ber debris together, it nmay reduce the total head
| oss.

CHAI R WALLI'S: No, | understand that.

MR. LU They did have a bounding case to
eval uate the head | oss due to the fiber and the
particul ates, assumng it's 100 percent transportable
to the surface of the strainer.

CHAI R WALLIS: Well, | guess what |'m
saying is that not catching all the fibrous and
particul ate debris may not be such a good thing if
there are certain areas of the screen which are

bypassing it. That's the only point I"'mnmaking. |It's
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really downstreameffects |'mgetting at and not head
| oss.

MR. WHI TNEY: Okay. Ralph, if you would
go back to the slide, please.

MR ARCHI TZEL: Onh, |I'monto the next one,
yes. Ckay.

MR VWH TNEY: | would like to answer that
guestion in the sense that this is a 5,000 square foot
strainer. And, Ral ph, please, go back to the slide.
By design, if fully engaged, the | icensee requires the
vendor to have a 0.1 foot design head | oss. Okay?

CHAIR WALLI'S:  Yes.

MR. WHI TNEY: And if you can visualize a
pocket strainer, it basically is shaped |ike, say, a
shoe bag in each pocket. |If the flows are very |ow,
the fibrous debris will tend not tolift to the top of
each pocket. And, yes, this 5,000 square foot
strai ner design, regardless of RM, will tend to have
pass-t hrough by desi gn because the upper part of each
pocket will evolve flow. And |I'magreeing with you.
|"m saying that this design has significant pass-

t hrough of particul ate.

MR. ARCH TZEL: | guess Dr. Wallis'

comment was basically maybe you got to take half the

strai ner design and see what i ncrease fl ows, does that
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affect the downstream and that's not an issue at the
nmoment in front of us.

CHAI R WALLIS: At the nonent.

DR. BANERJEE: | guess the --

MR ARCH TZEL: We did it with clean
strainers. That was the issue.

DR BANERJEE: Yes, it's like the Devil in
t he Deep Bl ue Sea here. |If you have everythi ng caught
on the strainer, then your head | oss goes up. If you
don't and the fines go through, you have got
downstream ef fects to worry about.

CHAIR WALLIS: But that's Scylla and
Char ybdi s.

DR. BANERJEE: Yes.

MR. ARCH TZEL: But the point, as |
understand the point, it was that when you' re doing a
downst reameval uati on, do you assess the i ncrease fl ow
off the totally clean strainer because sonme of the
strainer may be blocked and preferentially flow
t hrough the open area, and that's one -- | guess we'l|
have to take that back. It hadn't been really -- that
hadn't been the focus of the way we have been | ooki ng
at downstream

CHAIR WALLIS: So there are two questions

here or at least two. One is your ability to
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visualize or predict all the different kinds of things
t hat can happen in terns of i nhonpbgeneities and so on,
and the other thing is if you can visualize enough of
t hese possibilities, the next question is how deeply
do you have to go in order to predict what happens
with all these different possibilities? That seens to
ne to be sonething that --

MR. ARCHI TZEL: And typically what we do
is take a bounding type of an approach, not always
boundi ng, there are cases where it's not bounding, try
and address. You heard in the VY presentation where
you try and take individual bounding assunptions on
the different parts of the question. And in the end
you make an assunption that generally it's okay.

A lot of these strainers still have open
area with massive anounts of -- so they have | ow fl ow
i ssues, right. Wen they actually do their real test,
the vertical surface is likely the sanme in the pocket
strainers. The VY strainers at the bottom were cl ean,
so the head loss is very low. The next one up, going
up to this Watts Bar, it's currently ongoi ng.

DR BANERJEE: \What is a Sure-Fl ow
St acked-Di sk Strainer?

MR. ARCHI TZEL: | will show you a picture

of it. Well, actually, Shanlai has one in his
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present ati on.

MR LU Yes.

MR. ARCHI TZEL: So you will see that, a
picture of that comng up. W did go and observe
testing. This audit is starting out. Watts Bar is
using again, they said, Performance Contracting
Strai ners, another one of the vendors. And then here
we're going to get those nodification packages,
etcetera, comng in in the next week.

Perhaps Dr. Lu wants -- that mght be a
good one, but you won't have our audit report for
awhi l e, so which one do you want to get if you wanted
to look at that? W are getting that information in
and we're getting a -- well, nmaybe even -- well, you
don't want to participate, so --

CHAIR WALLIS: Well, you observed the
testing, didn't you?

MR. ARCHI TZEL: W observed the testing
and we're starting the audit.

CHAIR WALLIS: Did you critique the
testing?

MR. ARCHI TZEL: They will be in the -- |
guess there are sonme comments on the testing com ng
up. Yes, there are critiques of the testing but --

CHAIR WALLIS: So it looks like a pretty
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large facility over there.

MR. ARCHI TZEL: That's a big flume. Now,
thisis not, Watts Bar. This is open donmin pictures.
W went in March of |last year to watch testing at al
the research labs. This is the facility we | ooked at
for Watts Bar testing. They don't have a high fiber
case. This is a high fiber case plant, but it is --
we got the slideshow on the public website and used a
coupl e of photos out of that slideshow.

DR BANERJEE: Are these all the research
| abs?

MR ARCHI TZEL: Al den is in Massachusetts,
Wrcester, Mass., near Wrcester. And you can see
t hey have a fl ow path that generates turbul ence within
the flume, sinulate turbul ence of is thereis a direct
path for that LOCA fluid to get into the sunp area to
keep the stuff stirred up. You can see the flune on
the left, the actual -- page down here for a second.

This is alead-in, ny last slide here, to
Dr. Lu. If you see on the left the return flow path,
the strainer itself is comng out the end. It's in
the upper left area. You can't see the strainer too
well, but you can see the types and quantities of
debris. Now, this is --

DR. BANERJEE: Maybe you can point to it

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

125

because on the --

MR. ARCHI TZEL: Where do you want nme to

poi nt ?

DR BANERJEE: There.

MR, ARCHI TZEL: Here.

DR. BANERJEE: Yes, yes.

MR. ARCHI TZEL: Since this is public
dormain, | have got sone videos | could give to you

t hat show what this | ooks Iike during a test, but this
woul d all be quantities of -- you got a small -- over
here at this end, this |loop here is just the | oop that
is associated with the turbul ence |evel.

CHAIR WALLIS: Well, isn't that
concentration of debris?

MR ARCHI TZEL: Well, that's what | wanted
totalk about. That's what we're going to tal k about.
The actual strainer here is a part nodule, a scaled
nodul e down at this end. Al this debris that you see
inthis flume is the debris you would cal cul ate to be
on that strainer scaled in this case, this plant, and
it's not all there.

DR. BANERJEE: 1Is it fiberglass or --

MR ARCHI TZEL: It's a mx. It's whatever
t hey had, fiber. The reason you can't see through it,

there's al so coatings debris and stuff |ike that, too.
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In a lot of these tests you won't even be able to see
through the test at all because of the coating
surrogate.

CHAIR WALLIS: And this stuff is just
sitting there?

MR. ARCHI TZEL: A lot of it, but you can--
and | would alnost |like to show you the video, but |
woul d have to close the neeting. These are, like |
say, public domain. There is actually sone fiber that
is keeping on transporting dowmn to the left end. The
strainer, you will see a photo of the strainer. The
strainer i s now enconpassed with the fiber and this is
the question of the near-field that we're going to
tal k about next.

CHAIR WALLIS: Wll, as long as there is
no big bubbles or sonething formng to stir it up,
it'"s going to just lie there?

MR. ARCHI TZEL: Right. There's sone stuff
at the bottomthat just lies there and doesn't nove
al ong and there's others that does nove along in this
particul ar test.

DR. BANERJEE: So you have characterized
t he turbul ence and everyt hi ng, so you know how rmuch i s
bei ng transported?

MR. ARCH TZEL: 1In a plant that had
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turbul ence, they would use the turbul ence.

DR. BANERJEE: (kay.

MR. ARCHI TZEL: In others they woul dn't
use the turbulence part of it. They try and keep it
all mxed up in the beginning. This is show ng you
the introduction of the coatings surrogate into that
test that we observed. And then this is the nassing
on top of the strainer here, the nass of fiber that
didn't get on there.

Actual ly, we did have sone foam That was
interesting. They had foam They thought foam
floating won't be any i ssue, but since it was cl ose we
did find it. The foamactually caused a dam and got
air right through the strainer when we watched that
test.

So you do have to be a little careful
about the floating debris if you're very close to the
surface and you have this phenonena. It wasn't |ike
vortexing or anything like that.

CHAI R WALLI'S:  When you say foam you nean
foam i nsul ati on not foam --

MR ARCHI TZEL: Foam i nsul ation was thrown
into the mx and it was to denobnstrate there is no
i ssue, and the issue was that you actually could form

a damfromthe water.
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CHAIR WALLIS: W raised that question

with another plant and they said that the foam
woul dn't go to the strainer because the strainer was
subnerged when, in fact, there is flow to the
strainer. The foam can sort of wander around until it
gets near the strainer.

MR. ARCHI TZEL: And if you --

CHAIR WALLIS: Then it gets in the near-
field and it mght do things.

MR.  ARCH TZEL: If you don't have
sufficient subnergence --

CHAIR WALLIS: Right.

MR. ARCHI TZEL: -- you can have a probl em
with something |ike that.

CHAIR WALLIS: Right.

MR. ARCHI TZEL: You can prevent the -- so
we learned things during the audit. W observed
t hi ngs.

CHAIR WALLIS: So you are still 1earning
t hi ngs.

MR, ARCHI TZEL: Yes.

CHAI R WALLIS: That's good.

MR ARCHI TZEL: Anyway.

DR. BANERJEE: These are very interesting.

MR.  ARCHI TZEL: That conpl etes ny
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presentation. At this point, Dr. Shanlai Lu is going
to talk about --

CHAI R VALLIS: Well, you went through all
these tests and all that. D d you |learn enough to
make deci sions from observing these tests?

MR ARCHI TZEL: We nade sone. Well, we
didn't have that type of criteriain these pilot audit
reports. W had nore criteria that it looks like it's
generally okay or not enough information to nake a
deci sion was the | ast category. The nmiddle categories
are sort of mght be okay type thing. The first one
was a pretty nore robust answer that we think it wll
be okay.

And there were areas in the back of each
report that characterized how we felt about the
different areas and sonme cane out that we were very
confortable with upstream effects in sonme of the
plants. | nean, in sone we did rmake, as best we could
in a pilot, sone type of concl usions.

DR. BANERJEE: The one thing you did show,
| think, is that if you consolidate this nmaterial on
a strainer or something and provided the chenica
effects and you even backflush it off, then it's
consolidated. It was out of the | oop of consideration

in sone way.
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MR ARCHI TZEL: Right.

DR BANERJEE: So it doesn't re-entrain.
It's all sort of --

MR. ARCHI TZEL: And these loops will clean
up eventually. They will clean up and have crystal
cl ear water.

DR. BANERJEE: Yes, right.

MR ARCHI TZEL: And the head | osses are
very low for the types of testing that has been
observed. | mean, the industry can tell you they have
very | ow head | osses even with these | arge quantities
of debris.

DR. BANERJEE: kay. So that backfl ushing
experiment was very interesting.

MR. ARCHI TZEL: Well, that's a separate
issue. That's for the thin bed, which is another
controlling situation

DR. BANERJEE: Yes. Once you have
captured everything in that thin bed and if you
backflush it off, it doesn't re-entrain very easily
and sort of capture stuff.

MR ARCHI TZEL: Yes, whether the ACRS
believes the thin bed or not, if it's isolated thin
bed and that's all of you have got and you get rid of

it, the head loss is |ow
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DR. BANERJEE: You have taken out the

particul ates, too, in that thin bed.

MR. ARCHI TZEL: And that's the controlling
case. Normally, it would be -- the controlling case
woul d be that thin bed. |If you get a bigger debris
bed, it can handle a lot nmore and you don't have
nearly the head loss when you have nuch nore
guantities of debris in a | oop.

CHAIRWALLIS: |'mwondering where we are
t hank you, Ral ph, where we are in tinme. Shanlai, are
you going to take a long tine? W haven't done a
break yet and we have been goi ng since 8: 30.

MR. LU Maybe we can do that after the
break because | have at |east 40 m nutes. It depends
on the questions, if you have a | ot of questions.

CHAIR WALLIS: Well, we should probably
have a break now.

MR LU  Yes, great.

CHAI R WALLIS: How long a break? Can we
have a break until 10:50? |Is that sonething we can
handl e?

PARTI Cl PANT:  Yes.

CHAIR WALLIS: And then we'll try to catch
up. Well, we may have to go over this afternoon

PARTI Cl PANT:  Ckay.
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CHAIR WALLIS: It's quite anticipated

this being so interesting.

PARTI Cl PANT: Al right.

CHAIR WALLIS: So we'll see you. W'l
take a break now until 10:50.

PARTI Cl PANT: Al right. Okay.

PARTI CIl PANT: |Is that the only renaining
one out of this?

CHAIR VALLIS: Are you the only remaining

one?

PARTI Cl PANT: Yes, then we start chem cal
effects.

(Wher eupon, at 10:37 a.m a recess until
10: 50 a. m)

DR BANERJEE: Do we have this?

MR LU Al right. Should we wait for
t he ot her Menbers to conme here or you want nme to start
now or - -

CHAIR WALLIS: Yes. Please, start, yes.

MR LU Okay. Al right. Shanlai Lu
fromstaff, NRR/'SSIB, and the title of my presentation
is the Near-Field Effect and the Prototypical Head
Loss Test.

CHAI R WALLI'S: Just a nonment. John?

PARTI Cl PANT:  Yes?
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CHAIR WALLIS: Well, | guess you're the

f ederal --

PARTI Cl PANT: |I'mthe DFO until relieved.

CHAIR WALLIS: Yes, okay. Excuse ne.
This is just one of those. GCkay. GCkay. All right.

DR. BANERJEE: |'m a DFO.

CHAI R WALLIS: You can't |eave, John.

MR. LU  So the focus of ny presentation
will be related to the head | oss and | guess during
our last neeting with ACRS, we spent a lot of tine
di scussing <correlations in head 1loss and the
eval uati on met hodol ogy.

Sothistinew're-- 1"mgoing to go over
that alittle bit, just with one slide, because during
t he past 15 nonths a | ot of things have happened and,
actually, the current focus of staff's inspection or
the audit and the evaluation is a focus on the
vendor's prototypical head loss test. But | will go
over a little bit of history of what we did in terns
of SE.

CHAI R WALLI S: Thank you.

MR LU How we address the ACRS conments
here. Ckay.

During our neeting with ACRS | ast tine we

spent quite a ot of tine discussing the validity of
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NUREG CR/ 6224 head | oss correlation and we got a | ot
of comments back and fromthe full Conmittee and the
Subconmi tt ee.

And before we rel ease the final version of
t he safety eval uation, and we had about three to four
weeks before that after the full Comrttee neeting,
and we eval uated the ACRS coments and worked on this
correlation, and then we revisited a | ot of issues and
t hi nki ng about this correlation and why we want to
choose this or the NEI Gui dance Report, what is their
positions. And we decided to revise the safety
eval uation and the final version to incorporate the
ACRS comrent s.

This is just a summary of the position
t here and we bel i eve t hat NUREG CR/ 6224 correl ationis
not appropriate for nmany PWR LOCA debris types,
particularly for Cal-Sil. However, it's a useful too
for scoping analysis. The reason is very obvious.
That's probably the only tool avail able on the street
for |licensees or vendors or whoever are interested to
at | east performa scoping analysis before they cone
back to full scale nodul ar head | oss testing.

So that is the position we took. W took
the coomments fromthe ACRS and we revised the staff's

position and that was Decenber '04. kay.
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In January '05, we net with the industry
the second tine after we -- the first tine after we
released the final version of -- issued the final
version of the staff's eval uation, safety eval uati on.
And we provided a path forward for the i ndustry, which
is they can performplant-specific tests to address
t he head | oss issue.

CHAIR WALLIS: While all this was going on
there was an NElI gui dance docunent that canme out.

MR LU Right.

CHAIR WALLIS: Wiich I think cited 6224.

MR LU Right.

CHAI R WALLIS: As the basic reference, and
| think you approved that gui dance.

MR LU Well, this particular position
regarding that NEI Gui dance Report and | think it's
very clear that we took a different position on that.

CHAIR WALLIS: So you have changed your
position on the Gui dance Report, too?

MR LU That's right.

CHAI R WALLIS: Okay. Thank you.

MR. LU That's correct. Ckay. So right
after the January neeting with the industry | ast year
and we observed a trend from the industry, and

| i censees and vendors are gearing up to performpl ant -
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specific prototypical head | oss tests to address the
head | oss eval uati on issue.

And at this point, based on the NE
survey, all 69 PWR units plan to perform plant-
specific prototypical head |oss tests. GCkay. And
they are right now ongoing and there are five vendor
teans producing the test results and designing the
strainers for the 69 PAR units. And each vendor has
its own testing facility and testing program

CHAIR WALLIS: This is very interesting
because NUREG CR/ 6224 was based on an extensive test
program

MR LU Right.

CHAIR WALLIS: And | think a ot of work
was done, a |lot of careful consideration of various
things, and the result turns out not to be
appropriate. Now, you're going to have 69 plants
trying to devel op their own equival ent of NUREG

CR/ 62247

MR LU Okay. | think | will address the

first part of the comrent. The NUREG CR/ 6224, yes,

it's was devel oped under the -- with quite a lot of
effort there, but the intention, original intention
fromNRC, is to develop a confirmatory tool for staff

to evaluate the head | oss, so to push a confirmatory
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tool to the point that it can be used to broadly
eval uate head | oss, taking into account the
consideration of all type of PWR debris, all kinds of
geonetry of strainers.

| want to enphasize the shape of the
strainer is so conplicated, it becones a difficult
process, as Dr. Banerjee just pointed out during the
| ast presentation. And even one picture shows that
you have channel i ng effect going through the strainer
debris bed, which if you go -- if you decided to go
for an anal yti cal approach, it will be very hard to --
you may be able to bound and actually you can bound
that, but to go for that analytically, it will becone
extrenely difficult and harder to evaluate the
uncertainty.

The second part of your comrent is | think
that's true, too, and | think -- and a | ot of efforts
were put into that correlation devel opnent and O fice
of Research has done a lot of work there and so that
is Los Alanpbs. That is the reason it can becone a
useful tool for the industry and |icensees to use that
tool as a scoping analysis tool and do a first shot of
scopi ng.

kay. And, as Ral ph nentioned, that we

conducted two pilot audits and we have two audits
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ongoing. And, in addition to that, we also -- the

SSIB team and plus other staff, we visited all five

vendors' test facilities to evaluate their testing

pr ocedur es,

eval uati on

guesti on.

their testing facilities setup and their
met hodol ogy, too.
DR. BANERJEE: Let ne ask you one

Are there five test facilities now each of

t he vendors has one?

MR LU  That's right.

DR. BANERJEE: And are there differences

bet ween these test facilities?

MR LU Okay. That's exactly what ny

first bullet is going to talk about that. There are

signi ficant

really don'

di fferences anong the five vendors. |

t want to address that in nuch detail

because that is proprietary information. That's the

reason a lot of issues | want to tal k about today is

really generic issues. But the key vendor testing

approach is very simlar.

At a very high level, if you stay, you

know, 10,000 feet above the ground, you can see it's

all green there. But the way they are doing the

testing is

repl acenent

they use a reduced section of the

strainer design and put in a test

facility, a tank, a pool or a flume and they run the

(202) 234-4433
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water through that one and then through a
recirculation loop, and they put this debris, all
kinds of debri s, RM , coat i ngs, fiber and
particul ates, everything at the strainer or upstream
of the strainer and nmeasure the head | oss.

Normally, they use the debris type
identified by the plant, so it becones pl ant -specific,
and also they wuse the plant-specific approach,
vel ocity and t he ECCS pl us the contai nment spray punp
flowrate, specifically for that plant, to nmeasure t he
head |l oss. That is the conmon way they are conducti ng
the head | oss there. kay.

DR. BANERJEE: But |let ne ask you one
guestion. |If they are taking a piece of a strainer --

MR LU Right.

DR BANERJEE: If there are effects due to
mul tiple pieces --

MR LU Right.

DR. BANERJEE: -- how do they handl e that,
because we have cone across that in a previous
situation where there were stacked-disks.

MR LU Right.

DR. BANERJEE: Were they used the wong
approach vel ocity.

MR LU Rght. That is a valid question.
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Actually, | think on the fifth or sixth slide of ny
presentation that is exactly the question we're asking

the licensees to address. That's in ternms of the

scal i ng.
DR. BANERJEE: (kay.
MR. LU So okay.
DR BANERJEE: We'll wait for that.
MR LU Right. kay.
CHAIR WALLIS: | think there is also the

guestion of the applicability of the test, and we're
goi ng to hear tonorrow that Los Al anbs did sone tests
whi ch we have seen before and tal ked about. And then
specific labs did some other tests, the sanme tests.

MR LU Right.

CHAIR WALLI'S: The sane tests.

MR LU Right.

CHAIR WALLIS: And it's the sanme test,
right?

MR LU Yes.

CHAIR WALLIS: And in sone cases the
results were quite different. So are you going to say
that you're going to take the results fromwhich | ab
or are you going to say you're going to take the
results from Alion and say they were predictions of

what woul d happen further north? Do you see the
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problenf? You're going to say a test inalab in

Massachusetts now applies to a facility in Texas or

sormet hi ng.

MR LU It's a valid question.

MR ARCHI TZEL: Dr. Wallis, Ralph
Architzel. | just want to point out one thing. Wat

Shanl ai has been tal king about is the full article,
full scale type test.

CHAIR WALLIS: Right.

MR ARCHI TZEL: There is another set of
tests, the vertical |oop test and things, and that is
nore what you're tal king about. Sone of these test
facilities also have vertical |oop tests, so you got
to be alittle careful m xing and matchi ng as per the
correl ation.

CHAIR WALLIS: Well, | understand that.

MR. ARCHI TZEL: So what you're talking
about now is nore the vertical |oop test.

CHAIR WALLIS: | understand that, but
these tests were very sinple and, presunably, very
wel | -defined tests, whereas these plant tests --

MR. ARCHI TZEL: Yes, you woul d expect
t hose to be.

CHAI R WALLIS: -- are nuch less well-

defi ned.
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MR ARCHI TZEL: Right.

CHAIR WALLIS: You woul d expect nore
uncertainty in the plant than in these. You wouldn't
expect two national labs -- in fact we have even got
anot her one invol ved now that al so does the sane test
and getting different results.

MR LU kay. Yes, that's one of the
i ssues actually | was planning to cover at the end of
my last slide, how we are going to use research
results.

CHAIR WALLI'S:  Yes.

MR LU And that is what you' re | ooking
for, too.

CHAIR WALLIS: So you're relying on one
test to then be applied to the plant.

MR LU Right.

CHAIR WALLIS: And you have to then
sonmrehow handl e t hi s busi ness of, well, how predictable
are these phenonena if different |abs get different
results? Are you going to put a huge range of
uncertainty on the results or somet hing or how are you
going to handle that?

MR LU  Ckay.

MEMBER KRESS: Has there been a fornal

scal i ng anal ysi s of this phenonenon, scaling anal ysis
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in the test conpared to the actual prototypic size?

MR. LU That is exactly -- actually,
since | ast March when the staff was introduced to this
near-field effect and the vendors decided and
i censees decided to take the credit of near-field
sedi ment, and our i mredi ate response was what is the
scal i ng?

MEMBER KRESS: Yes.

MR. LU How do you justify your scaling
is properly done, so that you can address this
settlement issue and can you conservatively predict
the debris transported to the strainer surface. That
is exactly -- you are asking exactly the question we
asked themlast March, and | think that's the reason
| want to put this itemhere for discussion with you
guys. kay.

DR. BANERJEE: | have a conment naybe.
You may cover this. |It's that the variability that
Dr. Wallis is referring to always sort of would
indicate that there is sone paraneter in the problem
which is not being properly net. | mean, if you
believe in science and causality.

MR LU Right.

DR BANERJEE: In this case a candidate is

t he sequence in which things arrive at the strainer.
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MR LU Right.

DR. BANERJEE: So the whole thing is sort
of a dynam cal process.

MR LU Right.

DR BANERJEE: Wich | was, in fact,
nmentioning to you before.

MR LU  Ckay.

DR. BANERJEE: So just a static sort of
correlation probably doesn't work in this case.

MR LU Yes.

DR. BANERJEE: | nean, it depends on
whet her the fibers get there and then take out the
particles afterwards.

MR LU Right.

DR. BANERJEE: WII| the particles go
t hrough and then the fibers come? You know, all this
sort of stuff starts to matter.

CHAIR WALLIS: O how well the fibers are
washed before they are used.

DR. BANERJEE: Right, and how they are
cooked, that the organic cones off or not.

CHAI R WALLI'S: Wi ch bl ender you use to
chop them up

DR. BANERJEE: Right.

MR LU: Yes.
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DR. BANERJEE: How fine they are, in fact,

yes.

MR LU Well, | can respond to this
particul ar comment. Actually, that is exactly the
reason. Once we identified that the PNL test | oop and
the liner | oop produced different head | oss data, and
t hen one of the issue we identified is the debris, the
i ntroduction nethod and the |i mted preparati on net hod
whi ch can cause effectively two differences that is
observed by the PNL and the nano test conpari son.

And we al so observed from our Watts Bar
audit two, so we had established that. So that is one
of the issues | want to cover today. That is what
exactly we needed to have the licensee to respond.
Ri ght now, we deal with each individual vendor team
and testing.

Some i ssues can be surfaced as, you know,

t he common ground can be tal ked about publicly, but
some issues we deal with at the, you know, vendor to
NRC |l evel inthe proprietary i nfornmati on neetings, the
closed neeting there. And so going back to this
particul ar question, we are applying research results
to guide us and establish positions to require
i censees' reactions.

CHAIR WALLIS: So these two | abs are
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getting very different results. They are trying to
get the sane results by trying to do it the same way
and, yet, there's difference in preparation or arrival
of the debris or sonething. |In a plant, depending on
the plant and where the LOCA is and how big the --
what the shape of the hole is in the pipe, you get
different -- all kinds of uncontrolled --

MR LU That's right.

CHAIR WALLIS: -- things about how the
debris is broken up and when it arrived and all that.

MR. LU You're absolutely right, right.

CHAIR WALLIS: So that is even nore
difficult to predict than to predict that Atel will
get the sane results as Los Al anos.

MR. LU You are absolutely right.

CHAI R WALLIS: Ckay.

MR LU | think that was one of the
i ssues.

CHAIR WALLIS: So you'll figure that out
somrehow. You will figure that out sonmehow.

MR LU Okay. Yes. But | want to hit a
maj or issue we identified, conmonly referred to as a
near-field effect. Not all the |licensees or vendors
decided to take the credit, because sone of the

|icensees have an anple nmargin and they have very
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clean containnment and they can just dunp all the
debris, RM, everything, right on top of the strainer.
They neasure the head | oss and then t hey have a factor
of 10 margin. So for those plants it's not an issue.
MEMBER KRESS: But do they dunp it all?
MR LU What?
MEMBER KRESS: 1Is it honpbgeneous stuff?
MR. LU No. Sone of the plants were
doing like a bounding case. Instead of doing the --
for exanple, the Oconee case. They neasured that
fi ber and the particulate first and then they dunp t he
-- and in another case they just dunp the RM first
and then that cause the filtration effect. But they

bounded both cases with different tests.

MEMBER KRESS: And you have enough data to

know that's a real bound?

MR LU Well, actually, I think the
vendors were doing that data to bound that one, doing
that type of test to bound that, to make sure that
they are not take credit of sone odd effect introduced
by the testing procedures.

DR BANERJEE: But what about the
preparation of the debris? How sensitive are the
results to that?

MR LU Okay. | think that's a valid
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guestion. 1I'mgoing to address it on the sixth slide.
The real issue | want to point out, this is a very
significant issue here, is | want to focus on the
phenonena observed as a near-field effect. |'m going
to touch that part, too.

And the phenonmena we observed or the
vendors observed is a |l arge quantity of transportable
debri s does not reach the strainer surface and settl ed
upstream fromthe testing nodul e due to debris
aggl oner ati on.

CHAI R WALLIS:  Yes.

MR LU Okay. And that is what Ral ph
just showed in the picture of the large flunme and al
t hose debris, based on the current SE, staff's SE and
t he NEI Gui dance Report were supposed to be cal cul at ed
based on transport calculation. Al those debris are
supposed to be on the strainer surface.

But i nstead of measuring the head | oss of
all those debris on the strainer surface, vendors
consider the reality here and not all the debris wll
reach the surface of the strainer because very high
concentration of the debris, even the transport of the
debris, tend to aggl onerate.

Once it starts to agglonerate, it wll

settle at the bottomof the tank and t he head | oss can
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be a factor for 20 to 40 tinmes lower than the

prediction by the NUREG CR/ 6224 correlation. So that

is a credible physical phenonmenon | think the vendor

istryingtotake the credit from Sone plants cannot
live without this. Sonme plants can |live wthout this,
but some plants cannot.

So the application of this near-field
effect and the testing procedure will give sone plants
much smal |l er strainer size or |lower head |oss than a
design following the NRC SE and the NEI Guidance
Report. So that is the najor issue | want to point
out here and discuss with the Subcommttee here.

CHAIR WALLIS: Are we going to look at the
next picture? Yes.

MR LU Yes. GCkay. |If you renenber,
Ral ph just showed that last flume. |It's about 30 feet
or 40 feet. | forgot what the length. And this
particul ar case was | ast March when we first
i ntroduced the near-field effect, and you can see t hat
this is a PZI stacked-disk strainer. You were asking
what is the shape of the strainer that's -- or the
PZl .

DR. BANERJEE: The central pipe in the
m ddl e there?

MR. LU Yes, okay.
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CHAIR WALLIS: Can you see? They are

going to bridge it right across the gap there in sone
pl aces.

MR LU Right. These is -- we have the
issue related to this being that observation, test
observation trait, that's one of the issue we raised.

CHAIR WALLIS: So you have sone areas
where there is no goop at all. Does it actually
cl ean?

MR, LU Exactly.

CHAIR WALLIS: And in ny figure | have got
here, the bottomright hand corner.

MR LU  Ckay. Here?

CHAIR WALLIS: There is a whole | ot of

bubbl es.

PARTI Cl PANT:  Bubbl es.

CHAIR WALLIS: \What are those bubbl es
fronf

MR LU Ckay.

CHAI R WALLIS: Wiere do they cone fronf

MR. LU This test after they started
draining the tank, you will see the bubbles after

doing the test, the entire whol e thing.
CHAI R WALLIS: Were do they cone fronf

Where do they come fronf
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MR LU It's subnerged, entire -- the
strai ner was subnmerged during the test. This is after
they start to drain at least half the water and you
can see the part of the strainer was --

CHAI R WALLI'S: But where do the bubbl es
come fron? Presunably, they are in the poo
somewhere, then they rise to the surface?

DR BANERJEE: There bubbl es, G ahan?

MR LU Well, you nmean the bubbl e here?

CHAI R WVALLIS: On your figure.

MEMBER KRESS: Look on your --

CHAI R WALLI'S: Look on your figure.

MR LU  Ckay.

MR. ARCHI TZEL: Dr. Wallis? Dr. Vallis,
one thing | would like to point out, sone of the tests
we observed, and this may be one of them they used
that recirculation of the energy. You call it the
stirring mechanismwith all the --

MR LU To introduce turbul ence.

MR ARCHI TZEL: Yes. You saw those. It's
a sinul ation of turbul ence scenario, so they had a | ot
of flowin sonme of these tests that woul d have aerated
a lot of that article.

CHAI R WALLIS: But is that realistic then

to have bubbles |like that?
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MR. ARCHI TZEL: Well, this -- not all the

tests were done there, but at least -- |'m not
positive, but there's a lot of air inside a |ot of
t hat debris.

CHAIR WALLI'S: You see, bubbles have a
potential for rendering stuff which would sink
buoyant .

MR LU Right.

CHAIR WALLIS: And so it then floats to
the surface and drifts over to the strainer.

MR LU Right.

CHAIR VALLIS: And that is sonething that
you don't want to happen.

MR LU Right.

CHAIR WALLIS: You want it to settle and
stay settl ed.

DR BANERJEE: Well, bubbles could be
formed if there was sonething raining on a surface,
right?

CHAIR WALLIS: O there was chem cal
effects.

MR LU That is exactly right. That is
exactly what they did and, as part of the
denonstration, they denonstrated to the NRC staff that

t hey can use the nozzles to inject water upstream of
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the testing flunme to introduce a turbulence to
simul ate the plant break flowa condition, and so t hat
m ght be the bubbles com ng out fromthere.

CHAIR WALLIS: Sone of the chemi cal
effects tests, they actually product hydrogen.

PARTI Cl PANT: Ri ght.

MR. LU  Yes, we have trash cavity
i nsul at or.

CHAIR WALLIS: [|'mtalking about the
chem cal effects tests on the New Mexi co.

MR LU  Ckay. Ckay.

CHAIR WALLIS: Not the ones done near
Chi cago.

MR LU Right. It will be covered by a
separate presentation. That's right.

CHAIR WALLIS: There was hydrogen
produced, | think, fromthe alum num was it?

MR LU Yes, the ICET 1 | think.

CHAIR WALLIS: Right.

MR LU  Ckay.

DR. BANERJEE: Can you just guide us --

MR LU  Ckay.

DR. BANERJEE: -- through this picture a
little bit nore?

MR LU Al right. That's exactly what
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I"mintending to do and stop tal king about chemni ca
effects. Here is the strainer and during the test,
the entire strainer is subnmerged, was subnerged,
inside the water and then there is a punp suction
here, the suction |ine fromhere underneath the water.

MEMBER KRESS: Do you put that at the end
of the strainer?

MR LU Yes, the end of the strainer
yes. The strainer surface has perforated holes and
then you can see the amount of debris settled on the
surface of the strainer is this nmuch and that is the
purpose | want to show this picture.

DR. BANERJEE: | still don't conpletely
under st and.

MR LU  Ckay.

DR BANERJEE: Is this a stack of
strainers like three strainers stacked?

MR LU Yes, it's a stacked strainer of

PZl strainer, stacked-di sk strai ner, and the real size

is much --
DR. BANERJEE: Looking at it sideways?
MR LU Yes.
DR. BANERJEE: Looking at it sideways?
MR. LU You are looking at it fromthe
top, I'msorry, fromtop of -- here is the flune.
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DR. BANERJEE: (Okay. Looking at it from

t he top.

MR. LU You are looking at it fromthe
t op.

DR. BANERJEE: Yes.

MR LU And then the tank is half
subnerged, you know, drained, partially drained.

DR BANERJEE: So now, the PZI strainer,
is there a central tube through the --

MR LU Yes, it does, it does.

DR BANERJEE: \Where is that central tube?

MR. LU  And the central tube is -- you
cannot see here.

DR. BANERJEE: (kay.

MR LU It's underneath, inside of the
wat er, you know, here. So they take the water from
here and then run through that recircul ati on | oop, but
punp back to upstream of the testing flume and it
cones back here.

MEMBER DENNING Now, was that not
subner ged?

MR LU Right.

MEMBER DENNI NG We're | ooking at the top.
Was that never submerged?

MR. LU No, no, no. For this particular
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case it's submerged, and the reason | want to show
this one is that after it's -- part of the water is
dr ai ned, was drained, and then we were | ooking at the
debris | oadi ng, the purpose of showing this pictureis
| want to show you how nuch debris you are going to
get actually through the testing on this strainer

surface. That is that little.

CHAI R WALLIS: But then the other stuff is
floating debris? There is kind of a scumall around
it?

MR LU Yes.

CHAIR WALLIS: The other stuff you see
there is --

MR. LU  Yes, there is quite a | ot of
buoyant debris which is exactly what Ral ph nmentioned
about, that we had a concern if the |large strainer
subnergence depth is too shallow, |ike you see sone of
the licensees are part of their response they
menti oned only 3 inches, so we had a concern about
that. Buoyant debris may build up a hi gher dam and
cause the flow path for airflow, for the air to flow
directly into the strainer, but that is a separate
i ssue.

And the major issue | want to tal k about

is the near-field effect, the debris |oading on the
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strainer. That is what this picture is about.

DR BANERJEE: And what is this debris?

MR. LU Ckay. This particular one, they
have -- you can see here a little bit, yes, yellow
stuff and that's the fiber, Nukon fiber. And they
al so dunped zi nc powder, ny under standi ng, zi nc powder
as a surrogate material to nodel the coating chips.
Ckay.

MEMBER DENNI NG Now, we believe that
during the test, that that coverage was probably
uniformor relatively uniforn? | nmean, we see clear
parts of the screen here. Do you think that during
the test there were clear parts of the screen?

MR LU For --

MEMBER DENNI NG Are we nerely | ooking at
this after the fact and the stuff has kind of washed
off of it?

MR. LU This picture was taken after the
fact.

MEMBER DENNI NG Yes.

MR LU Okay. And | personally don't
bel i eve that you have a cl ean screen there during the
test.

MEMBER DENNI NG Yes, | nean, during the

test.
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MR LU But it may inside the -- if you

have bridging issue, then you may have the clean
screen at the center.

MR. ARCHI TZEL: Yes. This is Ralph
Architzel. | wanted to make a conment on that. W
did observe a nunber of tests. It was certainly --
when there was massive anmounts, it was clearly
bridging where this thing -- that particular clear
opening is obviously sort of draining it open, but
others, and we could show you some photos offline
here, not now, because they mght be proprietary
photos, after this nmeeting or separately.

There was massi ve anmounts of clean areas
i nside sone of those strainers where it was bridged
and nothing cane down. So there were significant
guantities of areas in sone of this testing that were
absol utely cl ean on the inside.

MEMBER KRESS: Now, the flow is supposed
to go between t hose stacks and down and then through?

MR LU Okay. This is the top of the
flume, so the flune actually isinthis direction. So
the water is flow ng towards here.

MEMBER KRESS: Um hum

MR LU And then this strainer was

subnerged and the flow can go through all directions
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to approach this surface. kay.

DR. BANERJEE: W are not seeing the main
surface area, which is into the board.

PARTI Cl PANT: Into the board.

MR LU Right, that's into the board.
Yes.

DR. BANERJEE: Right.

MR LU Ckay. Al right. The next
picture, that's about 10 feet away, upstreamof this
strainer, the inside of the testing flune, that is how
much debris you can see at the bottomonce they reach
steady state of the head | oss. And we had a | ook and
they said if they dunp all this debris on top of a
strainer and performa head | oss cal cul ati on using
NUREG CR/ 6224, although we will still consider that
maybe or may have a significant uncertainty, the
nmeasure of the head | oss is about a factor of 120s to
140s.

CHAIR WALLIS: So you had zinc powder in
her e?

MR LU Yes, we did.

CHAI R WALLI'S: But your pH was around 7,
so there was probably no chenical effects on the zinc
powder .

MR. LU You are absolutely right. This
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i s another head | oss test.

CHAI R WALLIS: Chemical effects of --

MR LU No, it's not for chem ca
testing.

CHAIR WALLIS: Duplicate the pHthat is
actually in the pool itself.

MR. LU Yes, no. This particular head
| oss test was done to evaluate the head |oss due to
normal debris. Ckay.

DR. BANERJEE: Was all this debris dunped
in at one tinme or was it added gradually?

MR LU It was dunped at one tinme right
at the beginning of the test, and then they started to
stir and using that water jet above the testing flune
to stir the water, so that nmake it suspend. And then
after that, they turned off the spray on top of the
flume and then start to run the punp.

Visually, we could see that actually
settlement right at the spot. And so the question
here is this part of settlement and the debris
settlement due to the aggloneration, what is the
physi cal phenonena there and what is the driving
force? |Is there any skinny issue related to that?
That is right now our focus at this point.

DR. BANERJEE: What was the preparation
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for this? Didthey shred it or how did they make the
debri s?

MR. LU. M understanding is they shredded
it with the garbage di sposal, right, and then make t he
-- as a slurry and then they dunp into -- nake it wet
first, then dunp into the flume. That is part of the
testing procedure's protocol and we have sone
guestions related to specifically that vendor.

MEMBER SHACK: And then in the flunme they
start out with a well-m xed solution. They stir it
with their jets until they get what they think is a
uni f orm suspensi on of this stuff?

MR. LU.  You are absolutely right. That's
they way they did that. But actually --

MEMBER SHACK: And they --

MR. LU  Sorry, go ahead.

MEMBER SHACK: What is the punp? Wat is
the velocity nowit's being transported at?

MR. LU That's exactly the question.
When we ask themhow t hey designed this test regarding
the transport velocity inside the flume, and they
sai d, okay, we scal ed strainer inside of this flunme to
take into account the full ECCS flow, conparing this
scal e based on surface of the strainer.

But in terns of velocity in the flune,

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

162

there was no answer there. So right away ny question
to themwas did you do any scaling analysis to justify
your approach velocity upstream of the strainer as
representative of the containment in real plant
conditions at all. And if no scaling was done, how
can | attest to this? You can take the credit off the
near-field settlenent. And there was no answer there.

This was one case and then right after
that we perforned another pilot audit, and we found
anot her one that was doing the simlar thing, although
they did not use the near-field effect as a term but
t hey were doing the same thing. So we asked the sane
guestion and that's the reason we have some ongoing
interaction with the vendors and the |icensees
regarding this particular issue.

MEMBER KRESS: But if you're going to take
credit for sonething |like this, you have to have a way
to cal cul at e aggl omerati on and settling in a turbul ent
flowing field.

MR LU  That's right.

MEMBER KRESS: And those things are
extrenely difficult and it depends on --

MR LU It beconmes very difficult.

MEMBER KRESS:. Yes, yes, and | don't --

MR LU And it becones very difficult.
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However, | think, at this point, we have al ready posed
the questions. |It's always easier to ask questions in
GSl-191. You can always ask a | ot of questions.

MEMBER KRESS: Yes, we found that out on
t hi s.

MR LU Right, yes. But | think they are
making -- | think every vendor teamwe visited, they
have -- they put their best player there and they are
doing the best they can do to the best of their
knowl edge to try to address all of the issues.

And whether they can fully resolve this
issue to the certain degree to we were buying that
results and we are wait and see, but | think they are
actually -- we had the neeting | ast week and t hen t hey
are coming in to ask us our expectations. And so
that's the reason we are working with them and
identify the issues and see whet her they can cone up
with a good solution there.

MEMBER SHACK: Just off the top of ny
head, | nean, your head | oss would be controlled by
your mass per unit area of the strainer and that is,
presunmably, they are scaling the debris in the
strainer size that way. The aggloneration is sonehow
a density per unit vol une.

MEMBER KRESS: Nunber density.
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VMEMBER SHACK: Number, and |'m sure that

t hose two nunbers, both of themdon't scale fromthe
facility to the real world.

MEMBER DENNING | think that you're
giving it nore credit than it really deserves. |
think that basically what we're seeing is a concept
that is fatally flawed where the industry thinks that
they can do integral tests where they take into
account all of these processes and they do them
specifically for the anount of particul ate, the anount
of fibrous material, they dunp it in, they take a
fractional size of the screen and they think that they
are taking into account all of these effects.

They don't think |ike nodel ers, you know,
| mean, and so, | nean, | think the concept is just
fatally flawed. | mean, we tal k about, well, have
they really given concept to scale and this kind of
stuff.

| don't think they are anywhere near that.
And then if you start to conpound it with things |ike
pH and additives and what are the different rates --
but, again, | think fromwhat |'m hearing that the
vendors and the industry are thinking we can do these
proof tests, these integral proof tests, that are

applicable to ny plant, because I'mgoing to take all
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the debris and stuff |ike that fromny plant. W're
going to stir it all up, mx it up. You don't have to
worry about, you know, these details about how
turbulent and stuff like that. [|I'msinulating ny

pl ant .

And | just think that the concept of
integral tests w thout the devel opment of nodels --
you see, early on we criticized their use of the
correlation for the debris bed, because we realizedit
wasn't really a static thing, but I think it's worse
now where they are headed. | think they are not
t hi nking nodels at all, is my inpression, and | have
seen things like this fromthe industry before.

MEMBER KRESS: |f they are, indeed,
relying on plant-specific prototypic tests to
determne the head loss, | think you' re absolutely
right. How you run those test is going to be
extrenely inportant.

MEMBER DENNI NG Well, you'll notice when
they are talking about head loss there, they are
saying we're going to take care of this near-field
effect. Well, that's not part of understandi ng what
the head loss is for the debris on there. That is an
integral concept and | just think it's hopeless if you

really scientifically try to do it.
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DR. BANERJEE: They have to have a

framework to interpret these results. Oherw se, you
repeat them change the conditions slightly, they are
conpletely different results.

MR LU  Ckay.

MEMBER KRESS: And that framework --

DR. BANERJEE: Chop it differently.

MEMBER KRESS: The framework has to be a
nodel or sonet hi ng.

DR BANERJEE: Yes, it has to be a
f ramewor k.

MR LU  Ckay.

CHAIR WALLIS: So what you're saying
perhaps is that the NRC needs to do nore tests.

MR LU Ckay.

CHAIR WALLIS: In order to get enough
knowl edge to interpret this.

MR LU First, | don't think it's
hopeless. | think there is hope there. And the
second, the -- not all the licensees took the credit
of this near-field settlenent, not all of them And
sonme of the vendors are doing the testing.

They directly dunmp all the debris on the
strai ner surface and t hey use a debris type refl ecting

the plant-specific conditions. So for those plants
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and licensees, | think that's my -- this i ssue may not
be that significant. However, recognize that | agree
with your comrents related to how -- what kind of
testing procedure needs to be established, and then
they need to cone up with a good story to denonstrate
their upstream flow velocity and that the testing
procedure is bounding or at |east conservatively
devel oped.

| think there is a way to do that. Right
now, we are engaging wth them and discussing
specifically on a vendor-specific basis at this point.

CHAIR WALLIS: | think they do sone
chemi cal effects. They start of with boric acid.
There is a low pH  And then they dunp in this, what
isit, it's a type of phosphate or sonething.

PARTI CI PANT: TSP, TSP.

MR. LU.  Trisodi um phosphat e.

CHAI R WALLIS: TSP. Now, shouldn't that
be duplicated inthis test? 1Isn't that what's really
happening in a plant?

MR LU  Ckay.

CHAI R WALLIS: Trisodi um phosphate. Is
that it?

MR LU Yes. Well, | think it will be in

t he next presentation. W will address that and Pau
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Klein will address this particul ar issue.

CHAIR WALLIS: Are they going do that in
t hese kind of facilities?

MR LU Right. kay.

MR. KLEIN. W can get to that question in
t he next presentation.

CHAI R WALLIS: Okay.

MR. KLEIN. But that is one of the nmjor
guestions we have for industry because, for the nost
part, in a flune type test the approach that has been
of fered thus far has been to test with tap water.

MR LU Ckay. Al right. So I think
may want to skip this part very quickly, and we all
had a simlar concern now, and nultiple vendors and
i censees --

CHAIR WALLIS: | nean, you told me they
are putting in new screens already.

MR LU Right.

CHAIR WALLI'S: Based on these kinds of
tests and that it may be that you folks or we will
encourage you or sonething, and you actually decide,
no, you're going to go and do some chem cal tests in
these facilities to confirm what you have already
done.

MR LU Right.
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CHAIRWALLIS: And it may turn out there's

something that is quite different that happens and
t hey guys are stuck there with a half built nodified
screen in their plant and it nay not be appropriate.

MR LU That's --

CHAI R WALLI'S:  New infornmation.

MR LU No, that's the reason | think Tom
Martin right at the beginning, there is -- he
nmentioned there is some challenges there and that we
are evaluating the licensees' progress and, at the
sane tine, we realize there is information, new
information coming in, but you have a valid point
t here.

CHAI R WALLIS: But they all have chl orated
water to start with, don't they, isn't that true? Al
pl ants have boron in the water.

MR LU That's right. You are right.
You are absolutely right.

CHAIRWALLIS: So they all have a sonewhat
low pH to start with and they all have sone kind of
buffering, do they?

MR LU Yes, but TSP, Cal-Sil plants, we
only identified six plants. The rest of other plants
-- | will leave the topic to Paul Klein

CHAI R WALLIS: Yes, but they all have sone
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sort of buffering.

MR LU Yes. GCkay. So what is the
regul atory actions we are taking at this point to
address this particular issue? W identified during
our pilot audit and we i ssued RAIs across the board to
alnost all the PWR |icensees, because we don't know
exact|ly how nmany nunber of plants are taking credit or
not. That is one issue. So we issue this RAI. At
the sane time vendors is engaging with us to discuss
how t hey are supposed to address this issue. kay.
Al right.

Then you nentioned what exactly the
staff's expectations are, and then we were al so asked
by the vendors what exactly you expect us to do to
address your questions about scaling. So right now,
we are in the process to devel op our own know edge and
t he positions are based on t he observati ons we had and
then pilot audits results.

So this is the several key, five, bullets
here for us to engage with industry and the vendors to
eval uate the testing procedures to ensure proper head
| oss data obtained fromthis type of test.

CHAIR WALLIS: It seens to nme that you
need a Reg Gui de or sonething that specifies sone sort

of properties of these tests that say you nust do
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this, this, this and this. You nust have a scaling
anal ysis or you nust have whatever it is you need to
make a deci si on.

MR LU | think that is a valid point and
| think we are in the process to identify what we
really need and require, and what the realistic tinme
frame for the vendors to take action based on our
requirenent. And that's the reason we decided to
engage these vendors as early as we can. W don't
want to get into the end of Decenber '07 and tell sone
of the licensees they need to repeat their test. That
is the purpose for me to tal k about this today here,
t 0o.

Al right. Let me go through the other
five bullets here. First is proper testing debris
material. |If the hydraulic characteristic of the
debris should be very simlar to the plant insulation
material, but if the licensee decides to take the
credit of the near-field effect, the surrogate
mat eri al needs to be nore transportable than the
pl anned debris type. That is something they need to
eval uat e.

If the density is much higher than the
coating debris they evaluated fromtheir containnent,

and then it's readily to settle at the bottom of the
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test facility before reaching the strainer, of course,
that surrogate material may not be right.

CHAIR WALLIS: | think if you have
chenmical effects, you have got to be very careful
about using surrogate material.

MEMBER KRESS: Well, yes. | was going to
say it would be very inportant to have the proper
particle size distribution and shape factors, because
you're going to mx debris with particles.

MR LU Right.

MEMBER KRESS: And this is going to
i nvol ve the agglonmeration by velocities that differ
bet ween particl es.

MR LU  That's right.

MEMBER KRESS: And that's going to be due
to the turbulence and the settling and those are two
di fferent phenonena.

MR LU Right.

MEMBER KRESS: So you got to have the
ri ght shape factors, the right size distribution. You
got to have the right densities. You got to have the
right turbul ence and you got to have sonet hi ng about
how that turbulence is distributed near the wall as
they settle out. And whether there are eddys that

reenter in, it looks like a very difficult thing to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

173

nodel , | mean, or to even scale for a prototypic test.

MEMBER DENNI NG Wl l, | have got to ask
t he consultants and you guys. Do you really think
that you can? | nean, this test is not oriented
towards nodeling. |It's not oriented towards the
devel opnent of a nodel or understandi ng the physical
processes that occur. As | see it, these are integral
tests. Do you really think that that's a feasible
approach to go here?

As | see it, the only outcone of these is
that you do this prototypic kind of test, and that's
what they nean by prototypic here. You conme out with
a head loss and it's acceptable or it's not acceptable
or sone value. There is no nodel. It's not that
we're putting debris on in a certain way and we're
com ng up with a nodel

Is that a feasible way to go about a
problem that is conplex like this? Can we really
determine the initial conditions and stuff |ike that
that are characteristic of Plant Aand just dunp it in
and stir it up and think that with a couple of tests
| ooking at different things, that that's the way or do
you have to go about it and devel op a nodel that tries
to describe these processes in the near-field and in

the area --
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MEMBER KRESS: | think if you | ook at al
of his bullets, to ne that's what they' re asking for.
You know, they don't say it in so nany words.

MR LU That's exactly it.

MEMBER KRESS: But if you | ook at those,
that's what --

MEMBER DENNI NG But if you | ook at the
character of the tests that are being perforned,
that's why it seens to ne sonewhat hopeless. |[|f you
think the NRC -- | think there is a basic approach
that is being taken here, a very integral Kkind of
approach, and now the NRC is comng in and sayi ng,
wel I, now have you considered these scaling factors
and stuff like that?

MEMBER KRESS: The answer is going to be

no and they can't.

MEMBER DENNI NG  And you can't. That's ny

concer n.

MEMBER KRESS: | think you're right.

MR LU  Ckay.

DR. BANERJEE: | guess there are two or
three things that could be done. First of all, |
think the results may be insensitive to certain
t hi ngs.

MR. LU You are right.
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DR. BANERJEE: So in a problemlike that

you want to get rid of the paraneters which don't
af fect the answer too nuch. GCkay. So let's say as an
exanpl e you change very nmuch the timng of the debris

i ntroduction and not hi ng nuch changes in the results,
then that's interesting to know, okay, or naybe
somret hi ng changes.

So what needs to be found is what are the
results if they are going to do these integral tests
nore sensitive to? | suspect they are going to be
nore sensitive to the preparation of the debris
material itself because -- and probably the chem cal
effects, you know?

MEMBER KRESS: Well, if chem cal effects
are inportant --

DR. BANERJEE: Yes.

MEMBER KRESS: -- then that nay meke the
timng inportant.

MEMBER DENNING Introduction is
i nportant.

MEMBER KRESS: Because it takes tinme for
chem stry to take place.

MEMBER DENNI NG~ W know t hat i ntroduction
is inportant. If you put in the fibrous and the

particulate all together, you get quite a different
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answer than if you put inalittle bit of fiber and
you load it up with particul ate.

DR BANERJEE: Yes. | don't know what is
i nportant here, but what | see sort of missing is the
si npl est possible nodel, which is even used in the
chemi cal industry for a suspension which is filtered.
| can give you papers where people have witten this,
you know, with fibers and particles. They have a
si npl e nodel which comes onto a wall, so everythingis
taken care of in the proper sequence |eaving aside
chemi stry, so this |looks |ike chem cal reaction

PARTI Cl PANT: Just the dynamc, just the
nmechani cal part.

DR. BANERJEE: Just the nechanical part.
W are even lacking that right now | nean, they do

this for a filter plant and this is a reactor. You

aren't doing anything for that. | can give you a
ref erence.
MR. LU That would be great.
DR. BANERJEE: Yes, you know?
MR LU We would like to get information.
DR. BANERJEE: The standard practice for

filtration.

2

LU Ckay.

2

BANERJEE: You know?
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MR LU Ckay. But | will address, M.
Denni ng, the comments about the hope of whet her we can
resolve this issue. | think that can be resol ved,
because you're really | ooking at the scaling of this
phenonena. |It's a single phase, sone debris. |It's
mul ti - phase flowcondition. It's no conplicated than
AP-1000 head | oss --

DR. BANERJEE: First you will wite the

equat i ons.

MR LU Right.

DR. BANERJEE: Before you scale it.

MR. LU  And you are not really getting
into that. You round -- they around the GE, around

the PWR and plant facilities. They could do the
scaling properly to the degree we are satisfied. And
then for to address this transport, very | ow velocity
transport of debris, nulti-phase, too, towards a
strainer, | don't think that's a dramatically
difficult problem but it can be handl ed properly as
Dr. Banerjee just nentioned.

Some of the paraneters may not be
sensitive, so it's up to the licensee or the vendors
to identify and sinplify their test nmatrix, so that
they can address this. But there are certain issues

t hey cannot escape, is what is the velocity inside the
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flume or upstreamof the strainer. |If it's a factor
of 10 away fromthat real pool condition, |I don't see
-- is there any reason for us to take the position
that that is perfectly acceptable? Oay. Al right.

So | think we have al ready discussed al
this and that is the -- the last bullet is about a
sufficient test matrix. That is exactly to address,
Dr. Banerjee, your questions, your comments about it.
Not all the variables are sensitive. Ckay.

CHAI R WALLIS: But, you see, having a very
| ow vel ocity may be counterproductive, because it may
| ead you to a thin bed effect, because it's only going
to be the very fine particles which, if you have
al ready got a thin bed, are going to clog up that thin
bed as they arrive. They are the only ones which are
going to arrive if you have very low velocities. So
you are going to be building up this stuff which we
know can clog a thin bed.

DR. BANERJEE: Unl ess they floccul ate and
aggl oner at e.

CHAI R WALLIS: Well, flocculation is very
sensitive to chenm stry, so anyway.

MR LU Ckay.

CHAIR WALLIS: It's fascinating.

MR LU Al right. Conclusions. And |
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t hi nk overall we shoul d appreciate that the industry,
to applaud the effort to conduct so many prototypical
head | oss tests other than relying on a correlation
across t he board, everybody punching their cal cul ators
to calculate the strainer size. | think they are
nmovi ng towards the right direction and each vendor's
teamare trying to address staff's conments as nuch as
they can to the maxi mum of their know edge. And

t hi nk we have hope. It's not hopel ess condition or
situation.

But to resolve those issues, and we plan
to followup with nore vendors' head |loss tests, |
nmean, maybe out of the scope of the audit we may j ust
take a one day trip to another | ab or whatever to just
have a look at their current ongoing testing
procedures and ensure that the testing procedures w ||
produce conservative head | oss results.

And then we are going to performlicensee
new strai ner design audits, which will give us nore
confidence. That will give us nore in-depth review of
vendors' met hodol ogy and al so |icensees' cal cul ation
of upstream of the debris |ocation, the selections.

And very inportant as, Dr. Wallis, you
made comment s about how we are going to apply research

test results. |It's the one exanple. W identified
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the difference between the nano and the UM head | oss
test and the PNL test, and one of the issues was
related to the debris preparation, and al so the timng
of the sequence of the debris arrival which was
factored into our questions to the licensees there.

And as part of the confirmatory head | oss
testing, we don't expect that NRCis going to resolve
all the issues. W are asking the Research to conduct
a test to identify the issues for us to ask valid
guestions instead of asking questions across the
board, and then we have a focus there. So that's
primarily the conclusion of ny presentation.

CHAIR WALLIS: So you have been sayi ng,
and | think your coll eagues have said, that by doing
nore and nore of these tests you wll get nore
confidence inthe way forward. 1It's quite conceivable
that the nore tests you do, the |less confidence you
will get, because you will learn how difficult the
probl emis and how susceptible to all these vari abl es
we have been tal ki ng about .

MR LU  Ckay.

CHAIR WALLIS: In which case you night
need to take sonme alternate path to success.

MR LU Ckay. | think, at this point,

research has done quite a lot of test for us, but a
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ot of responsibility and the experience cane from

i ndustry. W learned a lot. | will just pick up one
particular vendor. | don't want to nane the vendor.
They have -- at the test facility, they have run the
test facility to run 2,000 for snmall scal e head | oss
test, 200 integral nodular head | oss test.

CHAIR WALLIS: Head loss on that?

MR LU Yes. GCkay. So a lot of
experience is covered there and thenif we rely on our
own limted project to conduct the research and that
woul d nean not have a -- we nay not be able to cover
every single area we want to cover. | think the nost
from-- val uabl e experi ence canme fromthe i ndustry and
the vendors and is a very key inportant part of our
deci sion making. W have to rely on researchers
results to support staff's decision maki ng process.

DR. BANERJEE: Let me ask you a question
here. | |ooked through the material that Research has
sent us.

MR LU  Ckay.

DR. BANERJEE: | don't see there any
systenmati c approach at nodeling, other than another
correl ation being produced. What is that? | nean, do
you feel that this type of correlation is going to

serve your needs? There is only one thing on nodeling
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which we have from RES. Do you need sonething a
little bit nore sort of to address sone of the issues
like we were discussing, a nodel which is a bit nore
dynam ¢ than just another correlation?

MR LU  Ckay.

DR. BANERJEE: That's all | have seen in
what was presented to us.

MR. LU. That's a good question and that's
a question we were asking us right at the beginning
what exactly we needed from Ofice of Research from
the PNL test loop. And the reason |I'm focusing on
near-field effect and the prototypical head | oss test
is because | think that's a significant issue. But
there are other part of approach, too, from the
vendors.

And sone vendors they al so deci ded to t ake
the correlation nodeling perspective from that
approach to design the strainer. And they are
devel oping plant-specific debris-specific and the
vel ocity-specific range of the correlations to design
their strainer. Okay. Follow ng the path of assum ng
certain debris distribution on the surface of the
strainer and then cal cul ate how nuch of the strainer
surface i s above and conduct or correlate, you know,

the test, plant-specific test to cone up with their
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own proprietary correlation to address that design.

And that's the part, | think, that wll
play a role for us to nmake the decision and the new
correlation will help us. | don't think it wll
resolve all the issues, because resolution relies on
the licensee to resolve that. But we can use that
tool as |everage to ask questions.

CHAIR WALLI'S: And sonme of these tests
even with very sinple constituents, they put in a
| oop, the test is done, it's run for days.

MR LU Right.

CHAI RWALLIS: The pressure drop continues
to go up, never settles down.

MR LU Right.

CHAIR WALLI'S: So what about tinme? Are
you going to apply your correlation? | nean,
sonmething i s going on there.

MR LU Right.

CHAI R WALLI'S: Which is not in the
correlation tine.

MR LU Right.

CHAIR WALLIS: And how are you going to
handl e that kind of a situation, because it's there.
You know, it's --

DR. BANERJEE: | guess we have been saying
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this repeatedly that the correlation by itself is not
sufficient. There's nore to this than just applying
a correlation.

MR LU But --

CHAIRWALLIS: So there are nore things in
that and they are dropped off in your correlation.

MR. LU You are right.

CHAIR WALLIS: So there cones a point
where the engineering solution is to nake a change.
Say no Cal-Sil or no TSP or no sonething or another,
because t hat at | east makes t he deci sion, you know, we
can go forward fromthere, you know, wi thout having to
do endl ess and endl ess experinments which are liable to
i nterpretation.

Are vyou considering that kind of a
recommendation or are you just |ooking at nore and
nore tests and nore and nore trying to get out of it
by | ooking at data or correl ations?

MR LU | think fromthe industry we
learn a lot. They actually have nore practical
chal l enges than we do in ternms of the renoving of the
debris. Sonme of the plants decided okay, we're going
to do it. That's exactly what they said. And sone
plants may not be able to afford to do that, because

of the, you know, radiation and other constraints.
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So if they decide not to do that, it's
nor e expensive for themand then they may opt to take
the direction of conducting prototypical head |oss
test. That's the part and we nmay face the chall enge
there. But | think that's the way it is.

CHAIR WALLIS: Well, but the PWRs are
going to probably go to higher power. They |ove to go
to extended power upgrade, right?

MR LU Right.

CHAI R WALLIS: Wiich might in some cases
involve putting in a bigger steam generator, a
di fferent steam generator.

MR LU Right.

CHAIR WALLIS: In that case, you' ve got a
wonder ful opportunity to take off the insulation
that's on the ol d one.

MR LU That's exactly -- a lot of plants
are doing that. | think Ral ph nentioned that Crystal
Ri ver was planning to renove or replace their steam
generator. As part of process, they are going to get
rid of all the, you know, Cal-Sil or fiber debris and
then a mneral wall, | think that was mneral wall,
and | think that approach is exactly the industry is
considering and a |l ot of |icensees are doing that.

CHAI R WALLI S: Now, does the fire barrier
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material cone off too in sone way or is that not

involved in this part of a LOCA? Its in other roomns
and so on. There is various fire barrier stuff which
is put on cables and so on, which is of a fibrous or

of a plastery kind of nature. Does that conme into

t his?

MR LU Yes.

CHAIR WALLI'S: The debris picture?

MR LU Well, if it's in the zone of
i nfluence of the particular breaks analyzed in a | ot
of these, Fort Cal houn was, and sone material, if it's
included in the debris m x.

CHAI R WALLIS: Okay.

DR. BANERJEE: | have a question about
unqual i fied coatings. Now, these are taken into
account as well, right?

MR LU  Yes, | think the coat, regul ated
coating we have is a specific presentation prepared
for you. Gkay. | don't know whether you have any
ot her questi ons.

CHAIR WALLI'S: Well, | think we have to
t hank you very nmuch for your presentation

MR LU  Thanks.

CHAIR WALLIS: Now, we are behind. W

knew we were goi ng to be behind, because this is such

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

187

a fascinating subject.

MR LU  Ckay.

CHAI R WALLIS: What |'m suggesting is that
we take a break now for lunch and then do the best we
can in the afternoon. And we may actually nmake
progress, because we may have al ready asked a | ot of
the questions, which we would have asked in the
af t ernoon.

MEMBER DENNI NG Just ask them over agai n.

CHAIR WALLIS: Well, no, no, we won't,
we've got the answers. See, we won't have to ask
t hem because the staff knows all of the questions by
now.

DR. BANERJEE: What tine do you want to
pi ck up then?

CHAI R WALLIS: Well, | just want to take
a break from12:00 to 1: 00 for lunch

PARTI Cl PANT: That sounds good.

CHAIR WALLIS: | wondered if any, you
know, of the Conmittee Menbers had anything they
wanted to say, at this point? | think we have already
tried to sunmarize where we think things are and we
have asked the questions about whether this is a
feasi bl e approach and so on. |I'msure we will cone

back tothat. 1Is there any nore to raise that sort of
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at this tinme?
DR BANERJEE: W have raised that.
CHAI R WALLIS: W have raised all of that.
DR. BANERJEE: Al ready.

CHAIR WALLIS: Ckay. So we're ready to

take a break then?

DR. BANERJEE: Um hum

CHAI R WALLI S: No one fromthe staff wants

to say anything in five mnutes? W'IlI|l take a break

until 1:00.

more for |

11: 54 a. m

(202) 234-4433

DR. BANERJEE: Well, we get five m nutes
unch.

CHAIR WALLI S:  Yes.

(Wher eupon, the neeting was recessed at

to reconvene at 1:00 p.m this sanme day.)
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AAF-T-EERNOON S-ESSI-ON
1: 00 p. m

CHAIR WALLIS: Pl ease, cone back into
formal session. W're going to hear about chemi cal
effects now | would invite Paul Klein to tell us.

MR. KLEIN: Thank you. Good afternoon.
| "' mPaul KleinfrombDivision of Conponent Integrity at
NRR. | would like to give you an update this
af t ernoon on the status and pl ans of chem cal effects.
By way of outline today, | would like to very briefly
provi de a description of chem cal effects issue, talk
about the current status of where things are and we'l|
try to highlight some of the nore recent interactions
that the staff has had with both our own research
people and industry. W wll discuss sone of the
chal l enges associated with chem cal effects and we
wi |l describe our path forward.

W gave a presentationto the Subcomittee
in July of '05, at that tine we provided a brief
hi story of chem cal effects, so we won't repeat that
here, but it's clear that chem cal effects is a nore
recent issue than nost that are involved with GSI-191.
In a broad sense, you can define chem cal effects as
i nteraction between plant materials in the post-LOCA

cont ai nment environnent that could produce cheni cal
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products that contribute to head | oss across the sunp
screen or it could also affect conmponents downstream
of the screen.

Next slide, please. By way of a broad
overview, we think testing this date has produced sone
basi c techni cal know edge concerni ng chem cal effects
and it may seemthat it's not much progress, but if
you go back 15 nonths to Decenber of '04, at that tine
when ICET 1 was in progress, it was unknown that
chemi cal products would formin representative plant
envi ronment s.

So over the subsequent 15 nonths, we have
found that chem cal products do formin those type of
environments. W have | earned about sone of the
i nportant paraneters that effect product formati on and
we started to characterize the head | oss for sone of
t hese environnents, inparticular, trisodi umphosphate
cont ai ni ng envi ronnents.

It is clear that additional testing is
needed to support |licensee plant-specific chem ca
effects evaluations and we're really, | think, at a
transition point in this whole process. Up to this
time, the NRC has been out in front of industry with
respect to head loss testing. W did a joint

screening test, the ICET test. The NRC has done sone
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head loss testing. Industry is now noving towards
doi ng head | oss testing.

But overall, it is the licensee's
responsibility to evaluate and account for head | oss
from plant-specific chenmical effects. And it's our
responsibility to perform an independent review of
their evaluations and ensure that their actions
sufficiently account for chem cal effects.

Next slide. On the next few slides, |
woul d i ke to di scuss sone of the nore recent activity
with respect to Research and then industry. |If you
| ook at sone of the research that's going on, and |
shoul d nention up front that Research has schedul ed,
| believe, for the next day and a quarter with the
Subconmittee, so that the intent here will just touch
on highlights of the research and maybe the
inplications. But they will certainly be in a better
position to provide details regardi ng sone of the nore
technical details of the tests and the results in the
foll owi ng day and a quarter.

|"ve grouped the testing that has been
performed thus far into three different subsets. The
first bullet | CET and Bench Top Tests. These are nore
things that were intended to provi de know edge about

formati on of chem cal products, where the products

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

193

were forned, some of the key paranmeters that m ght
affect their formation.

CHAIR WALLIS: If you read the sumary or
t he begi nni ng of the | CET Report, the concl usi on seens
to be we have found that some things happen, but now
everything is plant-specific, nothing we have done
sort of is a predictive tool. W just found sone
t hi ngs happen. Now, it's up to the plants to each do
their own tests. That seens to be that concl usion.

MR KLEIN: | think headed into the | CET
tests it was a joint effort between the NRC and
industry. It was viewed as a screening test, so it
was designed to |ook at whether chem cal products
would form in representative environnents. It was
recogni zed prior to those tests that we weren't goi ng
totry to characterize the head | oss associated with
any of those products. And that if products were
observed to form during those tests, that industry
would or licensees would be responsible for
characterizing the head | oss consequences associ at ed
with those.

CHAIR WALLIS: That's right. So the fact
t hat somet hi ng happened is the significant result.

MR KLEI'N:  Yes.

CHAIR WALLIS: But they didn't end up with
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any kind of correlation or an equation or a predictive
nmet hod. They ended up with questions now to be
answered by individual plants.

MR KLEIN:. | think that's an accurate
characterization. |In addition, followi ng on the | CET
test --

CHAI RWALLIS: Well, that's very different
fromwhat we did with the LOCA question in the '70s or
somet hing. The Government actually did a | ot of work
whi ch coul d then be used and this is a very different
approach. You're not trying to do this definitive
basic work at all.

MR KLEIN. | think it would be very
difficult for us to do that, given the nunber of
conmbi nations that exist out in industry, conbinations
and materials and environnents.

DR. BANERJEE: Are these at al
predi ctabl e on the basis of total dynam cs?

MR. KLEIN. | plan to get to that at the
bottom part of this slide. The first two bullets
here, the I CET test and then the head | oss tests, we
viewed as nore things that were needed to be done. At
the sane tine, we recognized that it would not be
possible to run 69 ICET tests or however nany you

needed to try and characterize the nunber of
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conbi nati ons that are possible.

So we asked Research to investigate
whet her any commercially available prograns could
predi ct what m ght formoutside of the | CET test, such
that we could -- it would be nore of swinging for the
homer un, where you coul d input your individual plant
paranmeters and contai nment pool chem stry, so you

could actually predict what mght occur. And I

believe you will hear nore about this from them

tomorrow. But | think at this point, there are enou
[imtations in the current prograns that it would be
very difficult to use one of these prograns as a
stand-al one toll to predict what mi ght happen in your
cont ai nnment pool .

DR. BANERJEE: Can they hel p? Because,
nmean, the chem cal industry has been goi ng around for
a long tine. And they seemto be able to predict
things. What is unique about this that you can't do
what say some people do, chem cal engineers do, for
chem cal plants.

MR. KLEIN. | think they can provide
insight in response to your question. | don't know
that the database and the borated systens nay be as
devel oped for sone of these prograns as sone of the

ot her process environnents for which are used, but |
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think we ran into, and I'll discuss this in a few
slides and you'll hear nore about it tonmorrow, but |
think we also saw that there are limtations wth
t hese prograns.

DR. BANERJEE: Are these kinetic codes or
are they chem cal equilibriunf

MR. KLEIN. Most of themare equilibrium
and understand sonme may have a kinetic option, but |
don't believe they are very well devel oped.

DR. BANERJEE: You nean that sonme of them
are.

MR. KLEIN: Finishing up on this slide.
The head | oss tests were nore confirmatory to support
our reviewof |icensee responses and then the cheni cal
speciation we wll touch on again in a couple of
sli des.

Next slide, please. By way of status,
inplications fromthe research results and this is a
little backwards in providing inplications and then
you'll hear results tonmorrow. But | think | CET taught
us a nunber of things. W did see fromrunning these
five tests that variations in either insulation
mat eri al s or buf fering agents can pr oduce
significantly different chem cal effects, can effect

t he product that fornms, the relative timng of product
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formation. And it becane apparent after observing
some of these | CET tests that followi ng testing would
be needed to deternine head | oss consequences.

The mddle pool, the chenical products
format different times. W saw, for exanple, in I CET
3 al nost i nstantaneous formati on of cal ci umphosphate
when we introduced TSP into the ICET tank. And that's
i nportant since plants gain significant NPSH margi ns
with tinme. So a chemical product that shows up
imrediately is in a nuch different category than one
t hat evol ves over 15 or 30 days.

And we also noticed that in some of the
tests we saw results that raised questions about
downstream effects. W sawin ICET 1 and 5, for
i nstance, that it would not be visible product at the
| CET thermal test tenperature, but as we cool ed the
fluid to roomtenperature, the product would form

Next slide, please.

CHAI R WALLIS: Now, these deposits, the
cal cium phosphate deposits that affected the flow
neter, this was a white powder or sonething, wasn't
it?

MR. KLEIN: Yes, it had a white col or and
it had a consi stency.

CHAIR WALLIS: It was very fine powder.
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MR. KLEIN. Yes, so it was initially

observed in the tank. It was described as a white
floc that they could visually see the eddys in the
tank through the wi ndow, based on tracing the fl ow of
the floc material.

MEMBER KRESS: So these were turbine flow
met ers?

MR KLEIN:  Yes.

MEMBER KRESS: So it deposited on the
t ur bi ne bl ade?

MR. KLEIN. Yes. Are we ready to nove to
slide 7?2

DR BANERJEE: What are the concentrations
of trisodium phosphate, if you could tell me?

MR. KLEIN. Al right.

DR. BANERJEE: The range.

MR. KLEIN. | don't recall off the top of
nmy head what range we used in | CET, but | knowit was
based on plant input.

MR. TREGONING This is Rob Tregoning from
Research. And Leon is here, so correct me if |I'm
wong. But it's 4 grans per liter, | believe, is the
TSP concentration at the end of the dissol ution phase.
It's netered in over a certain tinme period, so you

don't have that amount initially, but at the end of
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the netering period, it's 4 grams per liter.

CHAIR WALLIS: What's it's formwhen it
comes in? Does it cone in as a liquid or as a powder?
It comes out of a sack, doesn't it?

MR TREGONING The form did we use it in
t hese tests?

CHAIR WALLIS: It cones out as a powder?
No in the plant.

MR. TREGONI NG When used in the plant.

CHAIR WALLIS: It conmes in as a powder out
of a sack?

MR TREGONING In the plants it's in
basket s.

MR KLEIN It's in baskets.

CHAIR WALLIS: It's a powder, isn't it?

MR, TREGONI NG  Yes.

CHAIR WALLIS: So it is some tine before
it's dissolved to it's full --

MR. KLEIN. Over tinme as it dehydrates.
So you typically get a block, | believe.

DR BANERJEE: What are the dissolution
kinetics |ike then? How | ong?

MR KLEIN. For TSP? W asked that
guestion of some of sone of the plants with TSP and

Cal-Sil to describe howlong it would take to di ssol ve
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the TSP baskets and it varies depending on the break
and the nunber of trains in service, but we ran tests
in the range of one to four hours just to have
representative rates for TSP addition within the head
| oss testing. And we were trying to understand how
that would affect calcium dissolution from cal cium
silicate insulation.

Wthin the | CET test, | believe, and Rob,
correct meif I"'mwong, | think we netered it in over
a four hour period.

MR. CARUSO. As the TSP dissol ves out of
t he box, you have a gradient of concentrations, very
concentrated right next to the baskets and much nore
dilute. As it travels around, it interacts
differently dependi ng on the concentration.

CHAI R VALLIS: Well, unless it's actually
in particulate formand it gets caught in the screen,
in which case you wuld have a very strong
concentration on the screen.

MR CARUSO  Yes.

CHAIRWALLIS: I'mnot quite sure. 1In the
basket, it's what in granular formor sonething inthe
basket? It's inside a screen. The basket is sort of
i nsi de the screen.

MR. CARUSO  Yes.
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CHAIR WALLIS: Isn't it?

MR. CARUSQO  Yes.

CHAIR WALLIS: And then it's just left
hangi ng there to dissolve by itself |like a tea bag?

MR. CARUSQO  Yes.

CHAIR WALLIS: O is it shaken or
anything? 1It's just left there?

MR. KLEIN. | think typically they sit on
t he contai ner.

CHAIR WALLIS: O a flume that cones out
of this thing, a concentrated TSP.

PARTI Cl PANT: It's stirred.

CHAIR WALLIS: O is it a slurry? If it's
a slurry, it could get caught on the screen then you
woul d have a real reaction going on on the screen
itself. | don't know. It's just these kind of
guestions that | think are so real

DR BANERJEE: Like how far are these
baskets fromthe screen?

MR KLEIN. | think that's a pl ant-
dependent answer. |t can vary.

DR. BANERJEE: But | nean, are we talking
real close or real far? | nean rough

MR. KLEIN. Oh, | believe sonme plants have

TSP actually in their sunp and sone have baskets that
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are located well away fromthe sunp screen

DR BANERJEE: And when these dissolve, do
they actually dissolve or do they come out of the
slurry as Graham was aski ng? Wat happens to thenf?

MR KLEIN: | think |I have to be careful,
because |I'm not an expert in TSP dissolution. W
understanding is that it is very readily dissol vabl e.

DR BANERJEE: | see.

CHAIR WALLIS: Yes, but that's only if
it's mxed. And if you try and dissol ve sonething
very readily, like sugar is very readily dissolved in
water, but if you take a bag of sugar and put it in a
sink at hone, it will take a long tine before it
di ssolves. But if you stir it, well, even when you
put in your coffee, it goes to the bottom It doesn't
di ssolve until you stir it.

DR. BANERJEE: Does that flow through it,
in other words? | guess that's what is being asked.
s it just sitting in stagnant?

CHAIR WALLIS: You're hoping it wll

di ssol ve

DR. BANERJEE: O is it actually in --

MR KLEIN. | think --

DR. BANERJEE: ~-- is it put into a flow ng
streanf?
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MR. KLEIN. You know, in a post-LOCA

environnment, you're going to have significant
t urbul ence and t he basket itself is sitting still, but
the flow around it is going to be significant.

DR. BANERJEE: (kay.

MR. KLEIN. | nean, that's what you count
on to get the dissolution of the TSP.

DR BANERJEE: So that is howit's
engi neered, right?

MR. KLEIN. Correct.

DR. BANERJEE: So that you do get flow.

MR KLEIN. Yes. And | think the nunber
of baskets is also plant-specific, so that you nmay
have dissolution nore readily in sone plants than
ot hers.

DR. BANERJEE: So you get a plune
downst reamof this basket as the fl ow goes through it?

MR. KLEIN: | would expect you woul d get
some by gradient from the basket outward as it
di ssolves. Again, |I'mnot an expert in TSP
di ssol ution, so --

DR BANERJEE: So who is? |Is there
sonmebody here that can speak to that? | mean, how
qui ckly it dissolves?

MR. KLEIN  You know, based on the
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responses we have fromindustry, | would expect the
material to dissolve in nbost cases in an hour or |ess
depending on the size of the break again, but
certainly by four hours if it's a |arge break LOCA

CHAI R WALLI'S:  When it dissolves it makes
sodi umi ons and phosphate ions? 1Is that what it does?
It gets ionized right away? There's a whole |ot of
guesti ons.

DR. BANERJEE: Well, it probably ionizes
ri ght away.

CHAIR WALLIS: Yes. And interacts with
the boric acid? |Is that its primary function?

MR. KLEIN. The primary function is to
buffer the pH or the solution above settling.

CHAIR WALLIS: So it probably interacts
with the boric acid then.

MR KLEIN: Let ne ask.

DR BANERJEE: So what is the concern
here, if you don't have it, then you have a very
corrosive environment or is that the probl en?

MEMBER KRESS: Well, if you don't have it,
you worry about iodine getting back into the
container. This sequesters the iodine.

CHAIR WALLIS: So it's designed to catch

t he boron, but actually catches the cal ciunf
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MEMBER SHACK: Yes, | nean, it's a pH

control that controls the iodine.

MEMBER KRESS: It keep the iodine.

MEMBER SHACK: The boric acid is kind of
incidental. It just makes it slightly acidic and
you're just changing the pH

CHAIR WALLIS: GOkay. This is pretty
aci dic.

MR KLEIN. It's the iodine chem stry
you're really worried about.

CHAI R WVALLIS: That's what you're worried
about in the long run.

MR KLEI'N:  Yes.

DR. BANERJEE: So you can't get rid of it?

MEMBER KRESS: Well, you coul d maybe.
believe there's some questions about whether, you
know, this is needed for the pH control. There are
ot her basi s things.

MR. SCOIT: W do have a presentation
comng up to talk to you about one plant that is
proposing to remove TSP. That will be this afternoon.

MR. KLEIN. Moving on, the reason we
sel ected the --

CHAIR WALLIS: Well, | think this is

important, as we said this norning. You can't just
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throw TSP into a tank and hope that you are
duplicating what happens in a sunp or in a
contai nment. Because near the basket different things
happen than far away fromthe basket and so on. So |
think we' re cauti oni ng agai nst just assum ng that any
ol d experinent is going to duplicate what happens in
the plant. No one has shown us any details of how the
stuff hangs in baskets.

MR LU Dr. Wallis, this is Shanlai Lu.
| just need to add one comment here. Related to the
transport and the localized dissolution of TSP, the
current approach, in my understanding actually, is
assumng it's all dissolved, so it generates the
maxi mum anount of TSP count, the cal ci um phosphate.
So that question actually is resolved as being an
engi neeri ng approach as a boundi ng case.

So the detail transport may not be an
issue at this point, but, you know, Paul has nore
detailed relation regarding that, | guess.

MR. KLEIN. | was just going to disagree
with the characterization through TSP and the tank
technique. | think we tried to neter it inin a
manner that was representative wth the best
information we had from industry over the anmount of

time it mght take for TSP to dissolve in the plant.
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And as part of the followon tests that
were done at ANL, we tried to understand the effective
of TSP dissolution rate on how that m ght effect how
much and how fast cal ci umwoul d di ssolve fromcCal -Sil
and | ooked at dissolution rates of an hour or four
hours or without any TSP at all.

MEMBER SHACK: O instantaneously, all the
TSP was i nstantaneously there.

DR BANERJEE: And did that nake a
difference the rate of dissolution?

MR. KLEIN: For the range of what we
t hought to be representative of one to four hours, it
did not make much difference. |If we assuned
i nst ant aneous di ssolution of TSP, it did seemto
actually Il ess cal ciumdissolved in that case.

DR. BANERJEE: And why woul d that be?
Your conjecture?

MR. KLEIN: | think sonme of the conjecture
was that the -- as you dissolve TSP, the cal ci umt hat
di ssol ved woul d react with the TSP, so you coul d nore
effectively dissolve the calciumfromthe Cal-Sil if
you had a constant TSP di ssolution at the same tine.
By adding all the TSP inmediately, it seened to
inhibit some of the dissolution of calcium

DR. BANERJEE: What woul d be the
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mechani sn? | nean, does it build up a protective

| ayer or what happens? Wiy wouldn't it? So you
expose the Cal-Sil to a high concentration of TSP t hat
inhibits dissolution or the reaction, rather than if
you slowly nmeter in the TSP. So is there a sort of
barrier, physical barrier, to diffusion and the
reaction or what?

MEMBER SHACK: Well, actually, that will
be di scussed tonorrowto a greater extent, but you get
two things. One, you're just changing the pH The
di ssolution of the Cal-Sil is norerapidinaslightly
acidic solution. As you add the TSP, you're driving
the pHup, sotypically you re sl owi ng the dissolution
down.

You al so do seemto get a nmuch | onger term
effect that we have interpreted as, essentially, a
coating of the Cal-Sil particles and that seens to
give you a long-terminhibition over and above what
you woul d expect sinply froma pH effect.

DR. BANERJEE: (kay.

MR. KLEIN: Next slide. Wth respect to
some of the chem cal speciation nodeling --

CHAI R WALLI'S: Excuse ne. It seens to ne
the best way to nmke cal ci um phosphate would be to

catch the Cal-Sil on the screen and then force the TSP
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to go through it, have a wonderful reactor right
t here.

DR BANERJEE: A fixed bed reactor.

CHAIR WALLIS: The reactor and you m ght
even get particulate TSP comng in to make particul ate
Cal -Si| inside the bed.

MR KLEIN: | think one of the | essons
|l earned fromthe ANL test is that cal cium phosphate
seened to be effective whether it was formed in the
pool and transported to the screen or whether Cal-Si
arrived at the screen and then was transfornmed into
cal ci um phosphate while on the screen.

Wth respect to the nodeling | think, and
| will provide a very high |evel overview, they did
some initial work with various prograns, tried some
blind conparisons just using the pure thernodynam c
approach and they did not have very good agreenent
with the I CET results in those circunstances.

When they went back with one of the
prograns and refined the inputs used in some of the
data and observations from I CET, there was a broad
agreenent with the results and better agreenent for
the first days of the test. As you devel oped
passi vation of sone materials or you saw an i nfl uence

of one material on another, the nodeling wasn't as
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effective in those cases.

DR. BANERJEE: Wiat package was this?
What were you usi ng?

MR. KLEIN: Which package?

DR BANERJEE: Yes, for the nodel.

MR KLEIN: You will hear nore details
about this tonmorrow, but | think they | ooked at four
di fferent prograns, QOLI.

DR BANERJEE: Sorry?

MR. KLEIN. CQLI, Stream Anal yzer, Freak,
EQ3/ EQ and the fourth nane escapes ne. Maybe soneone
in Research can help ne, but, again, you will hear
nore details tonorrow.

In general, although these prograns nmay
provi de some insights for environments outside | CET,
we don't think they are sufficient by thenselves to
predi ct interactions, because they have limtations,
such as inability to deal with kinetics, in nost
cases, need to suppress certain precipitationin order
to make the results nore agreeable with |ICET and
effects of one material on another nodel.

Al right. The next slide, that sort of
noves us from sone of the research results into nore
interactions with the industry in the chem cal effects

area starting with the GCeneric Letter 2004-02
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responses. Overall, the responses provided |inted
information concerning their chem cal ef fects
eval uation strategy and pl ans for eval uati ng cheni cal
effects.

| think prior to Septenber, the staff knew
that |icensees were not going to be in a position to
provi de many answers in relation to chem cal effects.
W expected sonme nore details, however, concerning
their particular plant environnments and their plans
for noving forward.

One of the things that they did provide in
the responses you see in the second bullet. They
identified the environnment that was nost simlar from
the ICET tests of their plant. And if you | ook at
this table on the right side, you will see that, a
distribution of the five ICET tests and then the
nunber of plants that would fall into that category.
And agai n, some of these plants you coul d nove around
since no plant really fits in one category. They have
avariety of insulation materials and other materi al s.

DR. BANERJEE: Wen you say the | CET, the
environnment nost simlar to the plant, it's ICET --
oh, | see. You nean the whole lot. One was close to
NaOH, Nukon as wel .

MR. KLEI N: Yes.
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DR BANERJEE: Ckay.

MR. KLEIN. But you would read across.
For exanple, for the ICET 3, which was a trisodi um
phosphate with a bl end of insulation containing 80
percent Cal-Sil and 20 percent Nukon, there is six
units that would be closest to that particul ar
envi ronment .

CHAI R WALLIS: But all Cal-Sils aren't all
the sane, are they?

MR KLEIN. We have heard that there's a
nunber of Cal-Sils that have gone into the plants over
tinme.

CHAI R WALLIS:  Well, | understand there is
sonme variability in the chem cal conposition of those
Cal-Sils. Are we going to hear about that?

MR. KLEIN. You weren't going to hear
about that in this presentation.

CHAI R WALLIS: Well, it's something | have
heard about. |Is it a concern for NRR that all Cal -
Sils are not quite the sanme?

MR KLEIN: |'mnot sure how to address
sorme of the unknowns |i ke that that may exi st, because
you have different heats of insulation nmaterials that
are put into plants over tine and | think what we

tried to do in the research test was to take materi al
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that was representative froma given plant and put it
in the test, and that it does go back to the plant-
specific part of this issue.

It's inportant for each plant to
understand their particular mx of materials and how
they may differ fromthe | CET naterials. W have sent
out RAIs in response to the Generic Letters that were
sent out this nonth. Next slide, please.

MEMBER DENNI NG: |Is there any variability
in the Nukon?

MR. KLEIN:. | would expect there to be
variability in just about every insulation naterial.
| nmean, | don't know for sure, but are we ready to
nmove on?

CHAI R WALLIS:  Yes.

MR. KLEIN. Okay. Just a status on sone
of the other interactions that we have had wth
i ndustry. W continue to engage industry routinely
wi th public neetings totry and share i nformati on both
ways and to discuss ongoing plans. W had a public
neeting with i ndustry | ast week to di scuss a nunber of
t opi cs.

Since the last tine we have tal ked to you
in July, we also issued Information Notices 2005-26

and Supplenment 1 related to sone of the ANL test
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results with head | oss of nmaterials containing Cal -Si
and TSP. W provided sone feedback to industry on
their own WOG Test Plan and WOG in this case is
representative of all the industry. Staff has visited
to observe the ongoing tests. W expect to receive a
report fromthe WOG and we're --

CHAIR WALLIS: Are these test tube type
tests or are they large scale tests |ike the ones we
saw t hi s norni ng?

MR. KLEIN: These are smaller scale tests,
| believe, on the order of 120 to 150 mlliliters.

CHAIR WALLIS: So they woul dn't address
t he question such as what happens near a basket of
TSP?

MR KLEIN: | think those tests are nore
designed to look at dissolution and precipitation
using different industry materials. W're having
ongoi ng di scussions with screen vendors who will be
responsi bl e for perform ng head | oss testing and we're
conducting audits. Next slide, please.

CHAIR WALLIS: Now, if TSP clogs up the
screen, why doesn't it clog up the basket? | nean, if
cal ci um phosphat e cl ogs up the screen, why doesn't it
cl og up the basket that has got the TSPin it? 1Isn't

there some sort of formation in there, too?
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MR. KLEIN. | would expect you woul d have
di ssolution of the TSP before you form sufficient
cal ci um phosphate to cl og the basket.

CHAIR WALLIS: Well, conceivably, you
coul d get sone goop forned in the basket, too?

PARTI CI PANT: | think, you know, a TSP
basket is designed to allow things to pass out of it
as easily as possible.

CHAIR WALLIS: That's before, yes.

PARTI Cl PANT: So that you can get things
into solution. So even if you were to form sone kind
of a cal ci umphosphate within that basket, | think it
woul d be easier for it to pass.

CHAIR WALLIS: Well, | want to know what
the basket is like. 1s it a woven basket with holes
or sonmething? Wat is it? It |looks Iike a screen,
doesn't it?

PARTI CI PANT: | can't speak to that.

CHAIR WALLIS: | don't have a good vision
of what you nean by basket. Does anyone have an idea
what a basket is in this context?

MR. UNIKEW CZ: Sure. | have seen naybe
60 or 70 of them Cenerally, they | ook just kind of
what they sound like. They are typically square

baskets, 2 to 3 feet deep, sonetinmes holes on the
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order of 3/4 inch to an inch around them They are

open-topped. One of the operator actions normally is
to go around and to scrape the top with rakes to nmake
sure that everything --

CHAIR WALLIS: So they nust have fairly
|arge granules in there if it has such big holes in
t he bottom

MR. UNIKEW CZ: There are big holes in the
bottom There's big holes in the top. There are
screens there neant just as we said, for water to go
t hrough and pass through as quickly as possible.

CHAIR WALLIS: So once this stuff
di ssolves, it falls out, presumably, as it gets
smal | er?

MR UNTKEWCZ: It will fall out onto the
floor, it will fall out into the solution. They are
typically very low to the floor, on the order of an
inch or two up off the floor as you wal k around the
bottom | evel of the containnent.

They are spaced three to four places
around depending on your plant, depending on a few
ot her configurations, so that they are in the ngjor
fl ow pat hs as water cones down through. | nean, they
are open baskets wth big wre strainers and,

structurally, they are held together with sonme plate
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st eel .

CHAI R WALLI S: Thank you.

MR. KLEIN:. Mwving on. | think that the
bi ggest overriding challenge is developing a
sufficient understanding to ensure that |[|icensee

actions sufficiently account for chemical effects.

Thus far, the NRC and i ndustry tests have
been nore general to date and t hey have provi ded basi c
knowl edge. There's nmany uncertainties that need to be
eval uated on a plant-specific basis. W have seen
that thernmodynam ¢ nodels, though they may provide
some insight, they do have inherent linmtations in
their ability to nodel and predict species in these
envi ronments.

And anot her challenge is, at this point,
there is no industry | ead organi zation for assessing
pl ant -specific chem cal effects head |oss, so that
there will be -- each licensee will be pursuing pl ant -
specific testing with their own vendor.

CHAIR WALLIS: It seens to be very
difficult. It's like what we had this norning.
Everything is so plant-specific. Are you really going
to be able to evaluate what they submt to you and
their different arrangenments of baskets and things?

Are you just going to accept that it makes no
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di fference or how much detail are you going to have
them work out before they submt something to you
since the plants are so different?

MR KLEIN: | think that that is one of
t he chal | enges, maki ng sure we have enough i nf ormati on
to evaluate them But we seemto be focusing just on
plants with TSP. There are a nunber of other buffers
as well. If we go back to the slide that showed the
table, there is, approximately, 26 units with TSP and
nore that do not have TSP. So I can't --

CHAIR WALLI'S: So what are these other
things that they have instead of TSP?

MR.  KLEIN. Well, they have sodi um
hydr oxi de or sodi umtetraborate.

CHAIRWALLIS: That's in a solution, NaCH?

MR. KLEIN. That woul d be sodi um hydroxi de
woul d be added as --

CHAI R WALLI'S: The sol ution.

MR. KLEIN: -- part of the spray to buffer
the pH and sodium tetraborates in the ice condenser
plants frozen within the ice.

CHAI R WALLIS:  Frozen in the ice. |Is that
the Na,B,0?

MR KLEI'N:  Yes.

CHAI R WALLIS: Ckay.
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MR. CARUSO Can all the vendors test with

TSP, because we have heard sone stories that sone
pl aces are not allowed to test with it because they
can't get rid of it.

MR. KLEIN. | think one of the questions
the staff has for industry noving forward is that a
lot of the flume and larger scale testing to be --
intended to be performed with tap water rather than a
representative plant environment, and that raises a
| ot of questions in the chem cal effects area on how
you can extrapolate those results from that
envi ronnment back to your plant environnent.

MR. CARUSO. So how many of the vendors
can actually test with TSP?

MR. KLEIN. | don't know that TSP by
itself is very aggressive, but the question that you
m ght have is how nmany plan to do tests with
representative plant environments and we don't know
t he answer at that point. That's one of the questions
that we're trying to have answered through the RAl
pr ocess.

CHAI R WALLIS: But you could state. You
could make it part of the specification for a test,
that it rnmust reasonably reproduce the plant

environnent. You could rmake that statement right up
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front, that you're not going to accept anything that
doesn't do that. You don't have to wait for themto
submt stuff.

MR KLEIN. Well, we, in our plan, are
waiting for themto submt the -- we would intend to
engage themup front of these tests. W expressed a
nunber of reservations at the public neeting | ast week
and we intend to followup on those with industry to
make sure when they do get to head | oss testing, that
we're able to dialogue on sone of these issues up
front rather than after the tests have been perforned.

MR SCOIT: Paul, now correct ne if I'm
wong here, but don't the RAIs also convey that
expect ati on?

MR. KLEIN:. The RAIs are intended to try
and get at some of the detailed plans for performng
chemi cal effects testing, yes.

VR. SCOIT: kay. Including an
expectation that the testing they do be scal eable, if
you will, to plant conditions?

MR. KLEIN. Well, the RAIs are questions.

MR SCOTT: | understand.

MR. KLEIN. So we're not really |aying out
expectations within that process.

MR. CARUSO |Is an expectation a
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requirenent ?

VR. KLEIN. W are |aying out
expectations, | guess, in the RAl process. W're
aski ng questions.

PARTI Cl PANT: For instance, an RAl m ght
ask how does whatever material you're using, whether
you created it by using TSP and Cal -Si|l or you nade it
dunping in calcium chloride and, you know, whatever
m x of chemicals, how does that surrogate, if you
will, match what was created in the I CET or what you
woul d expect to see in the real plant.

How can you justify that and how can you
show t hat the size of the particle, the hydration, the
filterability, all those characteristics, are goingto
performthe sane way when you put theminto a flume
with tap water or whatever the testing nediumis?

MR.  SCOTT: Wiich although it is a
guestion, it also conveys, in ny opinion at |east, an
expectation that they will showthat that correlation
or scaling exists or is visible.

CHAIR WALLIS: Well, Ralph Architzel
showed us this norning these fairly | arge experi nents
in Alden Research Labs and that's all with tap water.

MR KLEI'N:  Yes.

CHAIR WALLIS: Is this renoved to try to
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duplicate the real chemstry of the plant in those
tests?

MR. KLEIN. Most of the tests that
understand that have been run thus far have not
addressed chemical effects. The fewtests that |'m
awar e of where they tried to add a chem cal surrogate,
we are discussing with the |icensee and, in those
cases, we have raised a | ot of questi ons about whet her
they are accurately assessing chem cal effects when
they are adding a material to a conpletely different
environment. So | think the staff has serious
guestions about the approach that sonme |icensees have
taken to --

CHAIR WALLIS: It seens to ne you
shoul dn't just be reactive and |I think we have said
this already. You wait for themto do sonething and
t hen they do sonet hing and then you scratch your head
and say, well, maybe that wasn't good enough because
you didn't do sonething el se.

Wy don't vyou lay out sonme clear
expect ati ons ahead of tinme?

MR KLEIN: | understand it's --

CHAIR WALLIS: This is the way a fair
engi neering course is. You tell the students, you

know, you are going to be tested on your know edge of
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A B, C, Dand E and that's there and they expected to
be tested on those things, and you don't sort of say,
well, I"'msorry, but the examis going to consist of
ot her things. And sorry but, you know --

DR. BANERJEE: Maybe it's too early days
yet to lay those expectations out.

CHAIR WALLIS: To be specific.

DR. BANERJEE: Yes.

CHAIR WVALLIS: You're just trying to find
out what happens?

DR. BANERJEE: Yes.

MR. KLEIN: If | can naybe answer in terns
of the whole process. You know, initially, we had a
joint program W were trying to understand if
products would form W went through that process.
W did observe that products are fornmed. Now, we're
trying to understand the head |o0ss consequences
associated with that.

We have run sone initial tests on our own
to try and get confirmatory information. Licensees
are al so starting down a path to do their own testing.
W have been trying to engage industry al ong the way
to |l et themknow what our expectations are, to discuss
sonme of the things.

We did comment on the WOG t ests ahead of
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time to try and rai se sone questions about what m ght
be done, but we agree. At sone point it mght be
better to lay out certain expectations. It's a very
dynam c process and we are working it.

Next slide, please. | think it's easy to
get pessimstic also when you start thinking about
chem cal effects, but the purpose of this slide was to
poi nt out that there are a nunber of options avail abl e
for addressing chenmical effects. It isn't always a
matter of just trying to characterize what m ght be a
very bad chemi cal effect, that you m ght be able to
avoid it by changing plant nmaterials or changing the
pH buffering chem cal

| ndustry has an initiative |ooking at
t hose options, we understand. There are things that
t hey coul d perhaps do to over-design the screen or to
use a screen backflush. W saw earlier this norning
that that appeared to be effective.

CHAIR WALLIS: But it mght not be if the
chemical effects glue the material to the screen

DR. BANERJEE: The problem wi th changi ng
chemicals and things is that you have all sorts of
effects, corrosion problens, this, that. | nean, it's
hard to put your finger on what happens when you

change sonmething in that environnent.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

225

You know, it's not -- you m ght think,
well, get rid of the TSP or sonet hing and do sonet hi ng
el se, but you would have to then follow through and
see that it doesn't affect something el se conpletely,
corrosion. |It's not obvious that you can do those
t hings so easily.

MR. KLEIN. | agree. Early on in |CET,
the first tests with TSP | ooked very favorabl e
conpared to the sodium hydroxide tests and, at that
time, a lot of people thought switching to TSP m ght
be the answer.

BANERJEE: Ckay.

KLEIN. So you can fool yourself.

3 3 3

BANERJEE: Yes.

MR. KLEIN. But, you know, there are --
there is also testing that can be done to eval uate
swi t ches and we woul d expect that that woul d be done.

Another thing to keep in mind is that
plants tend to gain a lot of margin with tinme and,
thus far, we have tal ked a | ot about cal ci umphosphat e
because it does formvery early, but nost of the | CET
environnents, the chemical products fornmed, they
evol ved over time. And so they are -- froma margin
standpoint, that's a good thing.

Next slide. At this point, we're not
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planning to issue a design guidance to address
chem cal effects or the associated head |oss
consequences. | think it would be very difficult for
us to go out to all these potential m xtures of
material s, sonme of which we have tested, sone of which
we haven't, and provide design guidance on how to
handl e t hat.

So the licensees are responsible for
determ ning the plant-specific chem cal effects and
accounting for that in their design. And our intent
is to rely on information from our own confirmatory
research work to evaluate these submttals.

CHAIR WVALLIS: Are these submittals going
to be open to the public?

MR KLEIN:  Yes.

CHAIR WALLIS: They will have to.

O herw se --

MR. KLEIN. Ceneric Letter responses are
open to the public.

CHAIR WALLIS: Wth all the different
nmet hods com ng fromall these different plants? Sone
research student at a university could take 69
different plants and do sonme studies of it, what was
found there? 1It's all going to be open?

MR. KLEIN: Yes, the Generic Letter
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responses are open to the public.

CHAI R WALLIS:  Yes, but the solution, too,
the eventual submttal in terns of -- well, | guess
that's what it is. It's a submttal. | guess there
will be further submttals inthe future, won't there,
about how they solved the problen? | guess all that
is going to be open, too. It's going to be very
interesting. They are going to mne for --

MR. DINGLER: This is Mo Dingler from Wl f
Creek. While the Generic Letter responses will be
open to public, but it's |ike an audit plan. Mbst of
that data calculation is available at our plants and
really not submtted for public disclosures.

CHAI R WALLIS: So that won't be avail abl e?
It will be expurgated in some way?

MR. HOPKINS: Yes. Jon Hopkins here. It
won' t be on the docket, that test data, if that's what
you're referring to. No, that is part of the staff's
audi t.

CHAIR WALLIS: Well, that may be the crux
of the whole matter, isn't it? The evidence which is
behind the submttal may be the key thing. kay.

MR. KLEIN. That is ny final slide unless
there's additional questions.

CHAIR WALLI'S: So you are going to be here
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sticking with this probl emwhen we see you agai n? W
don't want to have too many changes i n personnel here.
W want to hold you guys accountabl e.

MR. KLEIN. This is just too nmuch fun to
| eave it.

CHAI R WALLI'S: Ckay. Thank you very nuch.
Very interesting. | think we even gained sonme tine.
Let's nmove on. W is next? Thank you. Go ahead
when you' re ready.

M5. HART: Ckay. H. M nane is Mchelle
Hart. | amfromthe NRR staff and | will be talking
about the inpact on the design basis access dose
analysis of a proposal to renmove TSP from the
cont ai nnent .

As was noted before, there are six plants
t hat have both TSP and Cal -Sil in their contai nnents.
One of those plants has proposed to tenporarily take
TSP out of their containment for one operating cycle
inthe nmeantine until a new buffering agent is chosen
and installed. This can cause sone inpacts on their
desi gn basis dose analysis to show that they neet the
sitingcriteriaand control roomhabitability, because
if you renove TSP w thout addi ng anot her buffering
agent, you |l ose pH control and potentially your sunp

pH coul d drop bel ow 7.
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And in the alternative source term both
NUREG 1465 and the Reg Guide for that inply that if
the pHis less than 7, iodine can re-evolve fromthe
sunp water. Al so, the iodine species assunption that
it's nostly particulate is predicated on the pH
remai ni ng above 7. And any gaseous i odi ne renoval by
sprays during the recircul ati on phase i s dependent on
sunp pH, as well, and that is in the Standard Revi ew
Pl an.

CHAIR WALLIS: So how rapidly does it
change when the pHis, say, 6? Is it a trenendous
effect or alittle effect?

M5. HART: It's not a trenmendous effect.
It is certainly less than what is currently done, so
that you would have to consider that there woul d be
extra iodine in that containment or less iodine is
actually renoved by the sprays. And for the AST you
would have to assune that there is nobre gaseous
i odi ne, which could make a difference in your control
room habitability dependi ng on your filter

effici enci es.

| did do a prelimnary | ook. | use very
sinplistic assunptions. | used the reference plant,
the plant that had cone in for this change. | did a

LOCA dose cal cul ation, only | ooked at the contai nnent
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rel ease, and | did both the old source termTI D 14844
or the AST source term

| assuned, much as the plant is planning
to assunme, that 100 percent of the iodine that would
have been renoved i s not renoved, so it's 100 percent
i odine re-evolution just to not worry about what the
actual equilibriumthat would be set up is since you
don't want to do too nuch research outside of this,
and that there would be no plate out in the
cont ai nment either.

For my purposes, that's what | assumned.
And for the AST, for lack of further information, |
just assumed that the old source termval ues of 91
percent el enental and 4 percent organic appli ed.

And t he results showed that for this plant
it would be likely to neet the off-site dose, Part 100
or Part 50.67 for the new source term but it was not
likely that it would neet the control room dose in
GDC-19. However, tenporary conpensatory neasures,
such as KI and SCBA, woul d give enough credit, but
they would still neet the criteria.

DR. BANERJEE: Wiat is Kl and SCBA?

M5. HART: Kl is potassiumiodide, which
is a prophylactic to bring down your thyroid dose and

SCBA i s sel f-contained breathing apparat us.
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VMEVMBER DENNI NG Let me nake sure

understand. So you took, effectively, 100 percent or
91 percent evolution for those two?

M5. HART: What | did is for both source
ternms | assunmed that there was no renoval. So
whatever was released from the core is in the
cont ai nment at nosphere and ready to be rel eased.

In the old source term for exanple, it's
all rel eased i medi atel y and 50 percent of the iodines
that are in the core inventory are rel eased to the
cont ai nment and 50 percent of that 50 percent plates
out, so it's effectively 25 percent. | assuned
i nstead that the 50 percent that was rel eased fromthe
core is available in the contai nnment atnosphere to be
| eaked.

MEMBER DENNI NG  Now, for the AST you
didn't apply, so wouldn't the nore | ogi cal assunption
have been that 5 percent is applicable to be rel eased
for the AST?

M5. HART: For the AST, the iodine species
that are in the source term are now 95 percent
parti cul at e.

MEMBER DENNI NG Yes.

M5. HART: So | just assuned, because |

di dn't know how nmuch woul d actual |y re-evol ve and turn
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into iodine, | said, well, the old source term
because there was no pH predication for that source
term | just used that speciation.

MEMBER KRESS: That certainly ought to be
conservative

M5. HART: Yes.

MEMBER DENNI NG Ch, hugely conservati ve.

M5. HART: It would be very conservati ve,
yes. It didn't make a difference in the results for
this particular plant and for nost plants it probably
woul dn't because the filters have the sane filter
ef ficiency.

MEMBER KRESS: That's because npbst plants
wer e designed for this sole source.

VB. HART: Right, and the filter
efficiency is the same for nost. In this particular
case, the filter efficiencies for the particul ate and
the gaseous forns of iodine were the sane, and it
woul d only apply to the control roomdose, this change
i niodine species, considering that there would be no
other iodine renoval in containnent, natural or
ot herwi se.

MEMBER KRESS: | think this would nake a
significant difference in your LERF value then, be a

surrogate for your death QHO, because you're going to
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get a lot nore iodine rel eased.

M5. HART: Right, right.

MEMBER KRESS: At |east.

MEMBER DENNING You will get nore
rel ease, but it's not clear how nuch of the iodine
that's in the formof iodine is going to be evol ved.

MEMBER KRESS: Well, but assuming it's
gaseous, you're not going to have the --

M5. HART: [|t's not as easy to renove.

MEMBER KRESS: -- issue processes to
remove it and so it's going to get released and |
don't know how fast, but it's rel eased.

MEMBER DENNI NG  You rnean through these
assunptions. |Is that what you're saying?

MEMBER KRESS: What's going to happen is
you're still going to get that aerosol and the iodine
probably com ng out as an aerosol, yes. | nean, this
isgoingtogointotheir sunps and thenit's goingto
get released at sone rate as aniodine. It's going to
be continued to be released fromtheir containnent.

MEMBER DENNING.  If it's converted to the
full extent that it's converted fromiodide to i odi ne.

MEMBER KRESS:. Yes, it's going to be if
it's acidic.

MEMBER DENNING  Well, | don't think --
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MEMBER KRESS: | nean, if there is no
silver there to -- if there's not other things there
to-- it will cone out if you don't have a pH control.

But it's a question of the rate com ng out and how
fast it | eaked fromthe contai nnent and where it goes
from there, because the energy level is a lot |ower
now and it's a late rel ease, naybe a |l ater rel ease.

MEMBER DENNI NG  Yes. O course, our real
probl em here is we're in artificial DBA space.

MEMBER KRESS: Yes.

MEMBER DENNI NG |s where we are.

MEMBER KRESS: Well, that's the
regul ations. Does it neet the regul ations?

M5. HART: Right, right. That's the
i ssue, is you --

MEMBER KRESS: But if you look at it from
a risk standpoint, why, it still could increase the
risk.

M5. HART: It's sonething different.
Right. Yes, that's the issue here, is that through
all this looking at the chemical effects, if it's
determi ned that taking TSP out of the containnent is
somet hing you need to do, you still need to neet Part
100, and so we have these determ nistic design basis

acci dents set up
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And so how does that inpact that and that
is what |'mspeaking to here. And | know that these
assunptions are overly conservative probably for what
is actual ly happening in the containnent even without
TSP there, without pH control

MEMBER KRESS: But it's a good place to
start, | think.

M5. HART: Right. [It's just a prelimnary
look and it's really -- the results that | came up
with are sort of borne out by the licensees

prelimnary results that they were tal ki ng about, that

they would still neet their off-site dose, but they
woul d need to do sonmething to still nmeet their control
room dose.

And so ny concl usion, short presentation,
| oss of pH control negates sonme of the assunptions in
current design basis accident dose anal yses that show
conpliance with the siting criteria or control room
habitability, and plant-specific anal yses are needed
for any plant that would like to renove TSP wi t hout
installing an appropriate buffering agent in its
pl ace, and that tenporary use of KI may be required to
meet CDC- 19.

DR. BANERJEE: Are there any other effects

of the Iow pH, the acidic?
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MS. HART: There are other effects. I

can't speak to those. O course, there is the
corrosion issues and things |like that and that is not
something that | was tasked to look at. | was just
purely | ooking at the inpact on the dose anal ysis.

DR. BANERJEE: So are other people | ooking
at the corrosion issues and things?

M5. HART: That is my understandi ng, yes.

MEMBER DENNING |Is there any other
exanple of where we have allowed KI usage for
something like this?

M5. HART: W have used, allowed
tenporary use of Kl in the control roomif there is
something in the plant that can be fixed in a
reasonable tine franme or there is an analysis that
they are reevaluating. It has to be on a tenporary
basis with all the attendant procedures that go with
that. So if it's in a tenporary time frane, because
KI is obviously -- it's not ideal. You should have
your plant designed correctly.

MEMBER DENNI NG Well, the nice thing is
you don't have to take it if it's --

M5. HART: Right.

MEMBER DENNI NG If you don't get --

M5. HART: You know, there are obviously

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

237

i ssues with taking KI, you know.

MEMBER KRESS: You know, if this were to
be brought before the ACRS, the first thing we're
going to ask is what is the effect on risk?

M5. HART: Right.

MEMBER KRESS: And this is not risk.

M5. HART: This is not risk and it's not
even a good, you know, proxy for risk.

MEMBER KRESS: M suspicion is that
probably if you met the QHO and early fatalities, you
probably still woul d.

M5. HART: Right.

MEMBER KRESS: You al nost al ways neet the
HO and late fatalities. This mght put that part of
it in question.

M5. HART: Right, right. You know, these
overly conservative assunptions, even wth those
applied to the design basis accident, it was stil
bel ow the Part 100 criteria.

MEMBER KRESS: Yes, which --

M5. HART: So that's well bel ow that.

MEMBER KRESS: But, you know, that's not
severe.

M5. HART: Yes. That's not a severe

acci dent .
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MEMBER KRESS: But it m ght not even --

you know, | don't -- it mght not even affect |aden
answers.

M5. HART: It mght not.

MEMBER KRESS: Because the iodine decays
away so fast.

M5, HART: |t may not.

MEMBER KRESS: And it nmay not even affect
that but, you know, it would be nice to see a risk
anal ysi s.

M5. HART: | --

MEMBER KRESS: If you'll allow this.

M5. HART: Ckay. Are there any further
guestions?

DR BANERJEE: |Is TSP the main bad actor?

M5. HART: | don't know which one is the
l[imting reactant in the reaction. | don't have that
information. The |icensee decided that they would try
this tactic to by-step that whole issue. |f you take
one of the reactants out, you're not worrying about
the chem cal effects. And it doesn't necessarily have
an inpact on the probability of the sunp cl oggi ng up
inthe first place.

DR. BANERJEE: Well, | guess this is a

broader question. Taking TSP out, does it actually
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sol ve the problem or not?

M5. HART: | don't believe that it
necessarily does. It avoids the chem cal effects
i ssue, because then you do not have the interaction
between the Cal-Sil and the TSP. There may be
i nteractions between ot her chem cal s that are al ready
there, but that is sonmething that, you know, I
understand that they are still | ooking into.

DR. BANERJEE: Ckay. Thanks.

MEMBER KRESS: When you did the Part 100
analysis with the old source term did you allow any
credit for spray renoval of the iodine?

M5. HART: | allowed no credit for any
removal of any kind.

MEMBER KRESS: None at all.

M5. HART: Right. So it was very
conservative

MEMBER KRESS: Ckay. Thank you.

M5. HART: Thank you.

CHAI R WALLI'S: Thank you.

PARTI Cl PANT:  Who is next?

PARTI Cl PANT:  Downst ream

CHAI R WALLI'S: Downstream effects. W're
catching up

PARTI Cl PANT: Steve, do you have your
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handout s?

MR UNIKEWCZ: | gave ny two earlier
today. | put one on everybody's desk.

MEMBER DENNI NG Yes.

DR BANERJEE: What is this?

CHAIR WALLIS: It |ooks like this.

DR. BANERJEE: Downstream ef fects,
downstream effects. Ah, there it is.

PARTI CI PANT: It's two sided. It nakes it
difficult.

MR. UNI KEW CZ: That's what you asked for,
right? Let me see. W got five here. Gotcha. Ckay.

MEMBER DENNI NG  Whenever you're ready.

PARTI Cl PANT: Do you have extra copies?

MR. UNIKEWCZ: | gave you a whol e bunch.

MEMBER DENNI NG  You can go ahead.

MR. UNI KEW CZ: Ckay.

MEMBER DENNI NG  Ready.

MR. UNIKEWCZ: Ckay. Al right. Good
afternoon. M nanme is Steven Unikewicz. | amwth
the Division of Conponent Integrity and today |I'm
going to at |east give you an update of where we are
with the evaluation of downstream effects.

Now, a little bit of background. If you

recall, downstreameffects really is an eval uati on of
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all the emergency core cooling and contai nment spray
conmponent s downst reamof the contai nment sunp strainer
and for operation with the proposed LOCA fl uids.

So really what we're looking at is an
evaluation of things just on the backside of the
strainer. It includes all the ECCS and CSS punps,
val ves, instrunents, piping, heat exchangers, as well
as reactor vessel, fuel assenblies and all the
internals therein.

Now, wunderstand this is part of an
integrated solution. You can't have a strainer

wi t hout | ooking at downstream and you can't | ook at

downstreans wit hout | ooking at the strainer. So they

are real ly designed in conjunction w th each ot her and
t hey need to be eval uated together.

Where are we today? Well, back fromthe
Sept enber responses, very few of themconpleted their
downstream effects evaluations. Part of that had to
do with people were in the mdst of designing sunp
screens. They were in the mdst of |ooking at what
will call the upstream piece of it.

Once you're done with that, it really
beconmes an iterative process in order to evaluate the
downst ream pi ece. And once you have deci ded what is

going downstream you |ook at what's happening
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downstream reevaluate what's happening on the
upstream and, again, you sort of iterate through it.

W have indications that, approximtely,
50 percent of the |licensees are pl anni ng nodifications
to address at least their prelimnary eval uations.
Now, these nodifications are along the lines of hard
facing of wetted conponents, possibly replacing
val ves, possibly installing orifice plates, a |lot of
different things people are talking about. W have
heard of one or two people who are actually getting
ready to nake those nodifications. The expectation
woul d be those nodifications will probably be done at
the sane time as your sunp screen nodifications.

Anot her, approximtely, 50 percent are
pl anning to do sone sort of confirmatory testing to
val i date their design assunptions. Now, this testing
is along the lines of |ooking at the coatings that
they are using and | ooking at the hardness of those
coatings with respect to, say, Stellite-6, Stellite-
12, 439 stainless, other different shaft materials.
There are sone investigations going on to in-vessel
work, but primarily that confirmatory testing is
| ooki ng at hard faced conponents and how the nateri al
that makes it past the screens interacts with those.

MEMBER KRESS: Those are al nost al
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Stellite, aren't they?

MR. UNI KEW CZ: Pardon ne?

MEMBER KRESS: Are those al nost al
Stellite?

MR. UNIKEWCZ: No, actually there are a
few people that are considering putting in, say,
Stellite-6 and Stellite-12 on sonme of it. Some of
them still have sone stainless steel conponents
internal. So when you | ook at, you know, the
materials you have, say, from a |latent debris
st andpoi nt, you |l ook at it and say, gosh, dependi ng on
the concentration, how wll it affect those
conponent s?

Agai n, you hear that other parts are very
pl ant-specific. Wll, this is very plant-specific
al so. The other part that we have asked a | ot of
guestions is this is a very tinme-dependent type of
eval uation. Very early on in the scenario, you need
lots of water at a very high pressure. Later on in
the scenario, that nay not necessarily be true.

So when you | ook at your eval uati on, okay,
while you need to look at it spread over tinme, okay,
you're looking at it going on to research, maybe 10
hours into it on a small break LOCA, sonetines sooner

than that on a |l arge break LOCA, but heat rates drop
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sort of dramatically over time and you need to | ook at
what the ECCS systemand the contai nment spray system
needs over tine and that is variable. 1t is variable.

Now, nost all, not all of them refer to
a Westinghouse report, it's WCAP-16406, in their
Sept enber responses. In that the responses were all
say, in general, inconplete and in nore terns they
were vague. And, again, part of that was they were
not far enough along in their evaluation of the sunp
screens to be able to make a very good assessnent of
downst r eam

Now, sone people did do that. Sone people
made sone conservative assunptions. They | ooked at
what they had and did nmake some statenents that they
are going to hard face sone conponents. They are
| ooking at replacing sonme valves, but by and |arge
that was few rather and not that many

The recent RAI's we have i ssued go to those
points. W asked themvery specifically how are you
using this WCAP? What portions are you using? Wat
portions are you taking exception to? The WCAP is a
rather large report. It does, for the nobst part,
address all the issues we called out in the Generic
Letter and all the issues we called out in our safety

eval uati on.
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CHAIR WALLIS: But it's very discursive.

It seens to be all words. | nean, it says they have
been consi deri ng what happens to the debris while they
consider its density and its shape and so on. Ckay.
But then there is no real analysis or it's all words,
isn't it? 1t says you have got to consider this,

t hese things.

MR UNIKEW CZ: That's correct.

CHAI R WALLI'S:  But there is no indication
t hat we know how to do it.

MR UNIKEWCZ: Well, that's part of the
nor mal desi gn engi neers tool box and how do | eval uate
fl ui ds goi ng t hrough nmy punps, howthey go through t he
val ves, how they affect the wear and operation of ny
conmponents. |I'mnot quite sure | fully understand
your questi on.

CHAIR WALLIS: Well, it sort of says what
you have got to do. You got to evaluate. |'mjust
reading fromit, evaluate potential for blockage due
totransfer of particulates into the core, blah, bl ah,
bl ah, blah, blah, conpare with the |imting flow
velocity and low -- but, you know, it doesn't really
say that that works. | nean, you have got to nake
some cal cul ation of the velocities in the | ower plenum

and figure out whether particulates go into the core.
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This isn't a trivial thing to do.

MR. UNIKEW CZ: Never said that it was.

CHAIR WALLIS: Well, it just says do it
and it doesn't tell you howdifficult it is or --

MR. UNI KEW CZ: Well, engineering work can
be difficult.

CHAI R WALLIS: | know.

MR UNIKEW CZ: And these eval uations --

CHAIR WALLI'S: But | was wondering what it
contributes if all it says is you have to sonehow
anal yze all these things without giving indication of
how possible it is to do it.

DR. BANERJEE: Well, it does give sone
sanpl e cal cul ations, right?

CHAIR WALLIS: It does give sonme sanple
cal cul ati ons.

DR. BANERJEE: Yes.

CHAIR WALLIS: But nobst of it is just
text, isn't it?

DR BANERJEE: Yes. Most of it is text
and it's just very -- it's not very quantitative in
any possible way. So you don't have real guidance.
That's what you're saying. There are very few sanple
calculations in it which give you --

MR. UNIKEW CZ: Well, again, | would refer
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to a site's design control manual that does give
exanpl es on how you address fluid through punps, how
you address fluid through valves, how you address
bracki sh water, how you address salt water, how you
address waters of different densities and of different
constituents.

DR BANERJEE: Well, let's tal k about
reactant internals and fuel, Section 10 in WCAP

MR. UNI KEW CZ: Ckay.

DR. BANERJEE: Right? 1In this case what
you are worried about is how, say, particulate matter
m ght be held up in various parts of the core due to
maybe it passes through the screens. The guidance is
not quantitative as far as | can see as to how to do
that evaluation. | don't know howto do it. Maybe
the engineers in the plants do, but | would be very
surprised if they do. | can't see how they woul d.

MR. UNI KEW CZ: Do we have sonmebody from
the Reactor Branch here that would like to speak to
t he vessel piece?

DR. BANERJEE: The fuel is a conplex
thing. How do things get held up there?

MR JENSEN. H . |I'mWwlt Jensen of the
Core Performance and Codes Branch, formerly Reactor

Systens. And, yes, | would -- well, we were asked not
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to reviewthe WCAP, but we | ooked through it and gave
comments and sone of our comments were really like
yours. The gui dance, we thought, were very general

and there wasn't really any specific nmeans that one
woul d use to cal cul ate what woul d happen in the core.

Ther e was sone di scussi on t hat some of the
mat erial could be re-entrained in the | ower pl enumor
it could be swept into the core. | guess for a hot
| eg break there would be a high velocity through the
core perhaps. But if a cold | eg breaks, the cool ant
will allowto style the break.

The core vel ocities woul d be nuch | ess and
the off-material would be entrained in the |ower
pl enum and then | ess woul d be swept into the core or
what happens into the core if material does get in the
core, especially material that 1is understandably
neutral and would be swept with the water. [|'m not
really sure what would happen nyself, but | can
declare it's boring.

Material that is entrained will be left
behind and areas, | guess, where it's boring nay be
that's with | ower flow around the grid supports.
Maybe nore material woul d be deposited there. But so
far | haven't seen any detailed evaluation of what

woul d be in the core.
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DR. BANERJEE: Do you know how to

cal cul at e what happens if you knewthat? | nean, it's
even worse. | mean, even if we could estinmate what
got into the core, and | agree with your statenents
where they wave their hands about hot |eg breaks and
cold |l eg breaks and all that stuff, but even let's say
you could estimate it, what the hell do you do with it
after that? Were does it go? Does it block stuff?
Does it not? All | see are these diagrams which to ne
nmean not hi ng.

MR. JENSEN. Those are all good points,
Dr. Banerjee. |If there is very low naterials that are
swept into the core, | think our task would be rnuch
easier than if it's a lot of material.

DR. BANERJEE: Sure.

MR. JENSEN: When we try to determ ne what
is going to happen to it.

DR. BANERJEE: Yes. | agree that if there
was very little, perhaps it's not such a big problem
So as a first order issue as to how nuch gets in, even
if that could be estinmated, it would be hel pful. But
once you estimate that, all | see are these little
di agrams with decision trees and things, and there is
no concrete gui dance as to what to do.

MR. JENSEN. It's conplicated further with
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the boric acid that we know will be concentrated
within the core fromboiling for cold | eg breaks, and
operators are going to have to take or train to take
specific actions to keep the boric acid from being
concentrated and howw || that affect what's goi ng on
in the core wth the material that 1is being
transported in? So, yes, it's quite a difficult
anal ytical problem

CHAI R WALLIS: But also, they seemto nake
sonme very sinple statenments, so | think they say that
if a particle is smaller than the hole, it won't go
through -- it will go through

MR. UNI KEW CZ: Right.

CHAIR WALLIS: But | don't think that's
always true. | think, I'mtrying to renmenber
experiments | did fluidizing marbles and things and
trying to get themto flow. You get them bridging a
hol e, which is bigger than thensel ves.

MR UNIKEW CZ: Um hum

CHAIR WALLIS: They don't necessarily go
t hrough a hol e just because they are snmaller than the
hole. A group of marbles can bridge a hole, which is
bi gger than each one individually and then once it
bui |l ds up, gets sone pressure behind it, it becones a

structure, rather than, you know, sonething in a
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fluid. So it's not necessarily true that if you have
say a quarter inch screen size that everything small er
will go through

MR. UNIKEW CZ: That's sonmething --

CHAI R WALLIS: Just try taking a riddle,
a servant serving sone dirt or something, there's al
kinds of exanples you can take from your own
experience. Particles can bridge hol es bigger than
t hensel ves.

DR BANERJEE: Well, | have a direct
coment. 10.7 reactor internals and fuel here. It
says the immediate flow parts --

CHAIR WALLIS: W're allow to quote from
it, by the way? |I'mnot sure we're allowed to quote
fromit.

MR UNIKEWCZ: No, you're not allowed to
guote fromthe WCAP

CHAIR WALLIS: No nmatter what it says.

DR. BANERJEE: (kay.

CHAIR WALLIS: So even if it's a sinple
st at ement .

DR BANERJEE: There is a statenent which
| find incredible. The first line is 10.12, 10.7 and
| don't see how anybody can find that credible.

MR. UNIKEW CZ: That's 10.7, Dr. Banerjee?
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DR. BANERJEE: Yes. The first line in

Section 10.7.

MR UNIKEWCZ: Well, let ne give you an
i dea of where we're going with this particular WCAP
so you have a better idea. Oiginally, the staff
received a copy of the WCAP i n August 2005. It was a
copy for information.

CHAIR WALLIS: 10.7, this is incredible,
but if you read the rest of the paragraph, it refers
you back to Section 9.2, whichis nore -- it gives you
nore detail. But anyway, we can't do it, because
we're not allowed to tal k about this portion.

MR UNI KEW CZ: Not yet anyways.

DR BANERJEE: This is not a cl osed
sessi on?

MR UNIKEWCZ: | believe we will have
opportunity at alater tinme this year. Going forward,
what we see is we did provide coments to the
West i nghouse Owers Goup in Cctober. W have had
conference calls with themlast nonth in January. W
expect to have sonme nore this nonth and al so next
nont h.

Skipping this slide, I'll cone back. Sone
other issues is earlier this week or the | ast week,

shoul d say, we were notified that the WOGis intending
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to submit it as a Top 4 Report, hopefully sonme tine
this nonth. At that point in time, it will be put on
t he docket and we will be able to talk about it in
nore open terns.

W expect at | east their conments or their
responses back to our initial comrents some tine in
February or early March. Now, we're going to continue
to work with the WOG and we have been working with the
WOG over the |last couple of nonths with our questions
to firmup some of the sane questions that you al so
have.

In very general terns, our questions and
our concerns with the WCAP is that it didn't fully
address wetted surface wear for punps. It didn't
necessarily address post-LOCA punp perfornmance, at
least in full detail to our satisfaction. Valve and
orifice wear needs sonme nore work. The effects of
fuel and reactor internals of those things you just
nment i oned.

CHAIR WALLIS: That is a major issue it
seens to me. Forget about everything else, that's
really worth consideration

MR. UNI KEW CZ: Agreed. The settling of
debris in low flow areas. W had sonme di scussions

wi th them about the bypass fl ow and by bypass flow, |
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nmean, what falls out of the break versus what's being
recirculated within the vessel. The changes in the
post-LOCA fluid characteristics over time, again due
to either settlingwithinthe vessel, dueto filtering
effects of the screens, a couple of things. Those
areas still need to be addressed.

The effect of system operating |line ups,
whet her sonebody, a plant decides to throttle back on
systemfl ow, whether they decide to change systemline
ups over tine due to changi ng characteristics over the
course of an accident, these are the types of
guestions that we have posed back to the Owmers G oup.

CHAIR WALLIS: Now, during this
recircul ation phase, is the flow through the core
steady or is it subject to oscillations?

MR. UNIKEWCZ: It depends where the break
is. It depends on if there's bypass LOCA com ng out
of the break.

CHAIR WALLIS: Well, if it's subject to
oscillations, then debris can be stirred up in a way
in which it wouldn't be stirred up if it were just a
steady fl ow

MR. UNIKEW CZ: That's why we asked the
guestions that we need to understand the |line ups. W

need to understand how things are operating on that
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side of the fence, if you will.

CHAIR WALLIS: Well, how do they do this
settling of debris in low flow areas? Do they run
their code and predict the velocities? And they use
those to predict settling?

MR. UNIKEW CZ: One of the questions we
al ways ask is what are your flow velocities in your
pi ping systenms. And typically, those run from?7 to 10
feet per second in nbost areas. |In sone areas it nmay
be nore, sone areas nay be less. They need to -- we
have asked themto do plant wal k-downs and they have
done pl ant wal k- downs where there are bends, | ow fl ow
areas, dead legs, things of that nature to see what
t hi ngs woul d settle out. And again, we're back to the
fundament al question of what does it take for sand and
dirt and dust to settle out of a noving stream

CHAIR WALLIS: Well, what I'mgetting at
is when they run their code to predict this even, very
of ten codes show fluctuations. And the velocity which
is said to be 1 foot a second may be on the average,
but it may actually have sone peaks predicted by the
code of say 3 feet per second. These codes often
produce oscillations. Are you going to take the 3
feet a second or the 1?

MR. UNIKEW CZ: W woul d expect themto
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t ake the conservative nunber.

CHAI R WALLIS:  Wiich is the highest flow
t he code predicts.

MR. UNIKEW CZ: Unless they can show
ot herw se.

CHAIR WALLI'S: Even though it could be
just a nunerical oscillation.

MR. UNIKEW CZ: Ckay. | understand that
t he hi ghest nunber is not always conservative nor is
t he | owest nunber al ways conservative. One needs to
consi der both ranges of operation. Just as using a
punp analogy, running a punp run-out is not
necessarily conservative flow condition. Running at
shut -of f head very well may be.

The expectation is if you' re going to run
it, operate the punp at run-out, you need to eval uate
it out there. |If you're going to operate that
particul ar conponent under throttle flow, it needs to
be evaluated there. And passing one does not
necessarily nmean it's going to pass the other range.

DR. BANERJEE: | guess one thing in
response to your question, Gaham they refer to NE
04-07, whatever that is.

MR UNIKEW CZ: That is the NEl

DR. BANERJEE: Ri ght division one.
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MR. UN KEW CZ: Um hum

DR. BANERJEE: To eval uate how to study
debris settling and | aid out or whatever, so hold on.
| would |ike to discuss any i deas.

CHAIR WALLIS: Yes, isolate the --

DR. BANERJEE: Are we not?

MR. UNI KEW CZ: Yes, of course.

DR. BANERJEE: (Okay. So sonebody is going
to tell us about this methodol ogy on howto set this?

CHAIR WALLIS: Isn't that the one that we
reviewed a coupl e of days ago?

MR. UNI KEW CZ: The one you have revi enwed
in alot of detail.

PARTI Cl PANT: Yes, enthusiastically.

MR. CARUSCG Dr. Banerjee?

DR. BANERJEE: Yes?

MR. CARUSC If you don't have a copy of
that, | can get you a copy.

DR. BANERJEE: All right. That woul d be
great.

MEMBER DENNI NG  Now, with regards to your
own review criteria, | can't renmenber what's in the
Regul atory Guide related to this, if anything. Is it
your intent to develop for this particul ar aspect

review criteria?
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MR. UNI KEW CZ: The acceptance criteria is

the ECCS nust remain operable and nust be able to
perform design basis functions. |f over tine those
design basis functions change, and I'll say for
instance, if early onin the scenario |l'mrequired to
infject 900 GPM through ny HPlI punps, then ny
acceptance criteria is the punps shall be capabl e of
providing that for such a period of tine as it needs
to remai n operable fromthe standpoint of providing
punp flow that the head is supposed to do and not
sel f-destruct.

Now, there have been i nstances where over
time due to wear and abrasion of internal conponents
where the punp will go into, I'll say, an unfavorable
vi brati on node, okay, because it unbal ances the forces
wi t hin the punp, under those | ong-termconditions t hat
woul d be an unacceptable condition. It nust be able
to performto its mssion tine.

One of the difficult parts that many of
the licensees have are truly defining their mssion
times. That seens to be one of the challenges that we
struggle with all the tinme. Once you define your
m ssion time and once you define your operating line
up to get you there and what you are required to

produce from an ECCS and a CSS standpoint, that
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defi nes your acceptance criteria.

As | ong as ny punp can continue to operate
and produce the anmount of water or armount of fluid at
a particular flowing pressure, that constitute
accept abl e operati on.

MEMBER DENNI NG But there are a number of
i ssue here, Mke, the clogging up of the | ower plenum
and perhaps carrying into the core for certain LOCAs
coolability questions for the core that are non-
trivial issues. And what |'m hearing you say is that
the industry is going to have to | ook at those. Then
you will just review their analyses and determ ne
wi t hout any particul ar criteria beforehand whet her you
bel i eve that these various functions that have to be
performed will be performed. |Is that what you're
sayi ng?

MR UNIKEWCZ: Well, the criteria is that
the core remains cooled --

MEMBER DENNI NG Yes.

MR UNIKEWCZ: ~-- in a cool -- yes.

MEMBER DENNING But that's such a
difficult issue to address without the staff that are
going to be in review node having some criterias to
how t hey determ ne that.

MR,  UNI KEW CZ: You are correct. It is
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not a sinple answer. The conponent piece of stream of
a vessel, tonme, is fairly well-defined. 1In fact, to
me, it's very defined. | wll agree that the
chal | enge ahead of us, yes, is how we deal with the

i n-vessel clogging, how we deal with the in-vesse

fl ow characteristics, because that will also play a
part in what do nmechani cal conponents have to produce
and have to deliver? Yes, that is the chall enge ahead
of us.

CHAIR WALLIS: Well, this long-term
cooling, the vessel is just sitting there. It's a pot
that's boiling, isn't it? And the steam goes off and
you put water in.

MR. UNI KEW CZ: Hopefully it's not boiling
at this point in time, but possibly, yes.

CHAIR WALLIS: But it's evaporating. The
cool water is cool ed by evaporation or by circul ati on?

VR. UNIKEWCZ: It's cool ed by
circul ati on.

CHAI R WVALLIS: It's not --

MR. UNI KEW CZ: There's heat exchangers in
some of these | oops.

CHAIRWALLIS: Aren't there some accidents
where it's actually boiling? It's actually sitting

t here?
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MR UNKEWCZ: Yes, there are sone

scenari os, yes, sSir.

CHAIR WALLIS: So the particles that get
in, they don't get out. They just accumrul ate?

MR. UNIKEW CZ: Yes, and that's one of the
-- in that report, they have sonme al gorithnms on what
they believe settling rate to be. W have sone
guestions al ong those |ines.

CHAIR WALLIS: But if it's in the core
al ready, whether it settles or not, doesn't seemto
matter. It's just being stirred up in the core by the
boi l i ng and everyt hi ng.

MR. LU Where heat --

MR UNIKEWCZ: Well, where it does matter
isit matters froman erosion standpoi nt of the other
throttle valves. It matters if the particles and the
constituents are in the bottomof the vessel, then |I'm
not running themthrough ny punp and |I'm not running
them through ny valves and |I'm not running them
through ny orifices, orifice, I'"'mnot running them
t hrough t hose ot her conponents.

So it's alnmpbst a law dimnishing your
terns where there's a finite amount of material that
either ends wup in the vessel or it ends up

recirculating through the system If it recircul ates
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t hrough the system ny eval uati on goes one way. If it
stays in vessel, ny evaluation may potentially go
anot her way.

And again, a lot of this is tinme-based.
Because once the reactor is shut down, ny heat |oads
drop dramatically and they drop rather quickly. So ny
cooling loads drop rather quickly. But you are
correct, the in-vessel question is the key question
with respect to these evaluations. The rest of this
is, "Il just say, solid nechanical engineering
eval uati on.

CHAIR WALLIS: Well, if we have these 56
pi ckup truck | oads of debris we were told about once,
and one of themgot to the core, that would be an
enormous effect, wouldn't it? | mean, if 2 percent of
the debris that we were told about in one of these
presentations was fine enough to get to the core
that's a pickup truck | oad of debris in the core. Can
you i magi ne that?

MR UNIKEWCZ: And therein lies the
bal ance bet ween si zi ng cont ai nnent screens and | ooki ng
at the evaluations of the vessel and the other
conponent s.

MR. LU Steve, this is Shanlai Lu. |

want to add a little bit.
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MR, UNI KEW CZ: Sur e.

MR LU In terns of the criteria fromthe
staff and relating to cooling, | think CFR 50.46 and
Appendi x K relates to LOCA and al so the cooling has
al ready been established and we have the criteria
there and | think that Walt can conment on that. W
had a | ot of expectation what exactly needs to be the
nmeani ng of the cool abl e geonetry, that part.

And then in terns of the |licensee's side
that the branch is to perform the core dunpster
eval uation and sonme of |icensees is planning to take
the dunpster and sanple fromthe integral head | oss
test, which identifies concentration of the debris.
And the fuel is going to use up data to performthe
tests as part of their fuel punp transfer test to
deternm ne t he cool abl e geonetry or the cooling or heat
transfer characteristics.

CHAI R WVALLI'S: Now, these spaces are very
good at catching debris and that's why to prevent
fretting you have sone sort of debris catcher bel ow
t he core.

PARTI Cl PANT: Don't you nean the core
bott om nozzl e?

CHAIR WALLIS: On the bottom nozzles

What is that? |s that a screen type thing or what is
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t hat ?

DR BANERJEE: There's three screens or
sonmething, isn't there, Walt?

MR. JENSEN: It all depends on the vendor.

DR. BANERJEE: Yes.

MR. JENSEN. Yes, |'mnot sure exactly
what they |ook like, but I think there's sone hol es
t here, obl ong hol es.

CHAIR WALLIS: Well, they're very snall
They catch material which would otherw se get caught
in the spaces where the spaces are pretty snmall and
the fl ow passages and parts of the spaces are pretty
small. | imagine those holes are really quite small
aren't they in those screens at the bottom of the
core?

MR. JENSEN. Yes, they are. They are
fairly small.

CHAI R WVALLIS: Are they much smaller than
the screens in the sunp? Are they the sane or what?

MR JENSEN. | don't know.

CHAI R WALLI'S:  You don't know?

MR. JENSEN: | can't give you that answer.

CHAIR WALLIS: But even if they are --

MR. JENSEN: | think they are.

CHAIR WALLIS: -- nuch finer than the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

265

screens in the sunp, one m ght hypothesize that fines
get through the screen in the sunp, but they get
caught bel ow t he punp.

MR. JENSEN. They are not that fine for
sure.

CHAI R WALLIS: Well, | don't know.

MR, JENSEN:  No.

CHAIR WALLI'S: No one seens to know.

MR. JENSEN. They are not. These are 10
m cron particles you are tal king about.

CHAIR WALLIS: No, I'mtalking about
particles that go through a quarter inch screen, which
don't necessarily have to be a few mcrons. They
coul d be pieces of fiberglass or sonething.

MR. JENSEN: Al right.

MR. UNI KEW CZ: Yes, and you are correct.
In ol der field designs, those screens were of a nuch

smal |l er nature. Wat the new field ones, sone of the

new field designs are, | can't speak to that
specifically. | can speak to --

CHAIR WALLIS: Well, it seens to be very
important to know. Isn't it?

MR UNIKEWCZ: That's correct. And that
is part of --

CHAIR WALLIS: That's one of the first
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things | would want to know.
MR UNIKEWCZ: That is one of the

i nvestigations that the Westi nghouse Owmers Goup is
still looking at, and that is the effect of the fuel.
Those fuel designs are certainly proprietary. They
can speak for them better than I, at least with the
newer designs. | don't have an answer to that. W']|
get you an answer though.

DR. BANERJEE: But in the old designs,

well, there were three levels, weren't there of
screens?

MR. JENSEN. | can't remenber. | can tel
you | ater.

DR. BANERJEE: Yes.

CHAI R WALLIS: Do we have actual sanples
of these things?

MR. CARUSG. The staff probably has them
sonewher e.

CHAIR WALLIS: Probably has sonewhere
Because | think the staff has sanpl es of pieces of
fuel designs and all that sonmewhere, because they have
been submitted by vendors at various tinmnes.

MR UNIKEWCZ: | no |onger have them
used to.

CHAI R WALLI S: But this would seemto be
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a very inportant issue and nobody knows the hol e size
in these screens?

MR UNIKEWCZ: | don't know the hole size
and | amconfident that staff has the answer to that.
W just don't have the correct individual party here
to answer your question.

CHAIR WALLIS: Well, there's a lot of
study going on in Research about how downstream
ef fects now, about whether or not particles will go
t hrough the screens. W're going to hear about that
tonmorrow in sunp screens. It seens to ne you have got
to have equal effort to determ ne what happens to it
if it does go through. | nean, how rmuch does it take
to block up the entry into the core?

MR. UNIKEW CZ: Again --

CHAIR WALLIS: Wat happens if it does
block it up? |Is the pressure enough to break through
or what? | don't know.

MR UNIKEWCZ: | just don't see the
appropriate person here to answer that question.

MR JENSEN. | think, Dr. Wallis, it's
going to be plant-dependent and it's sonme plants --

CHAIR WALLIS: So you can't do anything
until you |l ook at each plant?

MR JENSEN: We didn't know what's in the
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plant, what's coming into it and what's comng into
the core. It wasn't those -- we don't know yet.

DR BANERJEE: And then sone of these
plants at the bottom have a whole |ot of tubes as
well, don't they? So a very conplicated flow plots,
i nstrunent tubes.

MR. JENSEN:. Instrument tubes, yes.

DR. BANERJEE: Yes, yes.

MEMBER DENNING Graham | think that
we're going to want a presentation on what the fuel,
real fuel designs really look like in this regard and
what the potential is for clogging. And the question
is | don't think we want that at our full Committee
nmeeti ng.

CHAI R VALLIS: Well, are these guys going
to appear before the full Conmttee not know ng
anyt hi ng about the size of these hol es?

MR. JENSEN: | think they will.

MR. UNI KEWCZ: M co-presenter,
obviously, is not here today. He was nmeant to answer
t hese questions. | don't have an answer. W will get
an answer back to you on that. There was a co-
presenter on the staff. | don't have those answers.
|*'m confident that he does.

CHAI R WALLIS: Wy don't we worry about
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the thin bed effect. W have presentations, sone
rather small amount of nmaterial was enough to cover
100 square foot screen or sonething. These are a
rather small anmount of material. And | would think
you would need a simlar order of nagnitude
presentati on about what happens in these screens at
the bottom of the core, so we know the kind of thing
we' re dealing wth.

MR. UNI KEW CZ: Ckay.

CHAIR WALLIS: That's just to get an
overal |l perspective on the problem You need that
first.

DR BANERJEE: Well, the first order, if
your screens are going to be, let's say, in the order
of 1,000 square feet, what is the flow area into the
core? |Is that --

MR UNITKEWCZ: It will depend on |ocation
of the break. It will depend on the particul ar
accident and accident scenario that we're dealing
Wi th.

CHAI R WALLIS: WwWll, no, no, no, you mean
the flow area at the bottom of the core.

DR BANERJEE: Bottom of the core.

MR UNIKEW CZ: Yes, but --

CHAIR WALLIS: It's a geonetrical thing.
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It doesn't depend on the --

MR UNIKEWCZ: That will vary fromsite
to site.

DR. BANERJEE: Right. Sure. But within
what order of magnitude are we tal king about?

MR. UNI KEW CZ: Again, | would defer to ny
col | eague who is not present today.

PARTI Cl PANT: 50 square feet.

DR. BANERJEE: 50 square. Ch, that's good
enough.

CHAIR VALLIS: Well, it's like saying you
can't do anythi ng about core safety, because there are
di fferent designs.

DR BANERJEE: No, but | think that's the
rock nunbers, right?

CHAIR WALLIS: Surely you can make sone
esti mate of what happens.

MR. CARUSO Six by six maybe nine by
ni ne.

CHAIR WALLIS: Yes, we'll find out.

MR CARUSO 200 bundl es.

CHAIR WALLIS:  You'll find out.

MR CARUSGC |I'Il get you a nunber, yes.

CHAIR WALLIS: Al right.

MR. UNIKEW CZ: Again, |I'll defer to ny --
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DR. BANERJEE: And it's nuch small er than

the --

MR. UNIKEWCZ: -- colleague to answer
t hose questi ons.

CHAI R WVALLIS: Now, this becones a target
core report. It's still a proprietary thing?

MR UNIKEWCZ: No, it becones -- is
pl aced on the docket.

CHAIR WALLIS: So it sees the |ight of day
and then it's available for critique.

VR. UNI KEW CZ: Well, for opening
critique, yes. It already has been and |I'l|l say that
over the last nunber of nonths the Owmers G oup
representatives and the staff had a |ot of
conver sati ons.

CHAI R WVALLIS: But surely on this matter,
which is likely to have sone public interest, the nore
you can nake open the better.

MR. BATEMAN. Steve, can | ask a question?
Is this -- what's the report going to be proprietary
or what a non-proprietary version?

MR UNIKEWCZ: | would ask M. Andre Cic,
who is sitting right behind us, if he could answer
t hat .

MR CIC. | would defer to M. Dingler, at
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this time to --

MR. DINGLER. Wuld you go to the --

MR UNIKEWCZ: | saw you first.

MR DINGLER. At this plant, it's planned
to submit proprietary with a Cass 3 comng in, but we
can di scuss that.

MR. CARUSO So you will submit a redacted
version, at the same tine?

MR DINGER It's usually followed up
later with a Class 3.

MR. UNI KEW CZ: Any further questions?

MEMBER DENNI NG  Again a conment. | think
that the thing that seens to be so inportant about
this particular issue is that the answer for the rest
of the problem seens to be nake those screens as big
as you can. And this seens to be a potential downfal
inthat logic and that's why it seens so i nportant --

MR UNIKEW CZ: That is correct.

MEMBER DENNI NG  -- that we understand it
better.

MR. UNIKEWCZ: Let's just say | think
woul d rather characterize it as a balance. And the
bal ance is | arge screen versus can | survive and can
my downstream conponents survive and perform the

m ssion they are intended to? And the answer to that
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is sonetines |arge screen works and understand there
is also the active design. And the active design has
its own set of unique characteristics in that that's
where the downstream evaluation is beconing
extraordinarily critical.

In fact, that's where the downstream
eval uati ons dom nate. The passive designs you find
the screens dom nate the equation, if you will. On
the active designs the downstream eval uations
dom nat e.

CHAIR WALLIS: In the passive design, we
don't have nmuch head available to flow stuff into the
core. You better not have nuch bl ockage.

VR. UNI KEW CZ: Dependi ng on the
r obust ness of your equi pnent, you can al ways deal with
alittle bit of punp degradation if necessary.

CHAIR WALLI'S:  Now, we heard that the risk
had been reduced, because there are lots of ways to
cool the core besides recirculation. But if you
actually go into sone recircul ati on and your paths get
bl ocked into the <core, that affects all these
alternative methods, doesn't it?

MR. UNIKEWCZ: And there are --

CHAIRWALLIS: So in trying to protect the

sunp screen, you may focus on the wong end of the
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pr obl em

MR UNI KEW CZ: Wwell --

CHAIR WALLIS: The first thing is to
protect the core screen no matter what. So let it
bl ock the sunp and then cool the core sone other way.

MR. UNIKEWCZ: The first rule is yes,
protect the core. There are alternate flow paths.
Even if a sunp screen were to bl ock, there are other
fl ow paths for sunp screens.

CHAIR WALLIS: But if the vessel screens
bl ock, then you don't have that flow path.

MR. UNIKEW CZ: Again, | would defer to
the vessel people to answer that question nore in
detail .

CHAIR WALLIS: So | think you need to
establish some sort of hierarchy of what needs to
happen here and not just keep studying things and
| ooki ng at what industry does. First of all, this has
got to work. And then this has got to work and so on.
And t hen assign, you know, some expectation.

DR. BANERJEE: Like LOCA, | guess, we need
a PIRT, right, or something?

CHAIR WALLIS: GCkay. | guess you were
finished. Thank you very much for illum nating.

MR UNI KEW CZ: Ckay.
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MEMBER DENNI NG We'll take a break.

CHAIR WALLIS: Are we taking a break or
what's next? \Were are we?

MR CARUSO Well, what | would like to do
is the industry representatives, M. Butler and M.
Dingler, are not available tonorrow. | would like to
t ake themnext and t hen | eave coati ng people for | ast.

MR. DINGLER: |'mavailable. 1'm staying.
John won't be, but I wll be.

MR. CARUSO Ckay. Well, what | would
like to do naybe is get you this afternoon and then
we'll go back to the staff.

CHAIR WALLIS: So --

MR CARUSO. We can take a break then we
can start with industry.

CHAIR WALLIS: So we're going to stay
beyond 5: 30 probably.

MR CARUSO | think so.

DR. BANERJEE: So we'll take coatings
| ast, | guess?

CHAIR WALLIS: We'll take coatings |ast.
|s that okay with the staff?

PARTI Cl PANT:  Yes.

PARTI Cl PANT: It's fine.

CHAIR WALLIS: It's okay for the staff to
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stay | ate?

MR. SCOTT: How late did you have in m nd?

CHAI R WALLI'S: M dni ght?

MR. SCOIT: Mdnight? Sure, sure.

CHAI R WALLIS:  Until it's over, until it's
over. Al right.

PARTI Cl PANT: We'll leave at 7:20. | have
a train to catch.

CHAIR WALLIS: GOkay. So we will take a
break until 3:00 and we're doing it now.

(Whereupon, at 2:43 p.m a recess unti
3:00 p.m)

CHAIRWALLIS: W're ready to start again.
Is the transcript in order to start again?

COURT REPORTER: Yes, we're ready.

CHAIR WALLIS: Ckay. Let's go. W'l
come back into session and we're very nuch | ooking
forward to hearing what NEI has to tell us about these
probl enms and their solution.

MR. BUTLER: And |I'mvery nuch | ooking
forward to telling you. Wll, thanks for having ne.
|"'m John Butler. |I'mthe Senior Project Minager at
the Nucl ear Energy Institute and | foll owed the GSI-
191 issue. The first two slides I'Il go through very

gui ckly. You've heard sone of this already in
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presentations this norning. M intent with having
them in here was to not forget where we have been,
because it does play on where we are now and where
we're going to go.

But the GSI-191 issue does apply to al
PWRs and the point here that has been addressed
several tinmes this nmorning and we keep stressing it,
at least | keep stressing it, is that each unit is
unique in its design, in terns of its insulation
mat erials, how that plays into the various debris
generation factors, chem cal effects and ot her things,
the coatings, the contai nnent design whether it is
conpartnental i zed, open, effects transport, the
strainer design, they are all generally different.

And a very key factor that shouldn't be
forgotten is, of course, the NPSH requirenents. You
will see later on with the proposed current sizing of
the strainers, there is quite a wide variation there.
NPSH wi || play a very big part in that. A plant that
has 16 feet of NPSH margin has a little bit nore
latitude on its strainer size than a plant that has
been with sonmething that is maybe | ess than a foot.

So there's a high level of design
variation and that requires a plant-specific

resol ution approach for each plant. That makes it
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difficult in trying to put together a concise set of
i ndustry guidance. It nakes it difficult in
perform ng experinments, because you're tryingto cover
a wide variety of conditions.

You' ve heard it before and you'll hear it
agai n and you' Il continue probably to make coment s on
it, but we have done things in many cases for |ack of
a better approach in a conservative fashion, what we
believe to be a conservative fashion. W started
devel opi ng eval uation guidance followi ng, | guess,
back in 2002, the issuance of the paranetric
eval uation that was devel oped and perforned by Los
Al anpbs for the NRC

Qur first evaluation guidance was really
gui dance for plants to perform wal k downs of their
containments to basically identify in nore detail what

they have inside their containment as input to the

eval uati on gui dance. A key staff activity in 2003 was

t he i ssuance of the Bulletin. The intent there was to
make sure that plants had conpensatory actions in

place to address the risk inmpact of this GSI-191
during the period of tine in which plants were worKking
to resolve the issue, developing an evaluation
gui dance and actually inplenenting any nodifications

t hat woul d cone out of that.
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CHAIR WALLIS: Could you, just for the

record, explain what NEI's role is here? NEI doesn't
have its own engi neers that produce these reports.
But you put together a teamfromindustry or sonething
and facilitated? How does NEI work when it produces
a report like 02-017

MR BUTLER In this case, it varies from
issue toissue, NEl'sroleis primarily a coordination
role and an advisory role. NElI has a Task Force of
representatives fromthe industry, utilities and the
vendors and AEs, who have worked to advi se the rest of
the industry on how to proceed on this.

The WOG has had a very big role in this
particular issue, in that they have been the, to a
hi gh degree, technical arm of the activity. So the
WOG has been devel opi ng t he eval uati on gui dance and it
was reviewed by the Task Force and issued as an NEl
gui dance docunent. Did that answer your question?

CHAIR WALLI'S: You don't have reviewers
fromoutside this industry group? You don't bring in
peopl e fromoutside the i ndustry when you wite these
reports to get sone kind of a different perspective on
t henf?

MR. BUTLER: Well, we have quite a range

of personnel on the Task Force.
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CHAI R WALLIS:  Yes.

MR BUTLER | nean, | don't know what
benefit that would provide us to go outside of the
i ndustry.

CHAIR WALLIS: Well, it's okay. | think
you've given a pretty good description of what
happens. Ckay.

DR BANERJEE: But NEI itself, does it
have -- how large is NEI in terns of pernmanent staff
and engi neers and things? They are an organi zation
whi ch is permanent there?

MR. BUTLER  Yes, yes, approxinately,
total of all of NEI is probably 150 peopl e.

DR. BANERJEE: (kay.

MR BUTLER But not all of themare
engi neers, not all of themare project managers, like
nmyself, so NEI does not do the technical research
activities. That's either done by EPRI or
West i nghouse or the WOG s contractors or a range of
ot her contractors in the industry.

DR BANERJEE: You subcontract our work?

MR BUTLER  Yes.

MEMBER SHACK: How extensive was the
revi ew of the conpensatory actions that people have

taken? | nean, are they in the EOPs, the severe
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acci dent managenent gui delines? Have those really
been reviewed to see if, you know, they are really
suitable to mnimze the need to do the recircul ati on?

MR. BUTLER: There was a WOG activity that
specifically |ooked at the range of conpensatory
actions that plants could consider. And as part of
that, they did look at the pros and cons of the
vari ous conpensatory actions. | think what you're
getting at, there are some clear cons to certain
actions that you m ght consider.

Each plant took that WG activity and
introduced their own plant-specific features that
woul d, you know, cone into play. |In sonme cases the
plants made a determnation that it was not
appropriate for their plant to i npl ement a particul ar
conpensatory action, because of their features.
Wher eas, anot her plant nmay have i ntroduced or nmay have
i npl enented a conpensatory action, because there is
nore favorabl e inbal ance for them

DR. BANERJEE: | guess what G ahani s
guestion, the way | interpreted it, was --

COURT REPORTER: Coul d you get closer to
t he m crophone, pl ease?

DR. BANERJEE: Sorry. Do you have any

i ndependent scientific evaluation of some of these
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things from sonmebody or sone group outside the
industry or is it all sort of within the industry?
Because | guess the concern always is do you get too
introverted in looking at a problen? Are there
external scientifically expert people who take a | ook
at some of these issues sonetinmes or is it always
pul | ed toget her fromthe i ndustry, of the industry and
back to industry?

MR. BUTLER. Well, first, |'ve got to
under stand what you nean by industry, | nean.

DR. BANERJEE: Well, the industry people
who are working on, let's say, plant operators, the
vendors, the suppliers to the vendors, all these
peopl e, is there sone external group or sonebody that
you turn to sonetimes who don't have anything to do

with the stuff, but a good scientist to take a | ook at

t hi s?

MR. BUTLER: Well, let ne answer it this
way. | nean, the personnel that are brought in to
reviewdifferent products varies. It's not always the

same group of people and the group of people within
the industry is not static, so that's always dynam c
And a contractor who does work occasionally in
nucl ear, | don't knowif you would call himw thin the

industry or not. So it's hard to answer that

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

283

guesti on.

It depends upon the particul ar revi ewarea
as to who we would go to to do the activity or to
review the activity.

DR. BANERJEE: So to give you an exanpl e,
a sunp screen blockage issue is a problemwhich is
simlar to say filtration problens, particles. There
are peopl e who are experts at this who have nothing to
dowiththis. They may be chenical industry people or
t hey may be academ cs who work on suspension fl ows or
| nmean there are many very fanous people who have
wor ked on this problem

Is it -- | was just wondering if you ever
accessed these types of people who have nothing to do
with nuclear to give a view of is this the state of
the art, really, what's being done.

MR. BUTLER: In general, yes, we do do
that. |In this particular case, | don't know that we
have done that. The reasons for that probably can be
attributed to the invariable constraints of tinme and
noney.

DR. BANERJEE: It nmy save tine and noney
in the long-term in some ways, because there are
approaches to these problens, even if it's just the

nodel i ng, which certainly is not being used here,
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whi ch are conmon i n ot her parts of various i ndustri es,
nothing to do with nuclear.

MR, BUTLER:  Under st ood.

CHAIR WALLIS: There's a lot of civil
engi neers who deal with cleaning water --

DR. BANERJEE: Yes.

CHAIR WALLIS: -- in all kinds of ways
cl eaning out all sorts of debris.

MR BUTLER:  Sure.

CHAI R WALLIS: Okay.

MR. BUTLER  Shall | continue? Just very
briefly, the Generic Letter was issued back in
Sept enber of 2004. The schedule that that called for
was to have the eval uation conpl eted by Septenber of
2005. The actual eval uation nethodol ogy wasn't issued
until Decenber of 2004, so plants only had, at that
time, nine nonths to conplete their eval uations. They
did not, at that tine, have, you know, conpletion of
the chemcal effects activities, so there really
wasn't any eval uation gui dance for that.

And t he downstreameffects didn't conme out
until June or July of 2005. So the only point |I'm
trying to make here is that it shouldn't be a surprise
that the evaluations weren't conplete when plants

provi ded their Septenber 2005 results. This is just
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graphi cally the schedul e that pl ants have been wor ki ng
on.

The evaluations, the mjority of the
eval uations are conplete, at this tinme, but | don't
want it to be interpreted as a static activity. This
is going to continue to be an iterative activity.
These designs aren't going to be finalized, well,
until their input and I'mwondering then if they wll
actual ly be considered final designs. But plants wl
| ook to continue with their nodifications, even t hough
there will be some uncertainties left.

So at this point, the schedul e has been
pretty firm The staff has been very firmon their
expectations for closing out GSI-191, so plants have
no choice but to try to neet that schedule as best
t hey can.

CHAIR WALLIS: Well, they said they have
to provide description of the eval uation nethodol ogy
to be used. What seens to have happened is that they
don't have a whole | ot of confirmed nodels for all the
phenonena, so what they are trying to do is do a | ot
of plant-specific tests which are supposed to
represent nore or |ess what happens in their plant.

Isn't that the way they are going, that

this eval uati on nethodol ogy could say that sort of
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that the level of prediction doesn't exist and,
therefore, they are doing all these plant-specific
experiments. |Is that what's happeni ng?

MR. BUTLER: There will be plant-specific
gualification tests for the strainer designs. They
are each going to be different. |In ternms of the
source termthat is used for qualifying that strainer,
the chem cal soup that you would take into account,
the surface area, the approach velocities, there are
alot of factors that are plant-specific that you have
no choice but to look at each plant's recipe
i ndi vi dual |y.

There is commonal ity anong -- in howthat
is perforned. There is a limted nunber of vendors.
There's five strainer vendors that are assisting
plants, 69 plants, right now, so they are sinilar.

CHAI R WALLIS: | guess what | was saying
was if there were technical nethods which were
established, it wouldn't matter really that there is
all this plant-specific stuff, because they sinply put
the nunbers in for their plant and out woul d cone the
answer, but that doesn't seemto be the way it's
going. They are going to all do experinments and that
seens to indicate to me that they don't know enough to

be able to predict what woul d happen in their plant.
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So it's not a question of using sonething
i ke a handbook and just nmking sone cal cul ations.
They are all going to do experinments. And, as ny
col | eagues were saying this norning, this means that
a lot of attention has to be given to whether these
are appropriate experinents.

MR. BUTLER: There is no correl ation that
can be applied to give you a good esti mate of what the
head | oss woul d be.

CHAIR WALLIS: So a lot of thought has to
be given to defining what is now going to be an
adequate convincing experinment. You worry about
scal ing things and how big does this have to be, how
much stuff, does it have to represent all kinds of
chenical effects or only some and so on and so forth.

MR. BUTLER. Well, | don't want to give
you the i npression that | amknow edgeabl e i n strai ner
design, but there are people who are who are invol ved
in the strainer qualification activities. Wat | do
know is that there are sone key paraneters that play
into what you would see froma flunme test and those
are being taken into account.

| think one of the obvious realities from
these activities is that when you reduce the approach

velocity to a low enough point, a lot of these
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uncertainties are still there, but there are a |ow
enough nagnitude where they are not inpacting the
final result. Shall | continue?

CHAIR WALLIS: Go ahead. Oh, yes. |If
we' re not speaking, you shoul d be speaking.

MR. BUTLER: Al right. The eval uation
gui dance was issued back in Decenber of 2004 along
with the staff SER which did nodify the utilization
of the eval uation nethodol ogy in sonme aspects. But,
generally, | think it can be said that the nethodol ogy
which focuses in on the debris generation and
transport aspects of the issue is a conservative
estimate, in sone areas too conservative requiring
plants to go back and do sone testing of their own to
try to reduce that conservatism because they are
unable to deal with the results fromthat eval uation

Ski ppi ng ahead, the two areas that the
eval uati on gui dance and NEI 04-07 did not address
adequately was the downstream effects, and that was
addressed in a separate guidance docunent that cane
out in June or July, it was nmade available to the
industry in June or July of 2005 and then the
chem cal effects. The ICET results filtered out
t hroughout 2005 with the Quick Look Reports and the

final reports. | think all that is out now and,
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subsequently, the WOG perfornmed sone Bench Top
testings to provide input to the strainer vendors on
how t hey can address chemi cal effects.

This slide just very briefly tal ks about
t he downstreameffects WCAP, which was issued in June
of 2005. And | think, as was nentioned earlier, the
staff has had this, but it was provided for
information. | think the Westinghouse Owmers Goup is
reconsidering that and will be providing it to the
staff for review, sothat it will get sonme additional
attention in the com ng nonths.

CHAIR WALLIS: And | suppose we'll know if
it works when we find out if the plants can use it.

MR. BUTLER:. Well, they are using it right

now. How they are using it in certain areas, as you

had noted, it provi des general

gui dance and it's up to

the plant to perform the necessary nore detailed

anal yses and tests to fill in the bl anks.

Chem cal

al ready have been briefed on,

effects

testing, which you

it just shows here the

schedul e for those tests.

CHAI R WALLI'S: Now, whose tests are you

referring to here? Are these the --

VR. BUTLER: This was the joint

i ndustry/ NRC/ LANL/ Uni versity of New Mexico test.
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CHAIR WALLIS: An I CET type thing?

MR, BUTLER: Yes.

CHAI R WALLIS: But ICET just sort of threw

it back to you guys and said it's all plant-specific.
Now, you have got to go work it out.

MR. BUTLER: Each plant is unique, |
guess, as | pointed out. You got to live with that.
The recently conpleted activity of Wstinghouse and
the WOG to |ook at chemical effects was a set of

separate effects tests that was docunented in a soon

to be rel eased WCAP. It's being finalized now and
we'll be providing that to the staff for information,
| believe.

But the output of this is sufficient
information, we believe, to allowthe strai ner vendors
toincorporate either theresults, particular results,
directly to attest or to support justification for a
surrogate material in their testing.

CHAIR WALLIS: These are the Bench Top
Tests, so there aren't testing --

MR. BUTLER  Correct.

CHAIR WALLIS: -- in test tubes or
somet hi ng?

MR. BUTLER: Al right.

CHAIR WALLIS: It's small scale, very
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smal | scal e?

MR. BUTLER: Very small scale, yes.

CHAI R WALLIS:  And then, of course, we're
going to wonder how a lot of snmall scale separate
effects tests can be put together to give a
description of what happens in the real soup when al
ki nds of things are happeni ng together.

MR. BUTLER: It has been conpared to the
| CET results which were, in effect, an integrated
test. And, you know, | don't have that information in
front of nme, but | have been told it conpared
favorably with that. This graphic here just stresses
the point that there was a | ot of activity going on.
There is still a lot of activity going on.

My next few slides are going to very
quickly try to sumrari ze sone of the activities that
are going on in the industry to give you kind of a
snapshot in tine of where the 69 PWRs are currently.

Back on January 19'" we issued a survey to
all PWR operators asking themto very quickly provide
information to us. W got that by January 30", so
think that was a record for collecting infornmation
fromall PWRs. The result of that is that all 69
pl ants have conpl eted their eval uati ons necessary to

determ ne whether or not a strainer nodification is
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necessary. That is a key first step, as you m ght
expect, because that turns on a lot of other
activities.

Three units assessed that their current
strainers, which they had previously nodified prior to
GSl-191, were appropriately sized and they are
currently involved in confirmation activities to
confirmthat. So 66 units plan to replace their
current strainers and, actually, that is | ess than 66
now because sone of the plants have al ready begun,
have al ready changed out their strainers. Crystal
River is one plant. That is one plant that the staff
performed an audit on and | believe QOconee has
recently changed out one of their strainers.

CHAI R WALLI'S: Now, when you say plan to
repl ace, does that mean that soneday they will do it
or they actually have designs right nowfor repl aci ng?

MR. BUTLER: They all have designs right
now and they are planning to repl ace.

CHAIR WALLIS: So they have the
speci fications which they could give to sonmeone who i s
goi ng to nmake these things?

MR BUTLER  Yes.

CHAIR WALLIS: That is all being done?

MR. BUTLER:  Subject for --
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CHAIR WALLIS: So they are al ready

committed to doing what they have desi gned?

MR. BUTLER: They have conmitted to put in
a new design. They have prelimnary sizes subject to
refinement between now and when they are actually
install ed, but yes.

MEMBER DENNI NG And they are all relying
on five vendors. |Is that true? W have heard about
five vendors.

MR. BUTLER  Yes.

MEMBER DENNI NG And they all fit into the
five vendors?

MR BUTLER Yes. The five vendors are
shown on this slide. There is ateamwth the
Enercon, Alion, Westinghouse and Transco where Transco
is the actual conmpany that builds the strainer with
West i nghouse, Enercon and Alion providing various
anal ytical testing services. And that is the Top Hat
design that you have heard a little bit about.

Framatone in conjunction with PCl has a
stacked-di sk strainer. GE has both a passive stacked-
disk design and an active strainer and there are
plants that are utilizing both designs.

MEMBER DENNI NG  And there are sone plants

that are commtted to the active design?
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MR. BUTLER  There are plants with the CE

passive and plants with the CGE acti ve.

MR. ARCHI TZEL: Ral ph Architzel. | just
want to make one conment or correction. One plant did
not followthose vendors in the pre-installed design,
did their own design. So there is one plant with
exi sting designs.

MEMBER DENNING O the ones that are
al ready nade?

MR, ARCHI TZEL: Yes.

MEMBER DENNI NG Ckay.

CHAIR WALLIS: Well, | can see that a spec
for the screen should be based on sort of NPSH
requi renents, that it should catch enough stuff and
not have a head |oss which, you know, violates the
requi renents for NPSH

| s there any specification about how much
they are allowed to let through? | nean, | would
think that would have to be a design specification,
that it should catch 99.99 percent of the debris, but
at the sane tinme it has got to neet the head | oss
characteristics, you know, the NPSH requirenent.

MR. BUTLER It's an aspect of the design
t hat --

CHAI RWALLI S:  Requi renents about how much
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stuff it has got to interdict, you know, and stop
getting into the core. |s there any requirenment on
t hat yet?

MR. BUTLER: Whether or not that is part
of the design spec that was given to the strainer

vendor, | cannot -- can't say.

CHAI R WALLIS: Well, it seens to ne that's

one of the inportant things you have got to get there,
isn't it?

MR. DINGLER. G aham this is M Dingler.
At Wl f Creek we have set the screen size opening to
reduce the anount that is bypassed based on our
downstream eff ects.

CHAIR WALLIS: Is there a specification
t hat says no nore than a teaspoonful or a truckl oad or
what ever ?

MR. DINGLER. W set hol e open size and
then we're going to test to validate how much goes
t hrough t here.

CHAIR WALLIS: Well, you nust have a
desired result.

MR. DINGLER: W have a desired result,
but it's not in the spec. It was separate fromthe
spec.

CHAIR WALLIS: Only a barrel |oad gets
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t hrough or sonet hi ng?

MR. DINGLER. W put a percent of bypass

on there.

CHAIR WALLI'S: Yes, you got --

MR. DI NGLER: Know ng what our total
debris is.

CHAI R WALLIS: A percent of bypass. Wll,
if you're tal king about these, | don't know how much

you want to take as a baseline, a truckload, it's
going to be a pretty snmall percent if it's truckl oads.

MR. DINGLER That's correct.

MR. BUTLER: There are -- as far as the
repl acenent strainers that are planned, the nmpjority
of them are passive strainers of various designs.
Four units intend to install active strainers.

| just want to point out that even whet her
it's active or passive, it's subject to change. Two
units in particular noted that while they are
currently going with the passive strainer, that their
prelimnary design and sizing requirenents to
accomodat e their debris | oad was so large that they
are having to reconsider going wth an active
strai ner.

CHAI R WALLI S:  Now, an active strainer was

somet hing that scrapes off the debris as it forns on
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the strainer. 1Is that --

MR BUTLER It's a notorized bl ade.

CHAIR WALLIS: And then it takes the
debris and puts it sonewhere else, does it? It
t akes --

MR. BUTLER: It keeps it off the flow area
of the screen.

CHAIR WALLIS: But it doesn't do much
good.

MEMBER DENNI NG Physi cal |y away.

CHAIR WALLIS: It doesn't do nuch good to

just drop it in the vicinity, does it?

DR BANERJEE: Well, it's consolidated so
it my not --

CHAIR WVALLIS: So it mght help, it mght
hel p.

PARTI CI PANT: If it dropped it |ow enough.

CHAI R WALLI S:  But sone of the nunbers we
saw woul d actually fill up the whole room where the

screens are.

MR ARCHI TZEL: Dr. Wallis, Architze
again. The design that is in front of the staff or
being used is sort of like a nmacerator punp and it
passes through the debris.

DR. BANERJEE: Passes what ?
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MEMBER DENNI NG Say it again. Explain.

MR. ARCHI TZEL: It essentially chops up
the debris and passes it through.

CHAIR WALLIS: Passes it through the
screen, lets it go sonewhere el se?

MR ARCHI TZEL: Downstream

CHAIR WALLIS: Does it go downstreanf
That's an acceptabl e design? M ght as well have no
screen at all.

MR. LU Just adding one point. The GE
active strainer actually has a section of a
sacrificial passive part of this strainer, too. That
part can take a | ot of debris |oad, so only a portion
of the debris is being chopped through the active
strai ner surface.

CHAIR WALLIS: It's |like a disposal in a
si nk?

DR. BANERJEE: But is this chopped after
the screen or before the screen?

MR. BUTLER: | guess | need to point out
that the design of the active strainer is not to chop
up the debris, but that is a consequence, that sone
portion will be chopped up and passed through, but
it's --

VMEVMBER DENNI NG It's not the intent.
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DR. BANERJEE: Right, right.

MR, BUTLER: It's not.

DR BANERJEE: The intent is still to
catch nost of it, right?

MR. BUTLER: The intent is to keep the
debris away fromthe fl ow hol es of the active strainer
and it does do that, but it's a natural consequence.
Some portion is caught by the blade and broken into
smal | er pi eces.

CHAI R WALLIS: But you wouldn't want to
chop it up. You would never want to chop it up and
let it go through the strainer.

MR. BUTLER It's not designed to do that,
but that's a consequence of the novenent of the bl ade
across the surface. It wll happen.

CHAIRWALLIS: That's the whol e purpose of
it. Okay. But it's just a blade, but it's not a
chopper. It's a scraper.

DR. BANERJEE: 1Is it a scraper?

CHAIR WALLIS: That's very different.

MR. BUTLER It actually is not even in
contact with the surface. You're using --

CHAIRWALLIS: But if it's sort of lifting
of f bl ankets of stuff and depositing it, that's fine.

That's not chopping it up.
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MR BUTLER  Right.

CHAIR WALLIS: | thought of it as scraping
of f blankets of filtrate.

DR BANERJEE: We better | ook at the
design. Maybe we ought to take a | ook.

CHAIR WALLIS: WwWell, | don't know. Maybe
we have to look at detailed designs. |'mnot sure
we're the ultimate authority on what is all owed.

DR BANERJEE: No, but we can take a
skeptical view instead, because it has a bearing on
what - -

MEMBER SHACK: That's designs in
i nstal ling backfl ushing systens?

MR BUTLER | don't know.

MEMBER SHACK: Is it a large nunber, a
significant fraction? Don't know?

MR BUTLER | don't know. It wasn't a
guestion that | included in the survey and of f hand, |
haven't heard a | ot of di scussion about backfl ush, so
| suspect that it's a snmall nunber.

CHAI R WALLI'S:  You ought to make somet hi ng
i ke a paper naki ng machi ne that | ays down the debris
and makes a sheet, takes the sheet and rolls it up and
puts it off in the corner somewhere. No, seriously,

that's the sort of thing that woul d be very good.
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DR. BANERJEE: Then you woul d have to get

peopl e fromoutside the industry to help out on this.

CHAIR WALLIS: It may be a good idea. So
t hese changes | ook dramati c.

MR. BUTLER. Yes, I'll just go to this
next slide here. This is the spectrum of sizes for
the estimated replacenent strainers. Now, one point
| need to nmake on this slide is this is the tota
screen area. So if you have nmultiple trains, if you
have two trains, you know, the size and strainer for
each train would be half of this size. But | just
wanted to have kind of a conmon basis for the tota
anount of screen size you're installing in the plant.

DR. BANERJEE: Is it so nuch larger than
BWR because there is nore debris around? 1s that the
reason?

MR. BUTLER: There are multiple reasons
for --

DR. BANERJEE: The steam generators, |
guess, have a lot of insulation here.

MR. BUTLER: There is certainly a greater
anount of debris that the eval uati on met hodol ogy woul d
have you take into account. There are a nunber of
uncertainties that we're having to sonehow take into

account, and | think the conbination of those two
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factors al one explains a lot of the difference in the
si ze.

MR. CARUSOC W't hout being specific, are
there any plant designs that cluster at one end of
this graph or the other?

MR BUTLER: No, no. That is one of the
things | did look at and | didn't see a particular
design variation. There seens to be sonme utility or
conmpany strainer/vendor conbination factors that tend
to cluster sizes together. | think that's a
conbi nati on of how conservative they have been.

CHAIR WALLIS: Well, this is a rational
difference. 1It's not just a conpletely aleatory
thing. So randomy, depending on the assunptions they
make, they come up with a snall screen or a big one
because there is nore Cal-Sil in sone plants and nore
fiberglass. |It's a rational thing.

MR. BUTLER: Sone of those factors | will
go through in the next couple of slides here, but
variability is -- plant design has a big inpact,
because a plant with 16 feet of NPSH nargin that's an
all RM plant is going to be a small strainer.
Wher eas, a plant that has very little margin and a | ot
of fiber has to have a nmuch | arger screen to keep the

pressure drop down.
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The conservatism in nethodology and
retai ned margi n, however you want to call that, some
pl ants decided just to address margin by installing
the largest strainer they could fit into their
contai nnment footprint or their strainer well, however
t heir design was.

So the size is not specifically tied to
what their evaluation nethodology called for. It's
just that was bi gger than what was call ed for and t hat
the additional cost by throwing on an extra nodul e
whi | e you have got a chance is not prohibitive, so go
ahead and do it.

CHAI R WALLIS: Unless it's
count er producti ve.

MR BUTLER: Unless it's
count er producti ve.

CHAIR WALLIS: And causing too much
debris.

MR. BUTLER: And | suppose --

CHAI R WALLIS: For certain LOCA

MR. BUTLER: -- you could take a nodul e
out if you needed to. So | have covered these slides.
There we go. As far as how peopl e are going forward,
t hey have already schedul ed when they are going to

install their strainers. Two units have already
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installed last year. 30 units are doing it in 2006,
33 in 2007 and one unit is doing it in the first
quarter of 2008.

When this is scheduled to occur is highly
dependent wupon how their outages fall out. Most
pl ants are on an 18 nont h outage cycle, so they either
-- you know, they usually have just one opportunity
and t he wi ndow here between now and the end of 2007 to
install it, so they are doing it there. This shows
you a little bit nore detail on the installation. Not
surprisingly, because plants have fall outages, you're
seeing a peak in the fourth quarter of 2006 and the
fourth quarter of 2007.

Beyond t he strai ner repl acenent
activities, the survey that we sent out did ask sone
guestions toget alittle bit nore i nfornmati on on what
plants are doing in other areas. There are a nunber
of activities to reduce problematic insulation
materials. | think as tinme goes on, that will occur
nore and nore. There are limtations on how quickly
these insulation materials can be renpved. Both
factors of cost and radiological concerns linmt how
qui ckly that can cone out.

Certainly, as plants change out nmajor

conmponents that might have problematic insulation
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materials, they are going to take care of those
probl ens as part of the change out, steam generator
change out, pressurizer change out. Those are going
to, you know, probably go with an insul ation type that
is |less problemtic.

There are al so a nunber of changes to
nodi fy or reduce problematic coatings and | atent
debris. Some plants are really upping their
activities to make sure that debris sources |like tags
and other things that could conme into play on a
strainer are addressed up front.

Cont ai nnent nodi fi cati ons beyond strai ner
installation that will be |ooked at are things like
debris transport, interceptors, changing the flow
pat h, noving debris preferentially to an area where it
can be isolated and not make it to the strainer. And,
of course, there are a nunber of activities that are
going on in the downstreameffects area, both physical
nodi fi cations to the fl ow streamand a nunber of areas
where the testing is being perforned.

CHAIR WALLIS: Yes. |If you had a big
enough area, you would think you woul d have sort of a
settling tank before you went to the strainer.

MR. BUTLER:. Well, that's one of the

things that | had wanted to nention several tines

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

306

t oday when peopl e are nmaki ng conpari sons bet ween what
is being tested and what will actually occur in a
pl ant .

Go through the scenario of this. There is
a period of tine where you have got a fairly qui escent
pool before you have started the strainer up where
those things are settling out. It's only 30 m nutes
or nmore in the event when you start up the
recircul ation pathway. So that is very different than
the way a ot of the tests are conducted, and | think
they are conducted in a conservative fashion to nove
alot of this material toward the strainer.

But staff has raised some good points in
terns of aggl omeration activities and naki ng sure that
the flow field is prototypic. So that's sonething
that the strainer vendors are going to have to
addr ess.

As part of that, | guess we have al ready
noted that, that all plants are going to be doing
prototypic strainer testing or the vendors are going
to be doing that taken into plant-specific
characteristics. A nunber of plants identified plans
for plant-specific testing for debris generation and
transport.

| don't have any details on that testing.
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My question was fairly general on whether or not
anything was planned, and this would include
activities that have already been conpleted. So |
don't have all the information here, but just to make
the point that a lot of activity is either underway or
i s pl anned.

The sane thing applies for coating debris
generation and transport and | amaware of a nunber of
test activities inthat area. And there are plans for
pl ant - speci fic testing of downstreameffects of debris
bypass and that is testing on particular conponents
and probably in the area of different field designs.

Sone of the activities | have nentionedis
the WOG Chemical Effects Testing activity that was
recently conpleted and the WCAP shoul d be avail abl e
shortly, strainer qualification testing that you have
heard about. There is a WOG activity that will begin
any day now to look at alternate buffers to provide
plants with an alternative to their current buffers of
TSP or somne hydroxi de.

There is a couple of different coatings
tests that are | ooki ng at reduci ng the conservati smin
t he zone of influence for qualified coatings. The SER
nodi fi ed t he eval uati on gui dance to have pl ants assune

a 10D zO for qualified coatings unless testing could
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be provided to support a lower ZO. So the intent of
this is to | ower that conservati sm

MEMBER DENNI NG  You nentioned plant --
|"m sorry, it's back under plant-specific testing.
You nentioned there on the bottom plans for plant-
specific testing for downstream effects. Are there
fuel vendor-specific tests that you' re aware of ?

MR. BUTLER: Certainly, things have been
di scussed. | don't know how far they are in that
di scussion, whether the tests are actually perfornmed.

MEMBER DENNI NG  Okay. Thanks.

MR. BUTLER. So, in sumary, a |ot of
activity going onright now Sone of the limtations,
constraints, that we're dealing with in terns of
schedul e kind of has forced a very conservative
application and resol uti on approach in certain areas,
but there are sone key areas of certainty that we're
having to deal wth, you know, through additional
testing.

And | imagine a |lot of these activities
will continue well beyond the installation of the
strainers, so that if nothing else you can recover
sorre of the margin, basically recover operating margin
so you're not --

CHAI R WALLIS: So how conservative are
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you? | nean, you wouldn't go to the extreme of saying
that we have got a little bit of Cal-Sil and we have
got a huge anount of fiber, that because we know t here
is athin bed effect, we're going to assunme that the
whole -- all the Cal-Sil arrives first with alittle
bit of fiber and covers everything with thin bed
bef ore anything el se happens?

You're not going to sort of assunme that
kind of extreme case, are you?

MR BUTLER | wouldn't.

CHAI R WALLI'S:  You wouldn't? No, but, I
nmean, | was just wondering what you nean by
conservative application of evaluation nethodol ogy,
because there are sone things you could do by being
conservative, which m ght appear to be really extrene,
but they are not uni nagi nabl e.

MR. BUTLER  The bal ance, the problemwith
this, one of the problens with this issueis tryingto
be realistic, you know, because the conbination of
conservatisnms i n each of the areas that you woul d | ook
at is so unrealistic that hardly anyone could live
with the result.

CHAIR WALLIS: So you have -- finding an
adequate | evel of conservatismis difficult.

MR, BUTLER: Yes.
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CHAI R WALLI'S: Because as soon as you give
up alittle bit of conservati sm peopl e can say, well,
you're not being conservative.

MR, BUTLER R ght.

CHAIR WALLIS: So | don't know how you
deci de sonmething like that.

MR. BUTLER  That's sonething that we have
struggled with and I knowthat the staff has struggl ed
with it, and this is a design basis analysis area
where, you know, you, you know, traditionally have to
be conservative and it's difficult to bring in risk-
i nformed aspects to that decision process.

DR. BANERJEE: Well, if you | ook at LOCA
your peak clad tenperature was what you wanted to
predict, right, as you want to predict the pressure
| oss or whatever is available for NPSH  Yet, instead
of following a sort of nethodol ogy where you devel op
a nodel to predict this and then sort of test it
agai nst experinments and so on, you have taken a purely
experimental route where it's very hard to eval uate
whet her you are being conservative or not.

You know, if you change a little bit in
the experinent, you will have a different result and
you can get very different results. So what seens to

be totally lacking is some framework to interpret
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t hese experinments as people have had in LOCA. [|f you
just tried to develop a correlation for the peak cl ad
tenperature, it wouldn't be very easy. | don't think
you could do it.

So you are trying to devel op a correl ation
or do a test which is pretty ad hoc. It will be like
doing an out reactor test or something on a smal
scale. There is no scaling studies. It's really hard
to see how this all fits into the real thing. A
little test done here with sone conditions and you're
saying this is howthis whole thing will behave in
reality. You know, | don't see that connection.
There is nothing to glue the two things together.

MR. BUTLER: This may not be an adequate
response, but | wll give it atry. The range of
phenonena and variability of conditions that you're
having to look at on this would make it, in my mnd,
al nost inpossible to cone up with a correl ation that
could address --

DR. BANERJEE: |'m not saying a
correlation. |'m saying a nethodol ogy, which you
can't have a correlation for peak clad tenperature
either. You have a LOCA code, right? Here the LOCA
code i s based on certain scientific principles and the

correlations which enter are at a very different
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level. 1It's like the settling velocity of a particle
or a fiber or whatever, things that you m ght be able
t o know sonet hi ng about .

MR. BUTLER: Well, a lot of that is just
what we did in devel opi ng the eval uati on gui dance t hat
the staff subsequently reviewed. That does provide a
| ot of guidance to plants in terns of the debris
source termthat makes it to the strainer screen. It
does not tell you how to deternine the head | oss
across that screen. That is to be determ ned through
prototypic testing.

DR. BANERJEE: But it rmay depend on
various factors |Iike which component is convected in
what way to the screens and which arrives first. You
know, the results can change a | ot depending on a | ot
of these things, and that is unfortunately the reason
why there is such uncertainty. |If you do an
experiment in Los Alanps, then you do it in Battelle,
you get two conpl etely different answers and t hose are
ostensibly the sane tests.

MR. BUTLER: You will get a different
answer probably.

DR. BANERJEE: And by a factor of 10.

MR. BUTLER: |If you do it 10 tinmes, you

will get 10 different answers.
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DR BANERJEE: Well --

MR. BUTLER: That's the part of the --

CHAI R WALLIS: And, of course, when you
get a big spread in results, how nmany do you need
bef ore you can eval uate an uncertainty? You certainly
can't get much of an uncertainty fromtwo tests which
are trying to duplicate each other and dunped. It
doesn't give you much handle on the uncertainty. It
just tells you there is a difficulty duplicating the
test. It doesn't tell you that if you did another 10
you woul dn't get a nuch bigger range.

MR BUTLER: Well, | nean, there has been
enough - -

CHAIR WALLIS: So we |look at all these.

MR. BUTLER -- head loss testing to tel
you the direction certain things go that --

CHAI R WALLIS: Certain anomalies.

MR. BUTLER: More finely chewed debris,
whet her you use a garbage disposal versus sonething
else to chop it up, is going to give you higher head
| oss than, you know, | ess finely chewed debris. Which
isright, I don't know, but you certainly know howto
get higher head loss for your tests or |ower head
loss. That is known. So that's it.

CHAI R WALLI S: Is it, because in sone of
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these tests in Lab A and Lab B, Lab B's results are

bi gger than Lab A's and sonetinmes it's the other way

around. So | don't think we know that well what it is

that makes the difference. W're finding out.

MEMBER DENNI NG  Since that's a difficult
guestion to answer, let me ask you another difficult
guestion. No, this may not be so difficult. NRR
talked a little bit about sone alternative water
supplies, that type of thing, that one coul d consider
as potential to account for uncertainties.

|s there anything that the industry is
doing with regards to that? That is in case things
don't work in accounting for uncertainties, are they
considering things with alternative water supplies and
specifically devel oping CMx that would be directed
towards the inplenentation of those things. Do you
under stand what |'m sayi ng?

MR. BUTLER: That was part of the set of
conpensatory actions that | nentioned that the WG
| ooked at and that plants have inplenented. How far
they can go with that, there are a nunber of plant-
specific factors that have to be brought into account.
There are limtations on how nuch water you can put
into the containment without com ng into other factors

i ke equi pment operability.
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VEMBER DENNI NG Yes.

MR BUTLER: And even structural concerns
with the containnent.

MEMBER DENNI NG So are you sayi ng that
the plants already have CMzs that are rel evant and
that there isn't anything else that will be done for
the future or, | nmean, we're |earning about sone of
the difficulties of the overall problemfor the | ong-
term perhaps not just for interimthings. And I'm
j ust wondering whether there was nore that m ght be
provided in the long-termto handle the "well, what
if" cases in case the things that we think are going
to work don't really work.

MR. BUTLER: Al | can say is it's an area
that has been | ooked at by plants. Like just about
everyt hing el se, you coul d al ways do nore i n any area.
| mean, making nodifications so that you don't have a
limtation on the flood | evel, so that you can fl ood-
up to cover the top of the core.

MEMBER DENNING Yes. | don't nean to
inply that's a good thing to do.

MR, BUTLER R ght.

MEMBER DENNI NG Because | don't know the
answer, but it's obviously the kind of thing that one

could potentially do.

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

316
MR. BUTLER. One could potentially | ook at

a whol e range of actions, yes.

MEMBER DENNI NG But as far as you know,
i ndustry doesn't really have plans right now to do
nore in that area, that they are oriented towards
t his?

MR. BUTLER: At present the attention is
focused on the nodi fications necessary within a design
basi s space to keep the recircul ation path open.

MR DINGER: This is Mo Dingler. Let ne
answer that. Sonme of the changes that the WOG did
plans for inplenmenting those as interimand as
permanent, so they may keep sone of those like -- |
will just use an exanpl e.

Refilling the RAST tank. That nay becone
a permanent EOP or ERG They are still 1ooking at
that and what they are -- sonme of them it nmay go away
because you' re putting in bigger sunp screens in that.
So each individual plant will |ook at what they
i npl enent ed and see whi ch one they want to naintain as
nor e permanent or permanent and others that are not.

MEMBER DENNI NG  Thanks

MR BUTLER |'m done.

CHAIR WALLIS: That's it? GCkay. Thank

you. You have gained us a bit of time. Can we now
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proceed with the WOG presentation?

PARTI Cl PANT: Yes, it's in the upper right
hand corner on the nachine.

MR. DINGER:  Upper right hand corner?

PARTI Cl PANT: Hit escape.

PARTI Cl PANT: No, escape.

PARTI Cl PANT: Just minimze your wi ndow so
you can see the desktop.

MR. DINGLER  Ckay.

PARTI Cl PANT: |Is that yours?

MR. DINGLER. That's mine right there.

PARTI Cl PANT:  F5.

MR. DING.ER: Thank you. |'m slow on
conputers. | get told every tinme | test a conputer,
| get in trouble. [1'lIl go ahead and start. \Wat I

want to do is give an overview of what the
West i nghouse Omers Group has done in GSI-191.

CHAIR WALLIS: Before you get started,
could you tell us the size of the holes in the bottom
of the fuel?

MR. DINGLER: The size of the holes in the
bottomof the fuel is either the same size or greater
than the openings in the sunp screen on that for a
majority or for all plants that I know of. W had to

evaluate that as an Information Notice in '97/'98,
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sone tine frane that it came out and we evaluated it.

And, also, there is bypass flow for a
majority of the plants, alternate flow paths. |If
t hose P grids get bl ocked, sone of the three | oop down
flow plants will do a little nore evaluation. They
have very little bypass fl owor alternate bypass fl ow.
So thereis alternate flowpaths for a ngjority of the
pl ant s.

CHAIR WALLIS: So sone of these openings
woul d appear then to be bigger than sone of the
passageways through the spacers?

MR DINGLER That is correct.

CHAIR WALLIS: So we m ght assune then
that some of the material mght breach into the
spaces. | thought that these grids were put there to
prevent netallic material goinginandrattling around
in the spacers to cause fretting, but apparently it
woul dn't catch everything.

MR. DINGLER:. There is an ongoing battle
bet ween nornmal operations and fuel |eakers that --

CHAIR WALLIS: Right.

MR DINGLER -- the Conmi ssioners are
wanting us, as an industry, to mnimze or elimnate
agai nst the long-term LOCA efforts that's going on.

So we're runni ng a conflict between which one is going
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to cone out and how we're going to settle it. 1 do
know a |l ot of plants, as G aham Wallis asked, was --
has | ooked at bypass fl ow and deci ded t he openi ngs of
the sunp screen, reducing the anount of fines by
debris interceptors, as John put in sone nodifications
to reduce the transport of that to mnimze that
concer n.

CHAI R WALLIS: Okay. Maybe you should go
back now to your presentation.

MR. DINGER: To ny presentation. Wat |
want to do is give you an opportunity or what the WG
has been doing. |'m M Dingler or Maurice D ngler
| work with Wolf Creek and I am al so Chairnman of the
Syst ens and Equi pnent Subcommittee that i s responsible
for this issue.

Wat | want to do is go over the
activities. W have been involved actively since
1999. Sone of us have been involved since '97. W
now represent all PWRs. As of the 1 ° of the year
the B&Wfl eet joined the Omers G oup, so we have all
PWRs within the Omers Goup at this point. There is
some di scussi on of whet her we have to change t he namne
now. That is another issue, but that is ongoing.

W have done 10 nmjor projects or are

pl anned. W have five conpleted and five ongoing. W
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have got over 20 man-years of effort so far and this
doesn't include what the B&W OG has done prior to
2006.

What | want to do is give you an overvi ew
of the conpleted projects and al so the current
projects. This is at a very high level on that. W
started out working on Generic Letter 97-04 and future
and involved the industry. W are participating in
the PIRT panels that was going on both for debris
transport for dries and ice condensers and al so
cont ai nment coatings research back in the early days
on that. W also provided the sunmary of at-power
radi ati on dose surveys.

A lot of discussion going on about the
Bul l etin and the potential ERGs and EPGs went on t hat
t he WOG devel oped, approximtely, 10 to 12 different
scenari os, both pros and cons. Plants inplenented it.
W issued three volunmes. One was the Westinghouse
Emer gency Response Cuidelines and one was the CE
Emer gency Cuidelines. These were focused on changi ng
our energency procedures.

W did | ook at the SAMs and SAM says if
you | ose sonething, put water in and we | ooked at
t hose and t hose were adequate of getting as nuch water

into maintain core cooling. So we did |ook at that,
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but these are nost of our EOPs and stuff |ike that.

Then the other ones, as John said, John
Butl er says, that we provided input to the two NEI
docunents, Condition Assessnment, NEI 02-01, also, the
Pl ant Sunp Perfornmance Eval uation, NEI 04-07. Now,
some of the conpleted -- and al so the conpleted one is
we did for the industry what was inportant to put in
the PRA, a generic tenplate for nodeling sunp
bl ockage, what was the paraneters to consider in
bl ockage and stuff like that.

Some of the probabilities we're still
| ooki ng at, addi ng and tweaki ng t hose val ues. Part of
t he project was not to put probabilities on this, but
just give them what's inportant to consider in the
nodel s.

Some of the current projects we got going
on is the chemcal and corrosion products with the
| CET testing. W participated with EPRI and the NRC
i n devel opi ng the test plan, conmenting onthe results
and stuff like that to develop the | CET Test Program
t hat was di scussed today. Al so, we gave sone inputs
for a followon project and | will get to that in a
m nut e.

We | ooked at the downstream effects on

t hat and devel oped t he net hodol ogy t hat was di scussed

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

322

earlier on today. W have sone comments to resolve
with the NRC ongoing on that and that's for fuel

bl ockage and that. Sone of the discussion on that is
to | ook at sunp screens, sone plants decided a sunp
screen size and then working around that for
downstream O hers has made an integral process of
you have this opening, this size of sunp screen, what
is the downstream effects. So it's an integral
process of going on and worki ng through those things.

W al so just conpleted -- as of |ast week,
we issued the docunment. It was the methodol ogy of
post - acci dent chem cal effects on that. Wat we al so
did as part of that is what we call bench testing or
small scale. W |ooked at devel oping a debris
particul ate generator that woul d generate the m x for
t he plant based upon their parameters, how nuch zinc
t hey have, how rmuch al um numthey have, how nuch Cal -
Sil they have or cal ciumavail abl e to devel op a pl ant -
speci fic issue.

W al so validated that against the |CET
test and some of our projections the sane as did the
filtration and the settling rate of that particul ate
we produced in potable water, everybody says tap, |'m
acivil engineer, soit's potable water to ne. Go in

and say did it settle at the sane tinme as the -- is
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the filtration rate the same through afilter? W did
this and verification on that to nmake sure it was
t here.

CHAIR WALLIS: Now, this path-specific
precipitant m x, presumably coul d depend on where the
pi pe break occurs.

MR. DINGLER  That's correct.

CHAIR WALLIS: It's not as if it's
something that's unique to a plant. And if the break
occurs near a place where there is a lot of Cal-Sil,
you get Cal-Sil. There could be a break which occurs
somewher e el se and you don't happen to have Cal -Sil in
that vicinity.

MR- DINGLER  That's correct.

CHAIR WALLIS: So there are quite a few
different m xes you can get in the sanme plant.

MR, DINGLER. Now, I'll speak for, let's
say, the six plants that have Cal-Sil. | think four
plants have Cal-Sil outside the bioshields. So we
have very little transport toit. A couple of plants
have t hem approxi mately, 99, 98 percent all over, so
you've got a lot of stuff. So each one, you' ve got to
add in saying the generation is where is your break?
| s your break considered?

I n ot her words, do you have to consider a
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secondary break outside the bioshield? Then that Cal-
Sil may conme in to effect. Oher plants have safety
grade fan coolers. They won't necessarily have to
consi der a secondary break outside the bioshield. So
t hose have to be factored in when you generate that.

Al so, how nuch pH you have when your pH
becomes avail able. W tal ked about mission tinmes. |If
you run sodium hydroxide through the RHR heat
exchanger, it cools it down, so you have secondary
precipitate being formed, that's what we got to | ook
at. So all that is factored into the generator and
stuff like that.

MEMBER DENNI NG Have you | ooked at the
vendor, the filter vendor plans for doing t hese tests?
And is it practical to add in chem stry into those
tests? And would you use this kind of guidelines to
say well, this is the chem stry that you ought to be
perform ng those tests under?

MR DINGLER: W did a set of verification
against potable water against the |ICET test
particul ates, so the solubility and the filtration
were pretty nuch the same. | don't have the exact
detail in nmy head right now, but that's so we could
test with potable water. There is sone discussion

ongoing with the NRC on that right now.
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MEMBER DENNI NG  So you're saying that the

chem stry effects are not significant under those
conditions that you just tal ked about where you could
repl ace the chemstry with potable water?

MR. DINGLER: Well, the testing is potable

water, do the flune test and stuff like that. You
will find that the buffer, |I've got one goi ng on over
buffering. |t depends on the buffering of you' ve got

al umi num hydroxides forned if you have sodium
hydroxi de plants. You have cal ci um phosphate bei ng
formed. You have TSP. Based upon what we're seeing
in the generation of those flocs, both of themare
treatment of water. They treat water, potable water
to clarify water, also that goes to those then,
properti es.

We |ooked at the filtration and the
settlement duration both in the high-pH | ow pH
agai nst what we generated in tap water or potable
water. We found out that they were pretty well
simlar in properties. Does that answer your
guestion, Richard? |'mnot sure.

MEMBER DENNI NG Yes, it just surprises ne
based upon what | have seen so far in chem stry tests
that it would not have a significant effect.

MR. DINGLER. W see it has significant

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

326

effects of generation, but not necessarily in the
filtration and the settling rates.

DR. BANERJEE: But you see significant
effects in head | oss, too?

MR DINGER W're not --

DR. BANERJEE: You haven't done anyt hi ng?

MR. DINGLER W haven't done head | oss.

MEMBER DENNING Oh, |'m sorry.

DR. BANERJEE: Yes.

MR DINGLER We have not done head | oss.

VEMBER DENNI NG That's what |
i nterpreted.

MR DINGER  Sorry.

MEMBER DENNI NG Was that you were saying
it didn't affect the head | oss.

MR DINGLER Yes, it affects head | oss.
| mean, in other words --

MEMBER DENNING.  If it affects head | oss,
does that then nmean that when these tests are done by
the vendors that they are going to have to include
chem stry, realistic chemstry in those "head |oss
tests?"

MR. DINGLER: Well, what I'msaying is it
affects the head loss. It affects the head | oss by an

anount of how much is getting to your sunp screen.
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the filterability of these

particul ates, we're seeing that we validated agai nst

what was in the

i ntegrated pH

| CET test

whi ch was pH upper --

i ntegrated sonme tenperatures in that,

that we saw that the filtration or the filterability

were pretty much the sane,

wat er we used.
MEMBER SHACK

generate

al umi num hydroxi des, for

no matter what Kkind of
You're saying that if you

exanpl e, in

something that is tap water rather than for 2800 boric

acid, then you're still
like I CET 1.
MR. DI NGLER
you. Appreciate that.
MEMBER SHACK

cal ci um phosphat e,

MR. DI NGLER
MEMBER SHACK
MR. DI NGLER

getting sonething that |ooks

That's correct, sir. Thank

Then the same with the

it's cal ci um phosphat e.

That's correct.
Thanks.

Any ot her di scussion? Sone

of the current ongoi ng projects we have got right now
is sonme of the plants are about 10 units is | ooki ng at
qualification of |ead blankets for shielding. The

title is a little msleading. If we |eave |ead

bl ankets in for shielding and work at power, does that

becone a debris source?

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

(202) 234-4433 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

328

So we're | ooking at taking 500 degree F
qualified blankets and Iless than 400 degree
tenperature blankets preventing a jet inpingenent
test, a soak test and a limted debris characteristics
eval uation, so plants understand if that becones a
debris source or not and they can leave it in at
power .

Al ternate buffer as you heard that we got
sodi umhydr oxi de, TSP and Borax or sodi umt et raborate.
| renmenber, you know, Reagan and his Borax team but
on that we saw t hat the Borax shows, let's say, about
hal f the amount of precipitants being formed in TSP
and sodi umhydr oxi de, approximately, | think oneis 49
and one is 63 percent. So there is other agents out
there that we can provi de the sanme buffering agent for
PA- SEE and i odi ne catchers. The potential out there
shows | ess debris chem cal reactions going on. So
we're | ooking at those as we speak right now.

In summary, WOG considers this a high
priority. W have been coordinating this to support
licensing and NEI and the NRC in resolution of the
GSl-191. As you can tell, we've got about over 20
man-years on it already. Some of us have been
i nvolved since '97. WG actually since '99. And we

wi || be continuing and | ooki ng at ways to hel p resol ve
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this solution as we go forward.

"1l open up for questions.

DR. BANERJEE: | guess the question
Richard was asking about doing tests in these
facilities on head | oss using appropriate chem stry,
are you planning any tests |like that?

MR. DINGLER: The Omers G oup is not,
because right now there is -- say there's five
different vendors and each one of those vendors have
slightly different sunp screen configurations and
stuff like that.

DR. BANERJEE: So they will do the tests?

MR. DINGLER: W have asked and they wl|
be providing those tests for the individual |icensees.

DR. BANERJEE: (kay.

MR. DINGLER Since there is so nany
different varieties, as Ral ph Architzel said, thereis
one plant that did their own design. The rest of them
are looking at the five vendors. And each one is
slightly different. Sone -- one vendor nay provide
one plant a square one. One nmight do a round one and
one stacked/raised and one is all over the place.

DR BANERJEE: But these tests are done in
different flumes with different types of upstream

conditions and adding debris. |Is there sone

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

330

standardi zati on of this going on?

MR. DINGLER  That --

DR. BANERJEE: Do you leave it up to the
vendors to do whatever they feel like?

MR. DINGER: | think our position is the
i ndustry and the NRC was that we need to do testing
that represents our plants and flow vel ocities, what
do they call it, bulk velocities, getting to the sunp
or approach velocities right near the sunps, whether
you have a screen that's in the sunp pit itself or
screens that's on the floor, scaling and that, that's
ongoi ng discussions wth each individual vendor,
i censees and the NRC.

DR. BANERJEE: So you're out of it?

MR. DINGLER. The Omers G oup is out of
it, yes.

DR. BANERJEE: All right.

MR DINGLER |I'mnot out of it, because
|"ve got a plant, too.

DR. BANERJEE: Yes. But the Omers G oup
is out of it?

MR. DINGLER. The Omers G oup is out of

MEMBER DENNI NG  But you do feel that they

woul d have to then add precipitants to represent the
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preci pitants that one woul d expect?

MR. DINGLER That's correct.

MEMBER DENNING |Is that what you're
sayi ng?

MR DINGLER Umhum You've heard sone
tal k about vertical head | oss |oops and that, get a
bunmp up, that's very good if you, in ny opinion, this
is ny opinion only, have uniformdistribution across
there, that will probably give you a good figure. |If
you don't have uniformdistribution, that bunp up may
not be correctly used. | think there was sone
di scussion on that and you saw sonme of the slides on
t hat .

So that' s what nakes t hese conpl ex screens
a little nore conplicated is you may not or have
uni form di stribution across the screens.

CHAI R WALLIS:  Now, all these nunbers are
PA- SEE- sonet hi ng or anot her.

MR. DINGLER. That's ny nonenclature to
keep track of it for accounting purposes.

CHAIR WALLIS: Is that the nane of the
pr ogr anf?

MR DINGLER Yes, that's the nane of the
program

CHAI R WALLI S; It's not the title of a --
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it's not the name of a report that goes with the
pr ogr anf?

MR DINGLER  No, sir.

CHAIR WALLIS: It is not? It's not.

MR. DINGLER: Well, there is atitle plus
a PA-SEE-183, that's the nunber that goes into the
programto track the costs and stuff |ike that.

CHAIR WALLIS: Well, | nmean, so there is
a prograntf?

MR. DINGLER. That is the program yes.

CHAIR WALLIS: Okay. The thing I'm
westling with is vyou' ve described a |ot of
interesting activities. | have no way of telling
whet her the product of these activities is useful or
what ever until | see sonething. | don't want to be
i nvol ved as being the revi ewer of your activities, but
sonmebody has to find out if all this product is
actually turning out to solve the problem

MR. DINGLER As we tal ked, in other
wor ds, the NEI docunments, NEI 04-07, was i ssued for an
SE and we received that. W are subnmitting the
downst ream ones for an SE and we will be presenting
t he chem cal bench testing for information.

CHAIRWALLIS: So the useful products wll

be subjected to a safety evaluation by the NRC?
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MR. DINGLER: The downstream one will be

an SE and then the other one is nore of a data report
and stuff like that, so that's for information. Al
the other docunents that's listed if a plant uses
them it's open for audit reviews when they do the

pl ant -specific. Like the |ead blankets, 10 units for
participating on that, so that will be available for
them the 10 plants.

CHAI R WALLI S:  What we have heard fromthe
staff this norning was that they had a | ot of RAl's and
so on fromthe work which i ndustry was doing. W have
heard from you that you are doing a lot of good
activities, and presunably they will have questions
about those.

MR. DI NGER  Sure.

CHAIR WALLIS: | just don't know how we
eval uate whet her or not these activities are solving
the problem since | haven't really seen the kind of
thing that | could apply criteriato to eval uate them

PARTI Cl PANT: We have another neeting in
June to tal k about technical stuff then.

DR. BANERJEE: It depends on what the
guestion is. Are we supposed to, | nean, take an
overview of this and factor in these activities and

try to say yes, it's going in the right direction or
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we shoul d maybe think of something el se or sonething

else? So in that case, we need to have sone nore

information. |Is the SE enough? 1Is that what you're
aski ng?

CHAIR WVALLIS: I'mjust wondering what is
our role?

DR BANERJEE: Cur role?

CHAI R WALLIS: And | --

DR BANERJEE: To see where all these
pieces fit, | guess, and where it's going.

CHAIR WALLIS: Wwell, yes, | see a
situation having been described here, which is nore
like a story, but that's not the basis for a techni cal
eval uation by ne. | would have to | ook at sone data
or sonething, sone kind of nodel or sone predictive
net hod or sone tool to be used with sophistication and
all that kind of stuff and I haven't seen any of that.
So I'mnot quite sure how |I can contribute to this
except to say that there seened to be an awful | ot of
aspects to this story. And whenever | see a slide
fromthe staff, it seens to indicate there are a | ot

of questions yet to be answered.

MEMBER DENNI NG  Well, let ne -- you know,
there is a nodel, | think, that they are proposing.
Let me say what | think it is and, please, you can
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help ne. The nodel goes like this. First of all, you
| ook at the zone of influence and you detern ne how
much debris is generated there. Okay. And there is
some nore work that may be done on that.

Then you take that and you flowit down by
-- and there was sone experinental work, but nostly
it's a lot of expert judgnent on how it transports
down to the sunp region. But so anyway, we have got
a very crude nodel and definitely the staff thinks
that's very conservative, you know It's alittle
hard to say, but it's not a very theoretical nodel.

It's very -- you know, and then you' ve got
the CFD analysis for the pool as far as carrying the
stuff in the near region. And then | think the old
nodel was then you used the correlations to tell you
what the head |oss was going to be, but now, the
approach is you figure how nmuch gets to the near
region and then you do these vendor-specific
experiments and it takes into account how nuch fal
out you have in the near region and how much goes on
to some sinulated screen and you get the head | oss.

Now, maybe t here are a nunber of different
tests you do, because they are recognizing well, it
m ght make sone difference for sonme things. But

that's the kind of -- so there's this -- at the very
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will need to all these chem
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piece that's put in that

think that that's the

think industry is taking.

That's correct.
And it also factors in or

cal processes that will go

on as it goes to the screens.

VEMBER DENNI NG

that wel |,

But what |I'mhearing is

maybe what you do is you have to say okay,

| can estimte how nuch precipitant there is going to

be and then when | put in

anmount of stuff that

experi ment,

precipitant material, so that
however - -

CHAIR WALLI S:
somet hi ng.

MEMBER DENNI NG

CHAIR WALLI S:
typi cal of what's actually

MEMBER DENNI NG

Now, that's kind of -- |
now bei ng descri bed.

DR. BANERJEE:
the chem

to that besides

see the gross nodel

ny -- when | dunp in ny

|"m going to dunp in in that

you al so dunp in an appropri ate anmount of

it affects then

Wl |, nore chemicals or
What ' s that?
Sonmet hing that's nore
there in the path.
Yes, chem stry wi se.
that's
Then there i s another piece

stry, which is how nuch
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passes through that screen and where does that go?
MEMBER DENNI NG  Yes. And we haven't seen

what | would say is a nodel for that, although, you

know, as to how you do that piece of the analysis.
CHAIR WALLIS: W are going to hear

tonmorrow fromresults of tests --

MEMBER DENNI NG  Well, | guess --

CHAIR WALLIS: -- that were done in New
Mexi co.

MEMBER DENNI NG  Well, | think that the
staff understands how you do sone pieces of it, like

when you've got little bits of debris that are going
i nto punps and stuff |ike that and t he i npi ngenent and
whet her the material is hard enough not to erode. The
big thing that | see in that piece of it is how much
gets collected in various areas that could lead to
| oss of coolability of the core. That still seens to
ne to be a --

DR. BANERJEE: So cooling.

MEMBER DENNI NG Yes.

DR. BANERJEE: Loss of coolability and
| oss of --

MEMBER DENNI NG Yes.

DR. BANERJEE: | guess the issue though is

that in each of these very, let's say, steps we
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haven't heard what are the key dom nant phenonena. To
nme it's not apparent what is inportant and what is
not. | don't know to begin with what you should be
trying to study. W know chemical is inportant. W
know fiber is inmportant. W know particul ates are
inmportant. There isn't -- I'"'mused to seeing a PIRT
or sonething and then fromthat a scaling analysis.

| mean, if you gointo the |l oss of cool ant
anal ysi s business, that's how they do things. There
i s nothing equival ent to that being done here. There
seens to be no systematic approach of that nature
where people are trying to take each step in this
process, wite down what is the inportant things and
then how to scale them properly, whether the
experiment is applicable or not to the nodel you are
devel opi ng.

There's this whol e scaling applicability,
all this stuff, none of this is done. Sort of an ad
hoc mash.

CHAIR WALLIS: 1'mthinking we may say
t hank you very much, unl ess you have sonething el se to
tell us at this tine.

MR DINGLER | don't, no.

CHAI R WALLIS: Do any of your coll eagues

fromthe WOG want to tell us anything nore?
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MR. Dl NGLER: | don't think so. | think

I|"'mthe only one here right now.

CHAIR WALLIS: They don't want to be
subj ect to questions either.

MR. DINGLER: That's right. They don't
want the Chicago Massacre on Val entines Day.

CHAIR WALLIS: | think we should like to
finish up today with -- what's this, this is the
hi ghl i ght of the whole day, this is the coatings.

MR. YODER:. W' ve got sone coatings.

CHAIR WALLIS: This is the autocl ave
busi ness.

MR. YODER  Not necessarily. Wat |I'm
going to do is kind of lay out for you what testing is
ongoi ng and t hen sone of the chall enges we see. (kay.
W're ready to proceed?

CHAI R WALLIS: Yes, please.

MR. YODER:. M nanme is Matt Yoder and, as
| said, we're going to go through sone of the coatings
i ssues of GSI-191.

The primary issue here, and | think you
have heard fromseveral of the speakers today, is that
the staff has taken a conservative position for the
zone of influence for coatings, for the debris

generation and the transport of coatings and that is
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unqual i fied coatings and qualified coatings that have
been degraded or that are wthin that zone of
i nfl uence.

Now, the staff's guidance al so says that
if plants would | i ke to take exception to any of these
conservatisns, they can performtesting and try to
justify a different position.

CHAIR WALLIS: So the zone of influence
was made conservative by nmaking it bigger than you
thought it was in terns of its dianeter?

MR. YODER That's correct.

CHAIR WALLIS: It wasn't in terns of its
direction or anything. |It's still assuned to be a
sphere.

MR. YODER That's correct.

MEMBER KRESS: Yes, but wasn't that sphere

devel oped by taking a jet and going out to the point
where it no | onger does danage and --

CHAIR WALLIS: And nmeking it the sane
volune, but it's not clear that a jet which is ained
in a direction where the coatings happen to be or
whether -- you know, is going to be nore or |ess
conservative than having a sphere which lets, you
know, the same volune be affected, but only in the

sphere.
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MR YODER Well, the zO, the 10D zZzO is

| oosel y based on what was used for the BWRs, which was
t he conical type of jet.

CHAI R WALLIS: These are conical, yes.

MR. YODER: And that was a 10D jet out to
that conical region, so this is really nuch nore
conservative to that because this is a sphere of that
radi us.

CHAI R WALLIS: But it has the sanme vol une,
so it doesn't go out so far but --

MR. YODER: No, this is actually a greater
volume than that.

CHAI R WALLIS: Okay.

MR YODER  Yes.

MEMBER KRESS: And it just takes the
di aneter out to the -- or the radius out to the point
of dammage.

MR YODER  Correct. \Wereas, before it
was a cone, 10D, and then a cone out to that point.

CHAIR WALLIS: Right.

MR. YODER: Now, you're talking about a
sphere.

CHAIR WALLIS: But | thought it was a
sphere of the sane volune as the cone.

MR YODER: That's --

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

342
CHAIR WALLIS: It actually doesn't go so

far?

MR YODER In the ANSI Jet Model, that is
how it is done.

CHAI R WALLI'S:  You know how good the ANSI
Jet Model is?

MEMBER DENNI NG  That's what the ANSI Jet
Model does, but you do it the way Tom explained it
where you go out and then you take that whol e sphere?

MR. YODER  Correct.

DR. BANERJEE: It's typically 10 or 12
di ameters? What is that, the break dianmeters?

MR. YODER: For coatings?

DR. BANERJEE: Yes.

MR YODER \What we have laid forth in the
gui dance is 10 pipe di aneters.

DR. BANERJEE: Right.

MR YODER Now, | will talk about sone of
the testing that's going on now.

DR. BANERJEE: 10 break dianmeters, right?

MR. YODER Right, the dianeter of the
pi pe, the break pipe.

DR. BANERJEE: Yes.

MR YODER | will talk alittle bit about

some of the testing that is ongoing to try to reduce
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t hat .

CHAIR WALLIS: This is all kinds of
coati ngs now?

MR. YODER  Correct.

CHAIR WALLIS: Because of uncertainty
about qualified coatings?

MR. YODER Wl --

DR. BANERJEE: Unqualified coatings.

CHAIRWALLIS: Qualified coatings, if they
are wel |l -prepared and they are new, seemto be very
resistant to jets.

MR YODER That's correct. Wthin the
ZO it would be any kind of coatings, qualified or
unqual i fied. And then outside of that zone of
i nfluence, you woul d be tal ki ng about the unqualified
coatings or the <coatings that were originally
gualified that have sonmehow becone degraded through
what ever danmage mechani sm over tine. OCkay?

DR. BANERJEE: Let ne ask one question on
this, too. There is an effect, obviously, of nonmentum
or other things, you know, mass transfer due to the
jet hitting certain regions. So within this 10
di aneters, the velocity of the jet is taken into
account and outside it's not or in --

MR YODER: For --
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DR. BANERJEE: Let's say testing an

unqual i fi ed coating.

MR YODER  Sure.

DR. BANERJEE: Wen you do it in an
aut ocl ave, you have steam or whatever coning out.

MR. YODER: There would be no jet
i mpingenent in that kind of testing. It would be
subj ect to spray |i ke you woul d see in the bul k of the
cont ai nment, not necessarily that jet that you would
get from a pipe break

DR. BANERJEE: Ckay. That's good,
clarified.

CHAI R WALLI'S: Now, when you do tests on
these things, you just direct a jet at them or
sonmething for --

MR YODER  For zone of influence
testing --

CHAIR WALLIS: If you're actually in the
containment, a jet goes out and hits the contai nment
and spreads along the wall in sone ways and it's not
gquite the same thing as just putting a coating in a
j et.

MR. YODER That's correct.

CHAI R WALLIS: kay.

MR YODER: So | think the reason that a

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

345

sphere is used is because if you were to have sone
pi pe or a colum or sonething directly in front of a
jet, you would then get spray out to the sides and in
all directions. So by taking a spherical area, you
ki nd of enconpass all that.

CHAIR WALLIS: Right, that's the idea.

DR. BANERJEE: It would pretty well be
steam right? 1It's not going to be --

MR YODER: It's going to be a two phased

jet. 1t's going to be steamand then --

DR. BANERJEE: By the tinme -- it wll
evapor at e.

MR. YODER: Right.

DR. BANERJEE: Right?

MR YODER It will be --

MR. ARCHI TZEL: Super - heat ed.

MR. YODER: -- super-heated steam so it
will expand as it cones fromthe pipe.

DR. BANERJEE: Right.

MR. ARCHI TZEL: Mbstly, [iquid.

MR. YODER. Go ahead, Ral ph.

MR. ARCHI TZEL: Well, just to comment, |
think it's definitely two phased. It's nostly |iquid.

DR. BANERJEE: Ch, is it? Well, it's

stated --
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MR. ARCHI TZEL: There's a little bit of

steam in there, but it's comng out of the RCS so

fast.

CHAIR VALLIS: It's nostly liquid, nostly
['iquid.

MR. ARCHI TZEL: Mbstly 1iquid.

DR BANERJEE: | see. | didn't realize
that. Okay. Well, so there is an erosion effect as
wel | .

PARTI Cl PANT:  Yes.

CHAI R WALLI'S:  You wouldn't want to be a
coating in that jet.

DR BANERJEE: No. | wouldn't want to be
anywhere near that jet.

MR. YODER  Typically, what you see, |
will address this slide in a second, but since we're
talking about it, what you see in this kind of
testing, when you do see failures within that zone of
influence, within that jet, it is erosion type
failure. I1t's not comng off in big chips or sheets.
So that's also laid out in the staff's gui dance, that
for that volume, that ZO, you assunme that those
coatings are failing as 10 nmicron particul ate and t hen
they are going to transport.

CHAI R WALLIS: Now, they are only being

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

347

bonbarded by a two phase jet. They are not being
bonbar ded by pieces of reflective nmetal insulation?

MR, YODER:  No.

CHAIR WALLIS: Because there's |ots of
debris flying around in there for awhile.

MR. YODER. Well, you're tal king about an
area in the imediate vicinity of a pipe break, so at
this point you're generating all of that kind of RM
and all that kind of debris and you're not necessarily
inpinging it onto that surface.

CHAI R WALLI'S: But you are inpinging sone
of it on the surface.

MR. YODER: | would inmagine that --

CHAI R WALLIS: | nean, sone of it.

MR. YODER: You m ght entrain some of the
surroundi ng materi al s.

MEMBER SHACK: Blow it into 10 m cron
particles, | mean.

MEMBER KRESS: Yes, you have al ready got

CHAIR WALLIS: But this is all the sane.

MEMBER KRESS: You have got to cut it up
pretty little.

CHAI R WALLI'S: Sone of it is not so small.

MR. YODER  So testing that what we're
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aware of to date, as you heard earlier, two groups
have done sone ZO testing. W don't have the fornal
data yet, but | can tell you that we received
presentations recently and vyou're talking about
reduci ng that conservative 10D ZO down to sonething
like four or five pipe dianmeters for npst coatings.

For the inorganic zinc coatings, they are
nore porous in nature, so they tend to erode at | ower
pressures. So for those kind of coatings, you're
tal ki ng about sonething nore al ong the order of seven
or eight pipe diameters. So you actually end up with
a ZO for epoxy type coatings and then a ZO for the
i norgani c zinc.

DR. BANERJEE: So the two industry groups,
they are with qualified and unqualified coatings?

MR, YODER:  No.

DR. BANERJEE: O they are only with
unqual i fi ed?

MR. YODER: Qualified coatings, testing
gqualified coatings, because you assunme that
unqual i fied coatings are going to fail regardl ess of
where they are in the contai nment.

DR. BANERJEE: But then you're testing the
unqual i fi ed.

MR. YODER: Yes. Wll, that's the next
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bull et here, is thereis also -- obviously to say that
100 percent of the unqualified coatings fails is as
conservative as you can get, right? So there is also
testing going on, being done by EPRI, where they have
subj ected sone actual plant sanples of unqualified
coatings to a DBA type autoclave test where they are
subjected to elevated tenperatures and spray for a
period of time. And the idea was to quantify how nuch
actually fails.

DR BANERJEE: So this is outside the zO?

MR- YODER Correct. That would be
coatings outside of the ZO, wunqualified coatings
outside of the zO.

DR. BANERJEE: So are there unqualified
coatings potentially within the ZzO, too?

MR. YODER  Yes, and those would have to
be considered in that debris term

DR BANERJEE: 100 percent?

MR. YODER  Correct.

DR. BANERJEE: All right.

CHAIR WALLIS: Well, | saw a table of
results. |I'mnot sure whether this is proprietary or
not, but it had sort of tables or entries of epoxy and
zinc and so on.

MR YODER: Yes.
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DR BANERJEE: Al kyds.

CHAIR WALLIS: And sonetines al kyds,
someti mes 95 percent of it was torn off and sonetines
1 percent from what |ooked |ike alnbst the sane
experiment. | just wondered if this is gathered in
the quality of the coatings or something. | don't
gquite know how to take it when | have got very
di fferent nunbers --

MR YODER Wthin --

CHAIR WALLIS: -- in what |ooked I|ike
simlar --

MR YODER -- this group that we're
referring to as unqualified coatings, you have got --

CHAIR WALLIS: It |ooked like simlar
experi ments.

MR. YODER: -- a wi de range of coatings.

CHAI R WALLIS: A very w de range.

MR. YODER Right. These are anything
that haven't been through the rigor of the actua
testing, so they could be anything that came in on a
pi ece of equi pnent or sonmething that was put in as a
repair in a plant without having the proper |evel of
QA. So there is a wide range of these coatings and
you woul d expect to see, you know, sonme of themwill

perform rmuch better than others.
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DR. BANERJEE: And these were -- |

remenber with pieces that industry sent or sonething,
there were 16 pieces that were stuck in autocl aves.

MR. YODER. That's correct. This testing
was performed on equi pnent, electrical cabinets and
pi pe hangers and vari ous pi eces of equi pnent that they
were able to obtain fromlicensees. And | want to
al so point out that, you know, the results of all the
-- all this testing that |I'm tal king about here is
still prelimnary to the staff. W haven't perfornmed
formal reviews of any of this.

And, you know, to the extent that | can,
Il wll try to tell you what the prelimnary
indications are, but we will be reviewing these in
detail as we nove forward with this process. The
ot her --

CHAIR WALLIS: And all these things go
into the chem cal soup

MR. YODER: That's correct. Qher testing
that we discussed this norning is the NRC sponsored
testing that attenpts to | ook at the transportability
of the coatings. And, as | said this norning, we're
| ooking at both those unqualified coatings, because
they tend to be Ilower density, the alkyd type

coatings, and then also the qualified type coatings
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that you woul d expect to see either in the degraded
state outside of the ZzO or failing fromw thin the
Z0 .

Al so alluded to this norning are sone of
t he key chall enges that we see here is that really we
don't know how t hese things are going to fail outside
of that ZO. Are they going to fail as the 10 m cron
particul ate? W have put that forth as gui dance,
because that's going to give you the nost
transportability.

So any licensee who would try to say that
the coatings won't transport, because they fail in
| ar ge enough pi eces, that they are going to settl e out
prior to nmaking it to the sunp, is going to have to
provi de sone ki nd of analysis, test data, perhaps the
same kind of autoclave data of their own specific
coating type in order to make that transport judgnent.

MEMBER KRESS: Wen you say 10 m crons,
are you assumng this is a sphere?

MR YODER  Yes.

DR BANERJEE: In the autoclave tests,
there were no -- | didn't see any neasurenents of
particle size for these coatings.

MR. YODER: They are --

DR. BANERJEE: Are there any neasurenents
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for these?

MR. YODER  As an appendi x to that EPR
report | believe there is sone data --

DR. BANERJEE: Yes.

MR. YODER. -- of the particles that were
captured on filters downstream

DR. BANERJEE: Right, but did they size
t hose?

MR. YODER | believe that general
observations were nade.

DR. BANERJEE: (kay.

MR YODER | don't know. | don't know if
they attenpted to do -- | don't believe that --

DR. BANERJEE: No.

MR YODER -- a nmmss bal ance was
attenpted to try to capture all of the material that
failed. It was nore | ooking at the screen and then
maki ng sonme neasurenments of what you could see on
t hose filters.

DR. BANERJEE: These's lots of pictures
but, yes, anyway, | didn't notice any nunbers. Ckay.

CHAI R WALLIS: These coatings, what are
t hey made out of typically?

MR YODER Wll, as | said, the

unqual i fied coatings are a wi de range of material s.
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CHAIR WALLIS: There m ght be a powder of

sonme sort with sone kind of a binder or sonething that
was with it.

MR. YODER: For the qualified coatings
you're typically tal ki ng about either an epoxy, self-
pri m ng epoxy system where you have two | ayers of an
epoxy type coating or you would have this inorganic
zinc prinmer that you have heard about with an epoxy
topcoat on it.

CHAIR WALLIS: What does the inorganic
zinc prinmer |ook like?

MR YODER: It's got --

CHAIR WALLIS: It has got zinc particles
init, in a suspension?

MR YODER: It's maybe 5, 10 percent fine
zinc particles with an ethyl silicate binder, so you
can think of it as kind of like a concrete. It
doesn't really behave. | guess when | say that, what
|"mreferringtoisif youlook at the surface of this
stuff, it's very porous like the surface of concrete
woul d be.

CHAIR WALLIS: I'mjust wondering if the
zinc particles are stripped of their coating, so you
have got a whole |ot of zinc subject to chemca

effects, which is not protected by anyt hing.
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MR. YODER: That's part of the I CET that

was perfor ned.

CHAIR WALLIS: Did they --

MR. YODER: There was zinc in those tanks.

CHAIR WALLIS: But did they actually use
very finely divided zinc that was --

MR YODER: It was the sane material that
we're tal king about here where this inorganic zinc
prinmer is actually coated onto a surface.

CHAIR WALLIS: But was it broken up by a
jet?

MR, YODER:  No.

CHAIR WALLI'S: Then | think it would be
very different if it were broken up by a jet, so you
have got a cloud of tiny zinc particles, you know, in
a boric acid solution, because it hasn't yet been
buffered. 1 don't know what happens, but it's not the
same thing as having a coating in an | CET tank.

MR BATEMAN. This is Bill Bateman. But
what you have to recogni ze though is that the jet hits
t he epoxy. The epoxy is on top of the zinc.

CHAI R WALLIS: Yes, but everything gets
shattered, doesn't it?

MR BATEMAN.  Well, | think fromthe

results that we have seen -- Matt, | don't know if
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you're going to get to that in your slides.

MR YODER Well, within that, within the
zone of influence, we would assune that all of that
coating is destroyed.

CHAIR WALLIS: Well, | think he is going
to say it doesn't get destroyed.

MR YODER: Wthin that ZO, whatever the
ZO that we cone to, if we take 10D as the staff
gui dance says --

CHAIR WALLIS: It doesn't disappear then.
It assumes sone ot her form and you need to --

MR. YODER: That's correct. |It's going to
turn into a fine particul ate.

CHAI R WALLIS: kay.

DR. BANERJEE: This is your 10 mcron
particle?

MR. YODER That's correct.

DR. BANERJEE: Yes.

MR YODER: Now, | think what M. Bateman
is referring to is in sone of the testing, we have
seen that that top | ayer of epoxy will start to erode
and it will never nake it down to the zinc.

CHAIR WALLIS: That's very different.
You're assunming it's all made into finely divided

particles.
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MR. YODER That's correct.

MEMBER KRESS: \When you do that, is one of
the particles pure zinc and one part pure epoxy and
another part is particle pure binder or is each
particle a m xture of those?

MR YODER Well, in this testing that
we're referring to, no attenpt was nmade to capture the
particles after the fact, so it's hard to say. |
woul d inmagi ne you would have fine pieces of epoxy,
fine pieces of zinc and maybe sone that were sone
conbi nati on

CHAIR WALLIS: But if zinc is going to
react chemcally with the fluid, it's going to do it
much nore readily, presumably, if it's very finely
di vi ded.

MR. YODER | agree. It has a rmuch higher
surface area after the break.

CHAI R WALLI'S: Possibly very quickly.

DR. BANERJEE: Now, | ooking at these
unqual i fied coatings, if these are -- they are mainly
zinc chromate prinmer with an epoxy phenol, right?
That is about 60 percent or is that? AmI| reading it
wrong? No, sorry.

Al kyds are there. So did you do any tests

with these in the zone of influence or only outside of
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t he zone of influence?

MR. YODER Well, the testing -- let ne
just restate this.

DR. BANERJEE: Yes.

MR. YODER. EPRI conducted the unqualified
coatings testing and that was only |ooking at
conditions outside of that ZO, so it wouldn't be
subj ected to any kind of a jet inpingenent at all.

CHAI RWALLI'S: There were sone prelimnary
tests done before the I CET i n which they just put zinc
in a bottle with sonme fluid and neasured, rather
inconclusive results, but | think that there were
reactions.

MR. YODER: |'munaware. W might have to
ask the people fromresearch tonorrow

CHAIR WALLIS:  Yes, we'll ask them Ckay.

MR. YODER: The other point that | want to
make, and we have touched on it many tinmes today, is
alot of this testing is proprietary to one vendor or
to one group that is doing the testing, so it may be
difficult for the staff to take testing fromPlant A
and apply that to Plant B who doesn't have the access
to that sane report. So we may be able to draw
i nferences and i nform our judgnment, but we can't

necessarily cross that balance to sonebody el se who
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doesn't have that sane dat a.

Sothisis nylast slide, the path forward
for coatings work. As we said, if a |licensee chooses
to follow that staff guidance, we believe it is very
conservative and then t hey woul d be able to size their
strainers accordingly and provide enough nargin, we
woul d be satisfied.

For a case where a |l icensee wants to vary,
you know, in the area of ZO or the size of the
coatings debris or the amount that transports, we'll
be using this testing that we have been discussing
along with any plant-specific testing that m ght be
performed on plant-specific coatings to informthat
judgnment and then nmke a judgnment on whether we
approve of the methodol ogy they are using.

DR. BANERJEE: How will they use the EPRI
data, because the EPRI data is very, very -- will they
use the EPRI data, let me ask first because --

MR. YODER Based on the original
submttals --

DR. BANERJEE: Yes.

MR YODER: -- | think at least a half
dozen plants, probably nore, will use that EPRI data
perhaps to reduce the volunme of unqualified coatings

that they have to use in their sizing of the strainer,
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perhaps to | ook at the size of those particles also.

DR BANERJEE: Because the EPRI data is
rather spotty. | nean, it's not a very w de sanple,
because the nunber of sanples sent to them weren't
that large. So at the end of it, there is wde
variability. | mean, when you say al kyds, it can be
anywhere from 54 percent to 12 percent or sonething.

MR. YODER: Right.

DR. BANERJEE: So what nunber will they
use?

MR YODER  Well, | think that when the
staff perforns that eval uation, we're going to | ook at
it on a plant-specific basis. So a |icensee would
have to show either that they have al kyd X or take the
nost conservative, neaning which alkyd failed the
nost, and that would be staff's stance.

DR BANERJEE: | see.

MR. YODER: Unl ess you can prove that you
have, you know, that nore rigid alkyd or the nore
better perform ng al kyd, then the staff woul d want you
to take a nore conservative nunber.

CHAI R WALLIS: Part of your assunptions
relate to reality here. And if you assune that
coating gets all broken up into 10 m cron spheres of

its constituents, then how it gets transported is
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going to, you know, be how that sort of stuff would
get transported. But you may not be able to create
that kind of a mixture in a test because it isn't what
real ly happens.

So how do you do transport testing on a
hypot heti cal m x?

MR YODER: Well, | can talk a little bit
about the --

CHAIRWALLIS: | nean, if you're forced to
assume sonething, how do you test how it gets
transported --

MR. YODER:. Well, again, we'll --

CHAIR WALLIS: -- if it's only an
assunption?

MR YODER: We'Il hear nore from Research
in the days to follow, but let me talk a little bit
about the NRC sponsored testing.

What we attenpted to do there was take a
range of coatings of various densities, unqualified
and qualified, and then take a range of sizes,
everyt hi ng down from 164'" of an inch up through 1 and
2 inch chips, so that we can try to cover that ganbit
in our confirmatory testing, so that when a |icensee
comes in and says | have chips that are a half inch

based on testing that | perforned and the anal ysis
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that | performed, we have data to say whether or not
their transport analysis --

CHAIR WALLIS: But these are now chi ps.
These are not the 10 micron particles.

MR. YODER: That's correct. The transport
testing, the confirmatory testing by the NRC is of
chi ps and the stance is that fine particulate i s going
to readily transport.

CHAIR WALLIS: | would think it will. 1
think 10 m cron spheres would very readily transport.

MR YODER And that's the staff's
posi tion.

CHAIR WALLIS: Right.

DR. BANERJEE: Well, your data al so showed
that 10 is not necessarily conservative. There is
data down to 1 micron. There is a wi de distribution.

MEMBER KRESS: There needs to be a
particle distribution.

DR. BANERJEE: Yes.

MR YODER | think inreality you wll
see sone distribution of particles from 1l to 1,000
m crons or --

MEMBER KRESS: | think in order to
eval uate this problem you need to know what that is.

MR YODER Well, | think that the basis
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for the 10 mcrons is we --

DR. BANERJEE: It's probably the average.

MEMBER KRESS: It may be a nean.

MR YODER: It's a nean and we under stand
t he behavi or of particulate on a fiber bed, so we can,
you know - -

MEMBER KRESS: Could you do sonething
arbitrary like call that the nean of a |og nornm
distribution and adjust the amount in each size so
that you get the total quantity, total nass, | nean,
sonmething |ike that?

MR. YODER: Well, | know that the gui dance
t hat we have given to sone of the vendors when we have
gone to like some of the flume testing where they are
usi ng chips of various sizes, that we want themto
characterize what is that range of chips and things
like what is the nean surface area of that chip,
things like that.

MEMBER KRESS: Yes.

CHAI R WALLIS:  Wwell, what are the chemi cal
tests that are being done with these very finely
di vided zinc particles if they are created?

MR YODER. |'msorry, was the question
what - -

CHAI R WALLIS: What chenmical tests have
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been perfornmed with these zinc particles dowmn to 1
m cron size?

MR. YODER: You referenced testing of fine
particulate and I'm not aware of that.

CHAIR WALLIS: | think there were zinc
coupons. It's very different from--

MR. YODER That's correct.

CHAI R WALLIS: And zinc coupons did have
sone reactions with sone of the m xes, as | renenber.

MR. YODER That's correct.

MR DINGLER Dr. Wallis, this is M
Dingler. In our WOG testing we took zinc powder and
put it through the bench test, sawa very | owreaction
at that tine.

CHAIR WALLIS: You stirred it up with
what, boric acid?

MR. DINGLER: Yes, boric acid and then put
a buffer toit. W used zinc powder.

CHAIR WALLIS: You saw very little
reaction?

MR DINGER In relationship to the head
loss and stuff like that. | can't remenber the exact
details off the top of ny head. That was in a
presentation last week and | think it's available if

they want to look at it, but we used zinc powder and
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put it through boric acid and both sodi um hydroxi de,
TSP and Bor ax.

CHAIR WALLIS: Ckay. So that data is
somet hing that, what, are you going to give it to us
or sonething? How do we get hold of it?

MR DINGLER That's in the WCAP we're
submitting to the staff.

CHAI R WVALLIS: Wiich is now proprietary?

MR DINGLER No, it's a dass 3,
nonproprietary.

CHAIR WALLIS: So that will appear
eventually on a CD or something for us?

PARTI Cl PANT: Yes, before March

CHAI R WALLIS: Before March?

PARTI Cl PANT: As soon as | get it.

CHAIR WALLIS: So we got a few nore feet
of material to read?

PARTI Cl PANT:  Probabl y.

CHAI R WALLIS: Okay. Thank you.

PARTI Cl PANT:  Anot her cart | oad.

DR. BANERJEE: What is sponsored transport
testing? It's only chips, you said?

MR. YODER That's correct.

DR. BANERJEE: Chips of what, paint and

t hi ngs?
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MR. YODER: The testing I'mreferring to

here is only transport of coatings, so chips of --

DR. BANERJEE: Chi ps.

MR. YODER: -- al kyd paint, epoxy point,
zi nc paint.

DR. BANERJEE: All right.

MEMBER KRESS: Are you calling them-- we
are with an open streanf

MR YODER It's actually -- and, like |
said, we'll get into all these details in the Research
presentation, but it's actually a pl exiglass channel .

MEMBER KRESS: Channel .

MR YODER  Yes.

DR. BANERJEE: Open channel ?

MR YODER  Yes.

CHAIR WALLIS: Ckay. Thank you. Well,
still have the sane. |I'mstill in the same situation.
| have seen this description of a lot of stuff going
on. It sounds very interesting, but | don't have any
basis for evaluating it technically.

PARTI Cl PANT:  Yet.

DR BANERJEE: We'I| see after tonorrow.

CHAI R VALLI'S: Maybe after tonorrow we'l|l
have sonme -- tonorrow is all technical information

isn't it?
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DR. BANERJEE: And we have the day after.

CHAIR WALLIS: But it may not answer sone
of the questions we had today.

MEMBER KRESS: We don't know how we're
going to sunmmarize this. Oh, |I'msorry. Tonorrow
we'll hear fromBill Shack

PARTI Cl PANT: And M ke Scott.

CHAIR WALLIS: Mke Scott wants to
reassure us.

MR. SCOTT: Well, one thing |"msure of is
you'll still have questions after tonorrow.

DR. BANERJEE: Ral ph, do you have the NEI
report on CDs?

MR. ARCHI TZEL: Which NEI report?

DR. BANERJEE: The one that they referred
to.

MR. ARCHI TZEL: The gui dance docunent ?

DR. BANERJEE: Yes.

MR. ARCHI TZEL: | have that, yes.

CHAIR WALLI'S: W have it sonmewhere on
near effect.

MR SCOTT: What | would like to do --

CHAIR WALLIS: M ke Scott, how | ong have
you been involved with this project?

MR. SCOTT: About two weeks.
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CHAIR WALLIS: O ficial weeks. Okay.

MR. SCOTT: So you can expect an in-depth
anal ysis from ne.

MEMBER KRESS:. You're going to give us a
new perspective as sonmeone from --

MR. SCOIT: That's right. A col d-bodied
reader. There you go. Wat | would actually like to
do is just clarify a couple of points that we may or
may not have made clear initially from a nanagenent
per specti ve.

This is the slide out of Jon Hopkins'
initial presentation that speaks to our path forward
for resolving the issue, and | was advi sed perhaps
that there was a msinpression that the staff is
standing pat on its safety evaluation and that we
don't anticipate changes to it.

Whi |l e we have not identified the need for
changes, at this point, it is certainly correct to
state that we recogni ze that nore i nformati on cones in
every day and if the results of the testing lead us to
revise the SE, we'll certainly do that. If the
testing leads us to issue additional generic
conmuni cations, we'll do that.

As you know, we just issued a suppl enent

to our information notice and there may be nore of
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that to come. Not to say we're predicting the future,
but |I just wanted to nake the point that we're very
much open to the need to devel op new docunents or
gui dance as things devel op.

CHAIR WALLIS: Since you're on this
figure, when | noticed it before, | noticed that there
was no input to the ACRS. Sonmehow we come in from
outside and we magically --

MR SCOTT: Wit a mnute, wait a mnute.
Ch, okay.

CHAIR WALLIS: -- issue a reviewwth no
input and this | eads to closure.

MR. SCOIT: This slide was described by
Jon Hopkins as busy and it was busier before the dry
run t ook sone of the boxes out of it, but we certainly
were naking sure that we had your input to the
process, at |east one input and we recognize --

CHAIR WALLIS: Wsat's puzzling to nme is
how do we have -- nost effectively give input to this
process? W can't do everything. W cannot possibly
do everything. Wat is the best role that we can have
to help you fol ks solve this probl en?

MR. SCOIT: Wy don't --

CHAIR WALLIS: Besides keeping qui et,

which is not --
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DR. BANERJEE: O an option.

MR. SCOTT: Wy don't we have that
di scussion again after you hear the Research
presentations?

CHAI R WALLIS: kay. kay.

MR. SCOIT: Fair enough.

CHAI R WALLIS: And your folks are going to
be here or at |east some of you are going to be here.

MR SCOIT: Yes.

CHAIR WALLIS: | don't think you all have
to be.

MR. SCOTT: W're planning to have nost of
the key players here for the presentations for
tomorrow and the next day. One other thing I would
like to do is kind of sumup nmanagenent's perspective
on the path that we have taken. | think this has been
referred to, but | sort of laid it out inlogic terms
here just to give you our views on howthis is going.

W recogni ze, as you all do, that there
are many uncertainties on this issue and that sone of
those uncertainties are likely to be difficult to
reduce or are going to take a significant anount of
time to reduce them As you know, as you're going to
hear about nore tonorrow, the staff and the industry

are doing testing to support reducing these
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uncertainties.

Nevert hel ess, in viewof the conplexity of
t he i ssue, which we have all tal ked about, and the
staff's viewpoi nt that nost of the existing strainers
are greatly clearly undersized, staff believes that
inaction until the uncertainties are resolved is not
appropriate. W believe action is needed now.
Therefore, we are pushing the industry, as we
di scussed, to nmke the nodifications to reduce the
vul nerabilities before Decenber or before the end of
Decenber 2007.

Qur judgrment is that the larger strainers
that the industry plans to put in, which have been
di scussed, will not do harmand are highly likely to
reduce the risk. As you heard from M Dingler, the
strainer nodifications that are going in are being
installed in conjunction wth analysis of the
downstream effects, so that we're -- again, we're
anticipating that these strainers are highly likely to
hel p the probl em

Furt hernore, once the strainers have been
nodi fied, if we find fromthe results of the testing
that is ongoing that additional nodifications are
needed or additional plant neasures are needed, there

are various options that are available. So we believe
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that the appropriate situation, given all these
factors, is for the strainer nodifications to proceed
in parallel with continuing to reduce the
uncertainties on the issue.

CHAIR WALLIS: Well, how are you going to
show t hat these strainers, nmaking the strainers much
bi gger is going to reduce the risk of blocking up the
core with debris?

MR. SCOIT: | would say that a path that
is being taken, and those who have been at this a
little longer than me can junp in if they prefer, is
that we will show or the Iicensees will show that if
they are going to put a nodification in that involves
a much larger strainer, that, nunber one, the |arger
strainer will reduce or tend to positively influence
the differential pressure issue at the strainer and,
nunber two, it wll not result in an uncool able
situation in the core.

CHAIR WALLIS: Well, | have not seen any
predi ction anywhere of how nmuch debris gets to the
core. So how are you going to reduce the risk of
somet hi ng whi ch no one has yet predicted?

MR. SCOTT: Point taken and we'll get back
to you on that.

CHAIR WALLIS: | think that's a very
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important issue. It may have been a sl eeper or
something all along, but it's obviously sonething
Unless we are so totally msled or msguided or
foolish, it seens --

MR. HANNON:  This is John Hannon of the
staff. | think you will hear sone nore about this
tomorrow. We have the results of the screen bypass
test that doillum nate that subject plus we know from
the work that is being done with the GE active design
t hat roughly 30 percent of the debris that gets to the
strai ner gets pushed through.

So there are sone facts that we have at
our disposal now on that subject. So we will be
continuing to evaluate that as we nove forward t o make
sure there is no adverse inpact in the cool abl e.

CHAI R WALLIS: 30 percent gets through.

MR. HANNON: Yes. You heard earlier that
it was ground, much of the material gets ground up
and, on the average, about 30 percent. At |east
that's the nunber that | recall from having the
di scussi on.

CHAI R WALLIS: Well, where does it go?

MR. HANNON: Into the downstream fl ow
pat h.

CHAIR WALLIS: Were does it finish up?
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MEMBER DENNI NG  Where does it finish up?

Does it then exit the reactor cool ant system at sone
point or does it accurulate in it?

DR. BANERJEE: This is -- the NElI guidance
has a way to evaluate that, right, where it goes? So
one has to take a look at that, at |east we should
| ook at the guidance before. |Is that what you are
saying, that that's the source termfor the deposition
in various parts of the systen?

MR. HANNON: That's correct. One of the

things that we'll also do is one of the plants that we
audit will be one of the active strainer designs
That will be one of the issues we'll be | ooking at.

DR. BANERJEE: One of the things is that
they are doing experinents for each strainer design
for each plant. That's what we have heard nore or
| ess. Perhaps they could al so neasure what gets
t hrough, so we woul d have a nunber at |east there.

MR. VWHI TNEY: It's very typical. This is
Leon Wiitney. It's very typical during the strainer
test in the pools and whatnot to take grab sanpl es of
what goes downstream That is not mssed. They do
take the sanples. Now, how they deal with the issue
of where it goes, etcetera, is a separate thing, but

| didn't want you to think that they do not take the
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sanpl es.

DR. BANERJEE: And do they find out how
much and what particulates are in those grab sanpl es?

MR. WHI TNEY: The sanples are anal yzed.

DR. BANERJEE: All right.

MR. WHI TNEY: So, again, what --

DR. BANERJEE: So they have that.

MR VWH TNEY: The conclusion of the
downstream i ssue is yet to be provided.

DR BANERJEE: Um hum

MR. ARCHI TZEL: | probably shouldn't be
saying this, but we had a position in the SE that you
can't credit the debris for formng a filter bed. So
anot her issue we found in the pilot audits was these
testings. | didn't nmention all the issues we found.
One of the issues we identified was the credit during
t he conduct of a test for the filtration of the fiber
bed you may have on that bed.

W would -- of course, if we're asking
themto eval uate downstream we would ask themto | ook
at a sem clean strainer for that aspect of that
evaluation. So a lot of that data that is collected
will show a beneficial effect of filtration.
Unfortunately, we're going to hold them back from

crediting that when the --
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CHAI R WALLI S: Because - -

MR. ARCHI TZEL: Because you woul d have a
low fiber type situation accident that has passed
t hrough or at |east behind it.

DR BANERJEE: Well, so that neans that
they will have a l ot of stuff getting through the sem
cl ean strainers.

CHAIR WALLIS: It depends what arrives
first, too, doesn't it?

DR. BANERJEE: Yes.

MEMBER KRESS: You're saying there is a
range of acci dent sequences at a gi ven pl ant dependi ng
on where the LOCA occurs?

PARTI Cl PANT:  Yes.

MEMBER KRESS: So you have to | ook at that
whol e range of possibilities.

MEMBER SHACK: Yes. | nean, they
frequently have high fiber sequences, |low fiber
sequences, you know, high particul ate sequences, | ow
parti cul at e sequences.

CHAI R VALLIS: Well, | would imgine that
the fines arrive first. They are with the water.
Isn"t it hard to i magi ne that fibergl ass woul d out pace
the water and it's rushed to the screen, but the

fine --
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MEMBER DENNI NG Fibers will transport

pretty well.

CHAIR WALLIS: | nean, so they m ght
arrive with the water or later. The fines wll
probably conme with the water, presumably.

DR. BANERJEE: They woul d both cone,
woul d t hink, you know, sone fiber and sonme particles
in there.

MEMBER KRESS: Probably finer than 10
mcron. That's a lot of split there.

CHAIR WALLIS: | wasn't sure it was going
to be a study process. | think | raised this question
before. As the thing, as the accident progresses, you
get piles of fiberglass sort of stacking up on
stai rcases and here and t here and everywhere, and t hen
it makes dans and you get these | akes and then t he dam
breaks and there is a rush of fluid, which isn't a
steady process and it's -- you know, soit's not as if
it's just -- you just calculate everything as
happening in a nice, steady scenario. You would get
bunps and sudden surges and what ever.

MEMBER KRESS: Bunps and ri ses.

CHAI R WALLIS: | know.

DR. BANERJEE: Yes, but with these big

surface areas, likely nost of the stuff is -- if it's
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captured and forns a thin bed or sonething, then there
would be a filtration effect. | guess what they are
saying is that they are not going to give credit for
t hat, because there are sone scenarios where that
won't happen and you can get all the stuff going
t hrough, at |east the fines.

CHAIR WALLIS: Well, this is inportant.

MR. ARCHI TZEL: Ral ph Architzel one nore
time. | would like to point out one vendor did cone
in and talk about it. W wll take engineered
solutions to fine nmesh filters downstreamor upstream
so there is an option to reduce that termthat doesn't
rely on the accident placing the fiber there. And |
guess we woul d be somewhat consi dering of the fact you
can't have inconsistent accidents.

You can have an accident that has tons of
debris and no fiber solely, so your term could go
down, but you can't assune a filtration bed there, but
you don't need nassive anounts of particul ate perhaps
in that second case either. It's difficult. W'l
have to eval uate that.

CHAIR WALLIS: Okay. W have probably
finished for the day, 5:00.

DR. BANERJEE: Good tim ng.

CHAIR WALLIS: W' re ahead of the gane.
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MEMBER KRESS: Yes.

CHAIR WALLIS: W didn't expect to be,
because we were behind and we were asking all the
guestions. Maybe if there had been nore answers, we
woul d have been here |onger, because we could then
have gone back and questioned the answers. And,
certainly, if we had seen sone data and graphs and
t heori es, we could have been here for a rmuch | onger
tinme.

MEMBER KRESS: Ch, we woul d have been here
forever. They have | earned that.

DR BANERJEE: | think tonorrow.

MR SCOIT: Yes, wait for tonorrow. There
will be nore tonorrow. Wit for tonorrow.

CHAI R WALLIS: Yes, everything is going to
be interesting tonorrow. Okay. W wll see you folks
then in the norning. | hope you have a good sl eep.
W're going to -- what is the right word?

MEMBER KRESS: Oh, recess.

CHAIRWALLIS: W're going to recess until
8: 30 t onorrow norni ng.

(Wher eupon, the neeting was recessed to

reconvene tonorrow at 8:30 a.m)

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




380

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




