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8:32 a.m

CHAI RMAN WALLIS: Good norning. The
neeting will now conme to order. This is the second
day of the neeting of the Subconmttee on Thernal
Hydraulic Phenonena of the Advisory Committee on
React or Safeguards. W are going to continue the
subj ect we di scussed yesterday PWR sunp performance.
Yesterday we heard from research and today we are
going to hear fromNRR | invite Mke Scott to get us
goi ng.

MR. SCOTT: Thank you, Dr. Wallis. |
would Iike to say that we are pleased to cone before
you and brief you again on this subject. W have nade
some progress since we | ast tal ked to the Subconmmi ttee
in February and the full Committee in March. W' ve
got a long way to go as we'll conmunicate with you.

I'm going to start off with a short
di scussion, sort of a summary of where we've been and
an outl ook of where we're going and then we'll get
into the individual technical subject areas that |
know you are primarily interested in hearing about
t oday.

Since we last talked to you, actually
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ri ght about the same tine as we tal ked to you, we sent
requests for additional information to all the PWR
licensees to address gaps in the Generic Letter
responses. W subsequently agreed to an industry
request to defer those responses for several reasons.
No. 1 is we agreed that the industry should keep its
focus on the design and installation of |arger sunp
strainers.

As we discussed with you the last tinme we
were here, we see that as the nost inportant thing
that we can do in the near-term especially given the
various technical issues and uncertainties regarding
GSl-191. W strongly believe that installation of
| arger strainers will enhance safety.

Al so, as we di scussed yesterday, there is
ongoi ng work. For exanple, the alternate buffer
testing that the industry is currently doing that may
in the end change the solution to GSI-191 for one or
nore plants. W believe that it is appropriate at
this point to not require additional information
responses because the answers sinply aren't avail abl e
for those plants. The work is ongoi ng.

W sent the industry a letter in March
that said that we would agree to the foll ow ng that

you see in the second two sub-bull ets under the second
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bullet which is for plants that install their new
strainers, or their enhanced strai ner sunp
installations in 2006, we have request ed and t hey have
agreed to provide responses to our RAls and/or
suppl emental responses to the Generic Letter by the
end of Decenber of 2006. |I'Il show you in a few
slides how many plants that invol ves.

For plants that install strainers after
2006 we are expecting the responses within 90 days
after the outage that installs those strainers or at
the | at est by Decenber of 2007. Those subnittals are
expected to fully address the Generic Letter 2004-02
itens including providing basis for the adequacy of
t he sunp desi gns.

W also submitted a SECY paper to the
Comm ssion which provided a status on GSI-191,
di scussed our plans for path forward, and al so
provided criteria that the staff plans to use for
review of any requests from any |icensees for
extension beyond the Decenber 2007 deadline for
conpl eting actions to address Generic Letter 2004-02.

Since that tinme we have received -- |
guess this is slightly behind the tines now. W have
si x extension requests in. One of themwe are still

considering. W approved four and rejected one. W



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

7

approved the four consistent with the second criteria
whi ch involved showi ng a substantial inprovenment in
the sunp design, typically a much |arger strainer.

Sonme of the plants came in with requests
that said, "W are going to put our new |arger
strainers in in fall 2006 but we have additional
nodi fications that we want to make."

For exanpl e, to downstreamval ves that are
going to necessitate waiting until the next outage for
all the plants that have nade these requests those
out ages woul d be in spring 2008. W are going to have
a nuch better design but we have sone details to take
care of that we are asking for those to be taken care
of in the 2008 spring outage.

CHAI RVAN WALLIS: M ke, you are going to
have responses from how many different utilities?

MR. SCOTT: Are you speaking of the
previ ous slide?

CHAI RVAN WALLIS: Well, both of these
together. There were 69 reactors or sonething |ike
t hat ?

MR. SCOTT: There are 69 and so if you --

CHAI RVAN WALLIS: Are they going to have
an RAI for each one of those, RAl responses?

MR. SCOIT: What they have the option to
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do is either respond to the RAIs itemby itemor to
provi de a suppl ement al Generic Letter 2004-02 r esponse
t hat addresses all those RAISs.

CHAI RVAN WALLIS: Have to describe the
basis for the sunp design and operations and
ever yt hi ng.

MR SCOIT: That's correct.

CHAI RVAN WALLI'S:  Someone has to review
all these?

MR SCOIT: Yes. The staff.

CHAI RMAN WALLIS: This is a full-tinme job
for how many peopl e?

MR. SCOIT: Well, right now there are
ei ght staff nenbers working on GSI-191. O course, we

have sonme fol ks who are working on it part-tine, too.

As I'Il show you in a couple of slides here, because

we are asking for sone of the responses to be in by

t he end of 2006 and ot her to be in throughout 2007, we
don't anticipate getting all of these responses in in
the last quarter of Decenber '07 but there will be a
substanti al nunmber of them

CHAI RVAN WALLIS: It is conceivable that

sonme of these sunp designs will prove to be i nadequate

when exam ned by your staff?

MR. SCOTT: Yes, that is conceivable in
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CHAI RMAN WALLI'S: Is there sone way --
woul d we have any invol vemrent in this process at all,
t he ACRS?

MR. SCOTT: W wll continue to brief you
on the audits and we will brief you at the tine we get
the Generic Letter responses on what we are finding.

CHAI RVAN WALLIS: Okay. And there will in
the public record these responses?

MR. SCOIT: They will.

CHAl RVAN WALLIS: And the sunp designs
will be in the public record?

MR SCOTT: To the extent the information
is not proprietary.

CHAI RVAN WALLI' S:  But they have to include
in their responses what you call the basis for
adequacy of sunps.

MR. SCOIT: Correct.

CHAI RVAN WALLI'S: So there nust be quite
a bit of technical basis which is in the public
record.

MR. SCOIT: That would be ny assunption,
yes.

CHAI RVAN WALLIS: Okay. So if we wish to,
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or i f soneone el se wi shed to, they coul d exam ne t hese
and see how believable they were and hopefully they
woul d all be believable.

MR. SCOTT: Right. As you know, and as |
nmentioned to you all yesterday, because we don't have
t hese responses yet, we don't know at this point the
approaches that the industry -- we don't know in
detail the approaches that the industry are going to
take plant by plant to address the issue. Once we
start getting those responses in, we are going to get
a lot nore inforned.

CHAI RMVAN WALLIS: So let's say a naster
student at a university could take as his thesis
exam nation of these sunp designs and efficacy or
ef fi cacy or however you want to pronounce it.

MR, SCOIT: Sure.

CHAI RMAN WALLI S: Ckay. That m ght be
interesting to do. Thank you.

MEMBER DENNING It m ght give a feeling
to the experinmental work that is going to go on with
nodel s of their screens. How does the timng of that
relate to when the installation will occur? Do you
have a feeling? | nean, will some of that testing
occur after installation has actually occurred?

MR. SCOIT: kay. The testing | assune
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you are referring to is the vendor testing?

MEMBER DENNI NG  The vendor testing

MR. SCOIT: Most of the vendor testing
t hat was schedul ed has been done. As a nmatter of
fact, we are leaving today to watch sonme of the |ast
of it after we are done briefing you.

MEMBER DENNI NG  Most vendor testing has
been done?

MR. SCOTT: Right. There is a fair chance
that because they did nost of that testing before
chenmical affects i ssues have been resol ved, there may
be additional testing needed. W'II|l have to see how
t hat pl ays out.

MEMBER DENNI NG And when will you -- you
say you are going to observe the results or sonethi ng?

MR SCOTT: W'Ill talk to you. Shanlai Lu
will talk to you in sone detail about each of the --
well, not nuch detail but he'll nention the vendor
designs and tal k about the fact that we are going to
see, or have been to see all of the vendor designs.
Some of the testing is actually going to happen this
sumer so there is sone of it yet to cone but a |l ot of
it is already conpl et ed.

MEMBER DENNI NG So you haven't actually

seen their experinental design yet as to what their
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pl ans really were and what the spectrumof conditions
are that they are running with. You'll see that after
you go talk with them now?

MR. SCOIT: W have seen sone vendor
testing of some plants. Renenber, each vendor will
have half a dozen or nore |icensees. Each |licensee
wi |l have a plant specific situation sothetestingis
not identical one to one. W are not attenpting to
watch the testing for every |licensee. W are watching
representative testing so we have seen sonme of that
and we have sonme nore to do.

CHAI RVAN WALLIS: There will be testing
for each plant based on the particular conditions at
that plant do you think?

MR. SCOIT: That is correct.

CHAI RVMAN WALLIS: And there will be some
nodul e which is tested and then there will be many
nodul es installed in a plant so there has to be sone
way of designing for the many-nodul e situation.

MR. SCOTT: As we have nentioned to them
and | think we noted for you all a couple of nonths
ago, we expect themto show that the vendor testing
can be scaled to actual plant conditions.

MR. VH TNEY: This is Leon Witney of NRR

Just for the record, we expect approximately 40
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responses for the 69 plants. Sonme plants are tested
i denti cal

MEMBER BONACA: So there will be
gr oupi ngs?

CHAl RVAN WALLIS: It looks to ne as if
everything i s goi ng al ong so fast that nost deci si ons,
not all, will be nade before ACRS has any chance to
comment on any of this.

MR. SCOIT: Well, | don't see it playing
out fast. Now, what is going on expeditiously is the
installation of the strainers that we have tal ked
about and I'lIl showyou a slide in a mnute that wll
give you atinme line for that. The resolution of the
generic letter is going to be an ongoi ng process over
the next 24 nonths. | guess | don't see howthat is
goi ng to happen rapidly.

CHAI RVAN WALLIS: | just wonder if we have
any influence at all and it would not be good for us
to come in after it's all being done with sone
criticismof what has been done. That is not the way
we like to operate. W |ike to operate by influencing
what is going to be done in the proper way.

MR. SCOTT: Right. W can cone in and
brief you in the responses. Wen responses start

comng in, which we anticipate is the end of this
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year, we can cone in and talk to you about that.

CHAI RVAN WALLIS: | think it is very much
up to you to design it so that we are going to have
some effect that can be useful and not be in anyway
upsetting at the end. W don't want to have to | ook
at sonething at the end after it's all been done and
then have to wait a letter if we find there are sone
hol es i n what has been done. |If there is any place
where we can influence events in a way which is
positive, we would like to do it early.

MR. SCOIT: | agree, but the issue,

t hough, is until we start getting the responses in it
will be Ilimted. The staff is going to talk to you
today about sone review guidance that we are
devel oping. W believe that review gui dance i s going
to tend to be iterative based on what we see when
responses cone in. There are going to be severa
opportunities along the way here for you all to be

i nvol ved, as you said.

CHAI RVAN WALLI S:  Thank you.

MEMBER SIEBER: | think the greatest
difficulty that | see in this whole thing is the
licensees are being asked to design and instal
strainers before the research is conpleted that wll

tell the NRC staff to review it and what the design
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per pl exi ng situation.
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To me that is sort of a

One outcone of that would be that the

strainers the |icensees design won't

be adequate to

neet the conditions that we eventually determ ne are

going to be in the plant.

I think there will be

modi fications that will cone |later as a result of the

review. The strainer goes in before the letter is

witten.

MR. SCOIT: Let nme nake a point on that

| mght. Having |ooked at the designs that the

utilities are comng up with, they are installing very

|arge strainers. At |east

greater than the size that

in order of magnitude

is in there now It may

well be that at the end of the day if the analysis

shows that those very large strainers are not enough

in sone plants, then those plants wll

consi der nodifications tha

| ar ger strainers.

have to

t aren't likely to include

They coul d i ncl ude and we have encour aged

the industry to renove problem nmaterials when they

can. |If a very large strainer won't handle it, then

there is probably a problemmaterials issue that the

pl ant needs to address.

MEMBER S| EBER

That' s what

woul d do

i f
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first if | were a |icensee now.

MR. SCOIT: Some of themare actually
doing those things in parallel. They are renoving
insulation that is a problemat the sane tine they are
enlarging their strainers.

CHAI RVAN WALLIS: W know very little
about downstream effects so far.

MR. SCOIT: W are going to talk to you
some about that today.

CHAI RVAN WALLI' S: This coul d change what
is a good strainer, what is a bad strainer.

MR. SCOTT: | suggest we hold that in
abeyance.

CHAI RVAN WALLI S:  Ckay. We'll hear about
it later today.

MR. SCOTT: Ckay. Moving on here we have
conducted an audit of Watts Bar inplenmentation of
actions to address Ceneric Letter 2004-02. This is
our first audit and we are not conpletely done with it
yet. W are done with the | ooking part and we are in
the witing the report part and waiting on the RAl
responses fromthe licensee. W'IlIl talk to you al
about this audit al so today.

W net with the PWR Omers G oup,

previ ously known as the Westinghouse Owmers G oup to
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di scuss concerns and industry plans regarding in-
vessel downstream effects. W accepted a topical
report on chem cal effects review that you'll hear a
little bit nore about today.

CHAI RMAN WALLI'S: This is a Wstinghouse

report?

MR SCOIT: Yes. A WG PWR Omers G oup
Report. Paul Klein will talk to you all about that
t oday.

CHAI RVAN WALLI'S: It's a WCAP report of
sonme sort?

MR SCOTT: Yes, it is a WCAP

CHAI RVAN WALLI'S: | think we have that,
don't we? This is the one which tells you how to make
your surrogates.

MR SCOIT: Yes.

CHAI RVAN WALLI S:  Ckay.

MR SCOIT: W have al so received a
revised topical report on downstreameffects. A
little bit of background on this. The staff had made
sone informal coments on the downstream effects
topical report late last year and Wstinghouse
addressed those conments and submitted a topical
report formally for staff review W just got it, |

believe, |ast week. That is, by the way, downstream
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effects nostly X vessel

CHAI RMAN WALLIS: That's a WCAP?

MR. SCOIT: It is, yes.

CHAI RMAN WALLI'S: Is there anything on in-
vessel effects?

MR. SCOIT: |1'Il talk about that in just
a second.

CHAI RVAN WALLI S:  Ckay.

MR. SCOTT: W devel oped a plan to perform
confirmatory analysis of the potential for in-vessel
fl ow bl ockage and we are going to talk to you about
some of the results of that today.

CHAI RVAN WALLI S:  That neans research when
you say confirmatory anal ysis?

MR SCOIT: It means NRR and research
wor ki ng together. We'll talk to you about that.

W ar e conducting mul tipl e observati ons of
strainer testing as | nmentioned earlier and
docunenting the results of that. What we are doing in
the way of docunmentation is nmaking the trip reports
t hat show our comments on the various vendor testing
practices available to the licensees that are using
t he services of that vendor by putting them on Adans
and informng the licensee of the availability of the

docurnent in the public library.
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W al so di scussed a pl anned t opi cal report
on i n-vessel downstreameffects with the Owmers G oup
and t he Omers G oup plans to begi n devel opnent of the
WCAP to address that subject. They were to get
approval from their nmanagenment to start that report
this nonth so obviously since they haven't started
witing that one yet, that is a few nonths down the
line before we are actually going to see it.

W devel oped action plans for the major
GSl - 190.

CHAI RVAN WALLI'S: CGo back to this. You
are going to have this report witten. |Is there
enough knowl edge available to wite this report?

MR. SCOTT: \Which report are you referring
to?

CHAl RMVANWALLI S:  The in-vessel downstream
report.

MR.  SCOIT: The know edge will be
devel oped. Again, we are going to talk to you about
t hat .

CHAI RVAN WALLIS: | renenber fromthe
other report | read, | think it was WCAP, it seened to
say these are the things you need to calculate but it
didn't indicate if it was known how to do it.

MR. SCOIT: Cearly the purpose of the
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report is to provide that guidance.

CHAI RMAN WALLIS: So you are confi dent
that it is known how to predict these downstream
effects?

MR. SCOIT: I'll just wait and see what
they come up with when they wite their report.

CHAI RVAN WALLI S: Because we don't know.
Maybe you don't know either.

MR SCOTT: | don't know However, | do
have staff who are nore know edgeabl e than | am who
will talk to you nore a little later today and maybe
they will be able to provide you nore perspective.

As | said, we devel oped action plans for
the maj or technical sub-issues. For any of you who
were at the May neeting, then you are aware that we
di scussed t hose chemi cal effects, coatings, downstream
effects, and head | oss testing plans with NEl and the
i ndustry in May. W conmuni cated the plans and the
rel ated expectations.

The purpose of those neetings, actually we
nmet with NEI and we al so net separately one at a tinme
wi th each strainer vendor, was to focus the industry
and the NRC on the additional work needed to resol ve
the GSI. Also another point that we came up with was

to include plans for review guidance which you al
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recommended to us in your last letter.

As the staff reviews the topical reports,
two are in and one nore to cone, NRC sponsored
research reports, as you heard yesterday, research is
busy witing their NUREGs and getting them approved.
W' Il be | ooking at themover the next several nonths
and determ ning how best to use those research
results.

W' Il al so have the generic letter and the
REI response submittals that will start to cone in
towards the end of this year. Those results wll
provide us the information we need to determ ne
whet her changes to our plans are needed.

As | nmentioned to you yesterday, we can't
say with security that the information the |icensees
is going to provide us is going to fully address GSI -
101. Once we have the information you see on the
slide available, we will better be able to determ ne
if a course change is needed.

Enhanced sunp installation, as we have
said several tinmes, that remains the top near-termNRC
priority. W are confident that will substantially
reduce the risk posed by this issue. Changes
generally involve nuch larger strainers also in

concert with other things that you see here. There is
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di scussion anong the industry regarding changes in
cont ai nnment, pH buffers based on the research results
t hat have been appearing and that you all were briefed
on yesterday, as well as the ongoing work that the
Owers Goup is doing to address alternate buffers.

CHAI RMVAN  WALLIS: You say w il
substantially reduce risk of sunmp clogging. Do you
have a neasure of that risk and how nmuch it has to be
reduced by?

MR. SCOTT: W do not have a quantitative
anal ysis of the risk. Wen you take a strainer that
previ ously had 40 square foot of surface area and you
raise that 2,400 square feet, then we have an
expectation that risk is reduced.

CHAI RVAN WALLIS: Well, yeah, but is it
reduced enough or what? How do you know it's good
enough?

MR. SCOTT: W don't. Again, when we get
the information, we will then have that informationin
hand to nake a determ nation as to whet her enough has
been done and if enough has not been done, then we
will determ ne how best to proceed.

CHAI RVAN WALLI'S:  You better we sure that
it doesn't enhance the risk of sone downstream

ef fects.
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MR, SCOTT: W believe that is not the

case and, again, we will talk to you about that today.
This just shows you --

CHAI RVAN WALLIS:  The main risk is, of
course, tothe core andit's not really sunp cl oggi ng.
It's what is the effect of all of this on the
ef fectiveness of long-term core cooling and all the
effects that this will have on that.

MR SCOIT: That is correct.

CHAI RVAN WALLI S:  Thank you.

MR SCOIT: This slide shows the tinme |line
for installation of |arger sunp strainers. As you can
see, sone plants -- a few of them actually, had
al ready done it, Davis-Besse, for exanple, and D ablo
Canyon. Several are doing it this spring. Many are
doing it this fall and then the renai nder -- nost of
the remainder over spring and fall of 2007. The
spring 2008 plants are associated with the extensions
that | talked to you about a few m nutes ago. As you
can see, the industry is proceedi ng on this and novi ng
forward

CHAI RVAN WALLI S:  So that neans that 33 we
finished this year and they will give their responses
to the letter by Decenber?

MR. SCOIT: That is correct, 33.
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CHAl RMAN WALLI'S:  About half of themw ||

be done this year.

MR. SCOIT: Cose to half, yes. As I
said, industry is noving forward to reduce the risk of
sunp cl oggi ng and to devel op their |icensing bases for
t he new configurations they are goingtoinstall. The
path forward to issue resolution is consistent with
t he NRC devel oped action plans that we are going to
talk to you all about today.

The NRC approach renmains that the issues
have been identified to the industry and the industry
needs to show resolution in accordance wth the
schedul e that we've established. As | nentioned to
you earlier, as the issue proceeds and the state of
know edge conti nues to evol ve and we determne that is
not a path to ultinmate success for resolution of the
Ceneric Safety Issue, then we wll take additiona
actions as needed. That concludes ny presentation.

CHAI RVAN WALLI'S:  |'m wondering about this
knowl edge base. You started nme thinking a little bit
here. The know edge base has been expanding in the
| ast few years. There have been sone surprises. For
i nstance, there was no consideration of the chem cal
effects. It was considered in certain significant --

really significant effects or discovered. W don't
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have much of a handle on quantifying them

W just knowthere is a significant effect
on the sunp conditions being denonstrated. On the
busi ness of head | oss we have di scovered that certain
t hi ngs can happen in the way in which the stuff is put
on the screen which nmake a considerable difference to
the pressure drop. These are things that were
di scovered by research. It seens likely that there
m ght be simlar discoveries as the know edge base
evol ves.

MR SCOTT: There could well be.

CHAl RMAN WALLI S: But you guys are not
doi ng research anynore. |Is that right?

MR. SCOIT: There is sone research that -
wel |, you heard what was happeni ng yesterday.

Mostly --

CHAI RVAN WALLIS: It's winding up. They
are witing reports.

MR. SCOIT: Most of it is winding up and
the staff has nade the decision to require the
industry to do the testing necessary to determ ne --

CHAI RMVAN WALLI'S:  Your expectation is that
any future surprises or effects which weren't
anticipated, let's say, wll be discovered by

i ndustry, not by the staff.
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the information

that remains to be found we believe will be found

this testing. If, however, it cone

s from anot her

source, then we will adjust the plan accordingly.

Again, we have flexibi
this. Any other questio

Kl ei n.

by

ity in how to proceed with

ns? Ckay.

CHAI RVAN  WALLIS: Let'

knowl edge base. The

know edge

Next up is Paul

s see, this

base you have

establishedis inthe openliterature or is avail abl e.

Isn't it?

MR, SCOIT:

CHAI RVAN WAL

is not going to be in the open literature.

It will Dbe.

LIS: The testing that's done

true? How does the public or sonebody of interest

| s t hat

knowthe results of the testing done by these vendors?

s that all proprietary?

MR, SCOIT:

The results of the testing as

applicable to a particular plant

submitted to us by that

CHAl RVAN WALLI'S:  But it wll

public record?
MR SCOTT:
proprietary information,

PARTI Cl PANT:

pl ant .

will need to be
be in the
it's

It may or may not be. If

then it m ght be withheld.

l[t's still

available to
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whoever signs in on proprietary nondi scl osure.

MR SCOIT: Correct, but it won't be in
publ i ¢ Adarns.

CHAl RVAN VWALLIS: It won't be public
What would be interesting would be to conpare the
designs and the tests. You've got five different
vendors or six. Is it five or six?

MR SCOIT: Five.

CHAl RMVAN  WALLIS: Five each doing
different tests with different screens and so on.
There nust be some conmonal ity in the approaches.

MR SCOIT: Yes.

CHAl RMAN WALLIS: It's very interesting to
make a conpari son and see if the concl usi ons have been
uphel d by the conpari son between these five different
approaches. You will presune to be doing that.

MR SCOTT: You'll hear a little bit nore
about that kind of thing from Shanl ai Lu.

CHAI RVAN WALLI'S:  |'m just wondering how
much of that will be avail abl e rather than being sort
of proprietary and protected?

MR. SCOIT: Shanlai, do you have any
answer to give to that? | don't know at this point
because we certainly don't have those --

CHAI RVAN WALLIS: Wuld it be a NUREG or
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sormet hing that | ooks at these?

MR. SCOIT: W'Ill have cl oseout packages
for the Generic Letter.

CHAI RVAN WALLIS: W'Il see that perhaps
| ater.

DR LU W can talk about that |ater.

MEMBER DENNING | just have one nore
guestion for you, MKke, and that is are there any
specific plants or categories of plants that just
really don't have enough space to give as much
additional size to the screens as one would |ike? Are
t here sone obvious potential limting plants?

MR. SCOIT: There are two plants currently
that are considering active strainers and one could
infer from that that they night have space
considerations. The strainers that are being tal ked
about by in large are on the order of a couple of
t housand square feet. That's of stuff. Takes up lots
of floor space. Any other questions for ne? Thank
you.

CHAI RMVAN WALLI S: Thank you very much
M ke.

MR. KLEIN:. Good norning. |'m Paul Klein.
Today | would Iike to provide you an update on st atus

and plans in the chem cal effects area.
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MR YODER: MW nane is Matt Yoder and I'I|

be assisting M. Klein this norning.

MR. KLEIN. W really have two purposes of
the presentation. One is to provide an update of
staff and industry activities since the last tine we
spoke to you in the spring. And also to try and
di scuss some of the plans nmoving forward to resol ve
sone of the technical issues related to the chem ca
effects.

In particular | would like to address
three different areas today. The first bullet is
related to a PWR Owmers G oup WCAP report that we
received, "Evaluation of Post-Accident Chemica
Ef fects in Contai nment Sunp Fluids to Support GSI-
191." W received that report. W accepted it for
review and the review is in progress at this point.
The second area relates to some neetings that have
been referred to previously we had with NE and
vari ous vendors.

CHAI RMAN WALLI'S: This WCAP you're
viewing, that is the one that says how to nake
surrogates. Isn't it? It doesn't say anything about
their effect on head loss? |Is that right?

MR. KLEIN. They have a very small section

on filterability in the WCAP
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CHAl RMAN WALLI'S: There aren't a whol e | ot

of equations and things that say if you have al um num
this is how you cal cul ate the head | oss due to gel.

MR. KLEIN. That is primarily related nore
to generation of --

CHAI RVAN WALLI'S:  Ceneration of the stuff,
not its effects.

M5. LANE: Excuse ne. |'m Ann Lane from
Westinghouse. | was the programlead on that WCAP
The intent of the WCAP was to provide input to the
i ndi vi dual screen vendors for head | oss testing so the
filter --

CHAI RVAN WALLI'S: On how to produce the
material s?

M5. LANE: Yes.

CHAI RVAN WALLIS: Not on the expected
def ect o.

M5. LANE: No. The filterability test
which Paul referred to were actually a criteria
established to determne if the surrogates were
adequat e.

MR KLEIN: The third area we will discuss
this norningisrelated to staff visit to observe sone
of the alternate buffer tests that are bei ng sponsored

by the PAR Omers Group. Wth respect to WCAP- 16530,
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as | nentioned before, we are currently reviewing --
at this point the staff has only done a partial review
of the docunents so | had not planned to di scuss many
details fromthat docunent at this point today,
although I will in a few slides address sonme of the
i ssues that we see that nmight generate RAIs related to
t hi s document.

As far as schedule, the target date for
draft RAIs is the end of July of '06. W put a target
date for an SEin May '07 with the understandi ng that
there may be additional testing that is necessary in
order to address sone of the staff RAISs.

What the staff has done since the | ast
time we spoke to the Commttee we devel oped action
pl ans i n a nunber of the key technical areas including
chenmical effects. The purpose of the action plan was
to try and highlight sonme of the key technical issues
to show inportant interfaces that exist between NRR
research and industry. Also to try and identify a
path forward to resol ve these issues.

W had a three-day neeting in May of those
six where we discussed these issues with NElI, the
i ndustry, and screen vendors and established paths
forward for issue resolution. W also heard fromthe

screen vendors who outlined their approach in the
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chem cal effects area. W have a total of five
vendors and their approach vari es.

Some vendors are further along i n howt hey
plan to address chenical effects and others. Staff
wi |l be nmaking a nunber of visits to vendors over the
sumertinme to gain a greater understandi ng of howthey
intend to approach chem cal effects fromthe test
st andpoi nt .

MR. CARUSOC Wuld it be possible for us
to get a copy of this action plan and the path
f orward?

MR. KLEIN. | think the path forward w ||
be described in sone of the slides that we'll present
this norning. The action plan, | don't know the
answer to that. | wll discuss that with nmanagenent.

MR CARUSO Path forward. |Is there a
docunent that is witten down that says this is our
current path forward?

MR. KLEIN. Yes, it's part of a docunent.

MR. CARUSCG Wuld it be possible to get
a copy of that docunent?

MR KLEIN: I'll discuss that with
managenment. It is a working docunent. It is
certainly not ready to be shared with the Conmittee at

this point.
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MR. YODER: The docunent in question is an
internal staff docunment. |f you | ook at the notes
fromthe NEI neeting as well as the slides that we are
going to present today, the issues that we're tal king
about are essentially that action plan. Wen we are
describing the path to resolution, that essentially is
the action plan we are referring to.

MR. SCOIT: Ralph, just to add a little
nore to that, the action plans anount to a table or a
matri x and you have the gist of those in the
di scussions that we're doi ng today.

CHAI RVAN WALLIS: | reviewed the visua
aids for this neeting that you had in May and it
seened to be words descri bi ng approach and pl ans whi ch
sounded okay. M conclusion fromit all is the devil
is going to be in the details. It's a bit like in
1943 saying, "W are going to |l and troops on the west
sout h of Naples and we are going to sweep the Germans
out of Italy.” That is a big plan but, as you know,
it took a lot of doing and the devil was in the
details. | think that nmay well be the case with this
one.

MR. KLEIN. | agree with you that will be
the case here. As we get to the tail end of this and

we start tal king about review guidance, | think you
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will hear it will be an iterative process and we wi ||
be learning as we go along and we digest information
froma nunmber of sources.

MEMBER SHACK: Paul, as | read the WCAP it
seens to nme the plan is they are going to nake up a
certain amount of chem cal product and argue about how
representative that is and they are going to basically
add that to their denonstration test. |Is that the
basi ¢ approach that nost of the vendors are taking?
They are followi ng the WCAP reci pe to nmake a product
and then adding it for a head | oss test?

MR. KLEIN. | think it varies dependi ng on
the vendor. Certainly sone of them have indicated
they will be followi ng the WCAP so we think it will be
critical to interact with the Owmers Goup on the
details of how you generate these products and assure
ourselves that those really are representative
products.

Really there's a nunber of technical
facets | think that are involved and this slide tries
to hit on the chem cal nodel itself since some of the
vendors will be relying on that and it will becone an
area of focus for the staff. | think we have a few
guestions, nore than a few questions, that wll be

interaction with the Omers G oup on the chem cal
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nodel .

CHAI RVAN WALLIS:  How | ong you do the test
for, too. W heard yesterday with sonme of these
cheni cal effects that they may not show up
significantly for several days.

MR. KLEIN: That's a good point. The test
may depend on the environment that the test is
conducted w th.

MEMBER DENNI NG  Are you using sone of
Research's contractors to help you in the technical
review of that report in comng up with RElISs?

MR KLEIN: Yes, we have a nmenber of the
peer review panel that has been contracted to help
with the review of the WCAP.

MEMBER DENNI NG Now, is that the peer
revi ew panel we heard about yesterday as opposed to
the contractors that have been doing the research on
t he chemical effects?

MR. KLEIN. It's the peer review panel you
heard about yesterday fromthe Ofice of Research.

CHAI RVAN WALLI'S: | would think you would
use sone of the peopl e who have | earned fromtheir own
research, people we heard from yesterday.

MR. KLEIN:. W have di scussed that as well

with Research and it is a point well received. The
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top three bullets here really identify interactions
that the staff will have with various menbers of
i ndustry and |icensees. The bottomtwo things that
we'll discuss at the backend of the presentation
related to nore internal activities trying to
coordinate efforts with the Ofice of Research and
t hen al so devel op revi ew gui dance.

CHAI RVAN WALLIS: Are you going to have
some sort of acceptance criteria? That's all based on
the cooling, isn't it, head | oss and so on?

MR. KLEIN. | think the overall acceptance
criteria will be related to denobnstrating that you
neet the avail able NPSH nargin so there is a head | oss
requirenent.

CHAI RMAN WALLIS: Is it going to be
probablistic? How are you going to handl e
uncertainties? Are you going to | ook for 95/95 or
somet hi ng? Wat are you going to do? There are a | ot

of uncertainties associated with these things.

MR. KLEIN. | agree there are a |ot of
uncertainties. | don't know that we will get that a
95/95 solution. The licensees will need to

denonstrate to us that whatever desi gn deci sions they
have made have sati sfied the uncertai nti es associ at ed

with chem cal effects. Wthin the review of the WCAP
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itself | triedto highlight inthis slide a few of the
key issues to be addressed. You m ght argue that the
first sub-bullet validation of the WCAP chem cal nodel

covers everyt hing.

W obviously have questions about
limtations of separate effect testing. | believe
separate effect testing can be informative. It
probably has its place along with integrated testing.
There are questions as to whether you get synergistic
ef fects when you start to conbine different plant
cont ai nment materi al s.

CHAI RVAN WALLI'S:  You certainly do.

MR. KLEIN. Yes. W wll be questioning

West i nghouse about their nodel. | think sone of the
other items that |'ve listed here, nmain areas of
di scussion will include chem cal surrogates, whether

the surrogate that you are generating is the
appropriate surrogate and then if you can identify the
appropriate surrogate, can you assure yourselves in a
foll ow-on head | oss test that you have the naterials
behaving in a simlar manner as it would in a plant
situation.

There will be questions about eval uation
of materials that mght not be included within the

t est matrix and the last item "Test matrix
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assunptions nay include things that were considered
but not included within the test matrix."

MEMBER SHACK: There are sone things that
are really strange in the WCAP. |If you reduce the
anount of al um num oxy hydroxi de you get taking the
al um num off and then the sodium alum numsilicate
whi ch you sort of never sawin an integrated test.
Eli minate 90 percent of your alum num hydroxi des by
taking it off and illum nating. Very strange.

MR. KLEIN: One of the areas in the WCAP
that the staff will question they have a table that
identifies their best guess estimte of precipitates
that were forned. | think we have sone questions
about how those were identified and whether there
m ght be nore appropriate techniques to better
guantify what precipitated during those tests.

This next slide here is related to
interactions with strai ner vendors. One of the points
we nade with the vendors at the May neeting is that
the staff really needed to get their hands around the
strai ner vendor approach. W need to understand if
t hey are planning to i ntroduce chem cal surrogates how
that will be done, how they will assure thenselves
that they are simulating both chemcally and

physically the properties of expected chem cal
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product. | would say at this point we have five
vendors and a nunber of themare further ahead than
others in their devel opnent of chenmical effects.

CHAI RMAN WALLI S:  So the status of things,
we heard from M ke that nost of these vendors have
already tested their strainers but they haven't yet
used chem cal effects. |Is that right? The new aspect
is the chem cal effects testing?

MR. KLEIN:. | think it is vendor specific.
Sonme vendors have conpleted their strainer tests
QO hers still have a nunmber of tests to be perforned.
You are correct, the chem cal effects part seens to be
a part that will be devel oped after some of these
ot her tests.

Anot her itemidentified on the slide and
one of the questions the staff has is if you don't
form a continuous bed or you form a sparse bed, can
you claim not to worry about chem cal effects as a
result of that? One of the things we'll be | ooking
for is some type of denonstration that if you generate
chemical effects, will there be any type of bridging
over a clean screen or partially covered screen.

CHAI RVAN WALLI'S: It might be synergistic
effects. |If you have fibers that sonehow slip through

t he screen and go around the | oop, then when they get
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sticky with sone sort of alum numgel, then they m ght
stick around so it's not just a question of one effect
by itself. The things affect each other.

MR KLEIN: | agree.

CHAl RVAN WALLI S:  That formation in itself
may be affected by the chemical effects. Wat was a
sparse bed wthout chemcal effects may not be a
sparse bed with chem cal effects.

MR KLEIN: | think that is one of the
itens we are asking |icensees to denonstrate to us by
testing.

CHAI RVAN WALLI'S:  You're going to think up
a lot of questions |ike that.

MR. KLEIN. Unfortunately we have a | ot
nore questions than answers at this point.

CHAI RVAN WALLIS: But they are going to
gi ve you the answers. |If you have too many questi ons,
it will take themtoo I ong to do the experinents. You
will have to slip your schedul e.

MR. KLEIN. It's possible that chem cal
ef fects nay be addressed | ater than many of the other
i ssues within GSI.

CHAI RMAN WALLI S: Addressed after they put
the screens in. It seens to be.

MR. KLEI N: Yes.
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CHAI RVAN WALLI' S: They are rushing to put
half the screens in this year. It nmay just not be
possible to do all the chemical effects testing this
year so they will find out afterwards.

MR KLEIN:. | think that there are
strainers that have been installed al ready that they
have to do the work after the fact to verify that
their strainer is adequate.

The next two slides try to put in tabul ar
format sonme of the itens we discussed with industry
and that we have covered in the past few slides. The
intent was to not wal k through each one of these with
you but to show that there are a nunber of actions
that both the NRC and industry is expected to take to
make progress on sone of the issues that we have
identified in the chem cal effects area.

| think some of the key things are the
chemi cal nodel, the use of chem cal surrogates,
under st andi ng conditions outside of what night have
been tested within the nunber of tests that have been
performed thus far.

CHAI RMAN WALLIS: To go back to ny
schedul e here, you're not going to have this SE out
until May next year, is it?

MR. KLEIN. That's the target date at this
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poi nt .

CHAI RVMAN WALLI'S:  And so the nmethod will
not be approved by you until then presumably unless
they are going to go ahead and use it now because of
t he schedul e they are on.

MR MARTIN. If | could just interject
here for a nmonment. |'m Tom Martin, Director of
Di vision of Safety Systens. Actually, this week |'m
also the Associate Director of Engineering and
Syst ens.

| am picking up a theme here of sone
unconfortabl eness with regard t o our overall approach.
Let me just remark that we recognize the situation is
an unorthodox situation but if you |l ook at the facts
as we understand themnow, these plants are operating
with screens that are quite nmarginal. The sizes are
on the order of, as Mke nentioned, tens of square
feet.

There is a huge variety of designs and
configurations that really nakes |arge scale testing
quite challenging. It would be wonderful if we could
design sonme kind of a large scale test but inreality
we woul d have to do many different configurations in
order to make that practi cal

Al so the industry volunteered to proceed
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with these nodifications before sending the RA
responses. Actually before having devel oped a
conpl ete understanding of this issue, we discussed
that internally at relatively high levels within the
staff and we determ ned t hat t he nost opti numapproach
to mtigating this situation was to proceed in this
direction. | recognize that puts the ACRS in an
awkward situation

As we go through this, we are hopeful that
the Conmttee could help us to identify some of these
situations. You have been hel pful in pushing us in
the direction of focusing nore on downstreameffects,
of | ooking at sone of these synergistic effects that
have been pointed out.

W still are providing feedback to the
i ndustry, to Westinghouse, on the WCAP, to the Owners
Groups, to the screen vendors because we are goi ng out
and witnessing all of these tests so that we are still
staying involved as we go through this process. W
still have an opportunity to interject ourselves in
hopefully key areas so we get an opportunity to make
some changes.

| recognize that there is a distinct
possibility and the industry recogni zed that there is

a distinct possibility that this may turn out to be an
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iterative approach. However, given the fact that we
have these 69 plants operating now with marginal
screens, we believe this is in the best interest of
everyone to proceed in this direction.

Qur approach on resolving this issue al so
is largely determnistic. W are applying a
reasonabl e assurance that the limting situations are
appropriately handled. W are trying to incorporate
ri sk insights whenever possible using that genera
approach. |If there are sonme other opportunities that
the Committee has to point us in the direction where
we m ght be nore risk inforned, we would al so wel cone
t hat opportunity.

| thank you for your attention.

CHAI RMVAN WALLIS: That's hel pful. You
nmenti oned that ACRS m ght be in an awkward situation.
Actually, it nmay be an easier situation for us because
you are goi ng ahead and there is nothing nuch we can
do to change your force. W just have to wait and see
how it works out. W nay not have to do anyt hing.

W have had our say. W have witten sone
letters. W have encouraged certain kinds of
research. W have asked sone questions and you have
responded and now | feel you are ready to take sone

action and you are taking it. It nmay be that this is
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the time to bow out and see how it works out.
MR MARTIN:. If that is your --
CHAI RVAN WALLI'S: |I'm just specul ating.
MR. MARTIN. That would be your call
However, we do feel it is an opportunity for us to
all ow the nmenbers of the Cormittee to give us sone
i nsight --
CHAI RMVAN WALLI'S: Sure, if we can help.

MR. MARTIN. -- as we are going through

this direction. W recognize, you know, that there is

not a high level of confort here that when we are done
with this that we are going to have as high a | evel of
assurance that we have nailed this i ssue, so to speak,
that it mght actually be an iterative type process.
Gven that, | think --

CHAI RMAN WALLIS: That's all right. You
are following a plan, though, and you have this
process and you realize there may be sone things you
have to fix along the way that you can't predict
everyt hi ng ahead of tinmne.

MEMBER SIEBER:. Well, the proof of the
pudding will be when all is said and done and the
installations are nade do they actually satisfy the
requirenents.

MEMBER DENNI NG And are those technically
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defensible requirenments. But | think that there is an
i mportant issue and that relates to what ACRS i s goi ng
to have to consider and that is is there any reason
t hat one woul d say don't go ahead with these until you
learn nmore. Personally | don't think that is the
ri ght answer.

| nmean, right now !l think you are on the
right course. | think although we have concerns about
downstream effects and that type of thing, were | in
your position | would do exactly what you're doing
ri ght now which is have themproceed expeditiously to
i ncrease screen size.

MEMBER MAYNARD: | agree with that. |

believe that the interest of safety is best served by

the current pethidine. It may be frustrating. It may
still have sone iterative processes to go through but
| think that overall it is the responsible thing to
do. | also believe that sone of these uncertainties,

especially with the chenmical effects.

| "' mnot sure that the screens are going to
ultimately be the solution to that anyway. | believe
even the screens thenselves, | think the issue is
really going to be in renoving or changing the
chemi cal effects to where they are not -- | don't

think the screen is necessarily the solution. | think
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they are on a good path here.

MEMBER SI EBER: | hope that enough cones
out of all the research to be able to say the screens
will work or they will not work. That is still a
little --

CHAI RVAN WALLIS: That's up to industry.

MEMBER SIEBER: That's up to the staff
really, you know. The industry will say, "Yeah, they
work and here's all the things we considered and we
made themso big that the next step will be to enl arge
containment to fit in a bigger screen.™

MEMBER DENNING  Since there are nore
people of the staff here today than there were
yesterday, | think one of the nessages that at | east
some of us were trying to convey yesterday is that you
reduce the ri sk of having a maj or enbarrassnent at the
end of this by continuing to do sone focused research.

| think there has been very good progress
made in this area of chemcal effects and |I'm nore
optimstic nowthat if one continued to do that work,
that you'll be in a position to put to bed sone of
t hese i ssues rat her than st oppi ng the research now and
saying we are far enough along in our understandi ng.

MEMBER KRESS: | would |ike to second that

notion. Particularly on the chem cal effects | think
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the idea would be to find out what |evel of alum num
it takes in containnent to research this depth of
function where it takes off on the delta P. |
woul dn't do delta P neasurenents. | would find out
where the break point is and then the fix is not have
that much al um numin your containnent.

| particularly think nore research is
needed al so on the coatings, particularly in two
areas. One is | don't think we have a good notion of
the particle size generated by the LOCA from these
coatings and | don't think we have definitive
transport nodels. | think we should continue the
research in those areas.

MR. MARTIN: Thank you for your feedback.
One comment on the chem cal effects issues. There are
paral | el paths that are bei ng pursued and one of those
paths involves the industry looking for alternate
buffers. As we becone nore educated on the inpacts of
tri sodi um phosphat e and sodi um hydr oxi de as buffering
agents, the industry may very proceed to renove those
and choose sone other buffer at some point. These
paral l el paths are ongoing and | do believe this is
t he nost -- maybe not the nost efficient but it is the
nost effective path at the nonent. Thank you.

MEMBER SIEBER: Well, | agree that it's
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the quickest path. | also agree that | think the
predom nant effects have been identified and enough
testing has been done to denonstrate that those
effects are there, chemcal effects, downstream
effects.

There are a couple areas that | think
deserve sone nore attention. Going back to the
basi cs, janampinchnment | think requires alittle nore
attention, how nmuch do you generate in the first
place. On the other hand, if the idea is to inprove
safety as soon as one can practically do so, | think
the path is correct.

CHAI RMAN WALLI'S: There is also the
guestion about what you are going to do about head
| oss which is the bottomline of this thing. You are
going to calculate a head loss and see if it's
adequate but small enough that the punp can operate.
s this head | oss going to be predicted just fromthe
tests where they throwin a lot of stuff and see what
the head | oss i s on the screen and then extrapol ate to
the plant? O is there sone way it's going to be
interpreted using sone sort of theoretical nodel ?

If it is, then there needs to be sonme work
on that nodel. |If you are not going to use a nodel

if the decision has been nade just to use purely
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enpi ri cal approaches, then naybe you don't need nore
research on the nodel. |If you are going to use a
nodel , we have a nodel we heard about yesterday which
is an inproved window with the previous and takes
account of the facts which were not considered before
whi ch have been observed. |s that nodel going to be
| eft sort of half finished and not properly validated
to be |looked at sone tinme in the future, or is it
going to be used?

| don't know if you have made a deci sion
yet if you are going to use nodels and what kind of
nodels, or isit all going to be enpirical, or are you
just going to wait and see what i ndustry cones up with
and then respond? What have you done about the head
| oss? What are you going to accept for a prediction
of the head loss for these installations?

MR. SCOIT: Shanlai, do you want to come
up and speak to that?

CHAI RVAN WALLIS: Are you going to talk
about that |ater today?

MR. SCOTT: Ckay. W'Ill talk about it in
hi s presentati on.

CHAI RMAN WALLI S: Research that m ght need
to be done which is why | brought it up here. You may

need to do nore research on the head | oss, too.
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MR KLEIN: Shall | continue?

CHAI RVAN WALLI'S:  Unl ess you want us to do
sonme nore research

MEMBER SIEBER: |If you know where you
wer e.

MR. KLEIN. At the risk of going
backwards, | did want to nake one comment, Dr. Vallis.
You had nenti oned we woul dn't have an SE out until My
of "07. | did want to point out we have had a nunber
of discussions with Westinghouse on their WCAP both
prior to when they perforned those tests and during
public neetings so they do have a nunber of the stat
spots on sone of the issues related to that testing.

"1l try to cover this relatively quickly
here. The only thing probably to point out here is
t he recognition that there probably will be additi onal
issues that are raised in the chenmical effects area
and we do expect to continue to learn as we go as we
receive nmore information from tests that are both
per formed by research and i ndustry and screen vendors.

Before we get to the latter two focus
areas that tal k about internal NRC staff activities,
| wanted to give you a brief update on sone of the
alternate buffer tests that are being perfornmed. For

the PWR Owmers G oup at Fauske & Associ ates the staff
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visited that facility in April of 2006. The project

involves trying to identify potential replacenent
buffering agents for sodi um hydroxide and trisodi um
phosphate which reduce the potential for chemca

preci pitate generation.

They are carrying buffers that they are
evaluating in addition to benchmarking the sodium
hydroxi de and TSP. They are |ooking at sodi um
tetraborate which is currently in use in all these
condenser plants as well as several new buffering
candi dat es. Their approach is a mlti-phased
i nvestigation.

CHAI RVAN VWALLI'S:  The sodi um
tripol yphosphat e i s sonmehow much better than tri sodi um
phosphat e?

MR. KLEIN. Yes, sir. Tripolyphosphate is
di fferent than the orthophosphate such as TSP i n that
it's less likely to form precipitates.

CHAI RVAN WALLI'S: It doesn't make cal ci um
phosphat es then when you mx it with cal-sil?

MR. KLEIN. One of the things that they
did as part of these tests on the bottombullet here,
they added either calcium chloride in one case or
aluminumnitrate in another case to try and eval uate

suspectability to precipitate formation. 1In the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

53

cal ciumcase they added an anobunt to get about 400 PPM
di ssol ved calciumlevel. Wth that addition, of
course, with TSP you saw a whole | ot of precipitate.
Wth the tripol yphosphate it was a very, very small
anount .

MEMBER KRESS: TSP was put into the sprays
t o enhance the novenent of iodine?

MR, KLEIN. TSP is not injected in the
sprays. It's in baskets in the bottom of containers.
Yes, the idea is to buffer the contai nment pool pHto
renmove i odine.

MEMBER KRESS: To enhance the spray
effectiveness?

MR. KLEIN. | think the goal is to get the
pH above a val ue of 7.

MEMBER KRESS: That is to keep the iodine
fromre-evolving fromthe sun. It is also to enhance
the effectiveness of the spray.

MR KLEIN. Correct.

MEMBER KRESS: | don't see on here any
evaluation of the new buffers effectiveness in
enhancing the spray. |'msure the pH control will do
the thing for the sun for the re-evaluation but |I'm
not sure it effectively enhances the sprays. Are

there any plans to | ook at that?
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MR. KLEIN: The staff at the backend of

the one-day visit to Fauske we di scussed a nunber of
i ssues with Westinghouse and Fauske. | guess our
overall perception is that these were good tests but
t hey seened to be screening tests which is appropriate
when you are | ooking at newmaterials. There nay need
to be additional tests needed in order to devel op an
appropriate technical basis for a plant to use one of
t hese new buffers.

MR. SCOIT: If | mght add, clearly if a
plant were to cone in with an application to change
its buffer and it has design or licensing criteria
that relate to the functions of that buffer, then they
are going to have to showthat those criteria continue
to be net.

MEMBER SIEBER: | think one thing to
consider are the plants that were designed in the late
1960s and early 1970s di d not have hardware provisions
for a buffer so the adequacy of spray systens was
established without considering that effect. Then
t hose plants were backfit in order to control iodine
and to get Part 100 down. |If it was adequate with no
buffer, it is probably adequate now. | think that is
just a secondary benefit that one gets out of a

buffered system



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

55
MEMBER DENNI NG  But you saw an advant age

t here because the TID source term | think alternate
source term would not be, you know, |ess inportant.
| think it's inmportant to be above seven to prevent
i odine evolution in the | onger term

MEMBER SIEBER  But | would rather
physically take steps to reduce iodine if it's
practical to do so than to go to an alternate source
term where the dose is really still there. W just
count for it differently.

MEMBER MAYNARD: But, again, | think
the --

MEMBER S| EBER: Personal preference.

MEMBER MAYNARD: | think any change that
a plant does nmke whether it be in hardware, the
chemi cals, or whatever, they are going to have to
address any of that that affects their |icensing.

MR. KLEIN: The next slide provides,
guess, a staff perspective on buffers. W have
| earned a good deal of information fromthe research
sponsored tests both at the University of New Mexico
and at A&L. Wthin the TSP environments we observed
that you can get significant head loss if you have
di ssolved calcium levels for that particular 1oop

configuration greater than 25 parts per mllion.
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Wth the sodi umhydroxide it appears to be
a nore conplex process. It depends on a nunber of
things including tinme, tenperature, and pH W did
see that wth concentrations on the order of 30
percent of the | CET 1 val ue there was significant head
| oss.

Contrast that with what was observed for
sodiumtetraborate it was tested -- when it was tested
at a level that was consistent with ICET 5 there was
no increase in head loss. It was only after they
added anot her 50 PPM of dissolved alum num that the
head | oss began to take off.

Based on those observations and al so on
some of the precipitation observation we have at
Fauske we think there are options for industry
depending on their plant specific environment to
choose a buffer that may produce | ess chem cal effects
than they have in their existing configuration. The
staff is encouraging industry to take a hard | ook at
alternate buffers as one of the potential solutions.

G ven the amount of information from a
variety of sources, the question that |I'm sure you
have for us is where are we headed. | think there are
really two key things that we need to do at this

point. One, we need to have continued interaction
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with research but it is inportant that we -- research
has done a lot of good work in the area of chem cal
effects.

| think it is very inportant that NRR
digest that information, that we understand the
i nportant paraneters. As Robin indicated yesterday,
there will be an RIL coming out that will identify
remai ning technical issues in the area of chenica
effect.

Based on the i nformati on that is avail abl e
fromboth that, fromwhat we have | earned fromvendor
visits, licensee audits, and observing industry-
sponsored head | oss tests, our intent is to provide
recommendations for our nmanagenent around the
Septenber time frame on what might be appropriate
addi tional confirmed for research noving forward.

Then in conjunction with that anot her key
part is to try and use all the information that we
have --

CHAI RMAN WALLIS: So if you recomrended
research -- excuse nme -- in Septenber, this would get
into the 2007 budget?

MR. KLEIN. | think there is some noney
avai l abl e in the 2007 budget that we m ght be able to

t ake advantage of. |'mnot sure of the anount but our
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intent would be to try and do sonme of that work within
t he next budget if necessary.

Wth respect toreviewguidance |l thinkit
woul d use a simlar approach as to what | descri bed
for reconmrendati ons on additional research. W need
to try and digest a lot of the information that has
been made available. W also need to hear from
industry on the results that they are obtaining in
sonme of their own testing. W need to assenbl e that
all and put together review gui dance.

W understand that it may not be a final
product at this point but it certainly is sonething
that needs to be put together to help focus us to
ensure consi stent reviews noving forward. W do
expect to iterate on that gui dance over tine as we
| earn new i nformati on from various sources.

In summary, though, it is inmportant to
remenber that |icensees have the | ead and the ulti mate
responsibility on evaluating their plant specific
chemical effects and resolving the outstanding
technical issues. Part of what the acceptance
criteria would be in the area of chem cal effects, of
course, is that they woul d denonstrate that their head
|l oss from all sources including chenmical effects is

less than the available NPSH for the entire ECCS
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m ssion time.

It would also need to have a good
techni cal basis that shows that any uncertainty in
chem cal effects head |oss is bounded by their
avai l able margins and they woul d need to eval uate
potential chem cal effects on downstream conponents.
Qur planis to use confirned research to i ndependently
eval uate those |icensee eval uations.

CHAI RVAN WALLI S: That woul d include any
sort of heat exchanges, cold spots, and things like
that and everything. Downstreamis everything the
wat er goes through in the | ong-term cooling.

MR. KLEIN: Downstream woul d i ncl ude al
t he heat exchangers, piping, vessel, etc.

That concl udes ny presentation material.

MEMBER DENNI NG | have a question. |I'm
not sure you are the proper recipient of it but the
source term that can potentially wind up on the
screens has various stages. There is the production
of insulation material and then transport down to the
sunp. Then within the sunp there is transport. Then
inthe near vicinity of the screen there's transport.

The industry previously developed an
approach for production and transport down to t he sunp

that | think NRR has blessed previously. [Is that
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basically the state of affairs today? That is, as you
| ook at the source termthat now can potentially get
onto the screen, do you accept what industry had
previ ously proposed as far as the techni ques t hey used
to say how nuch nmaterial is produced and then the
transport fraction down to the sunp and then you are

going to take it fromthe sunp on through the screen

testing. |Is that basically the way it is?
MR. KLEIN. [I'"mgoing to look for help to
address that question. | think with respect to

chenmi cal effects, one of the things that we woul d | ook
for is that the relative arrival tine of chemcal
products will be consistent with how we think they
m ght be generated and transported in a plant
condi tion.

In other words, if you have a cal cium
phosphat e t hat m ght formi medi atel y, we woul d expect
that to potentially be added with debris relative to
one that mght be generated over tinme that m ght
arrive after the debris is forned.

DR LU Shanlai Lu from SSIB. Overall we
consider that SE proved the NEI guidance report. In
ternms of transport it's still conservative. |In terns
of the chemi cal effects and the precipitates, at this

point | think it is the assunption that it is 100
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percent transportable. Therefore, | don't think that
is an issue in terns of --

MEMBER DENNING That the chem ca
products are 100 percent transportable?

DR LU At this point, yes.

MEMBER DENNI NG But as far as the anount
of fibrous insulation and debris that make it to the
sunp, you are kind of accepting -- you still consider
t hat conservati ve.

DR. LU W still consider that
conservative, yes.

MEMBER DENNI NG  And | assume that when
t he applicants nake their case, they will take credit
for stuff that is retained back al ong the way.

DR LU Yes. W take the credit from
interceptor test and their own specific test.

MEMBER DENNI NG Ckay.

DR LU Relating to near-field effect |
am going to cover that. It is close to the sunp
strai ner and then we can tal k about that.

CHAI RMAN WALLI'S: So shall we nove al ong
to the next subject? The next subject appears to be
coatings. |s the next subject coatings?

MR. YODER: Correct. M nane is Matt

Yoder, NRR
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CHAl RMAN WALLI S: Do we have a handout ?

MR. YODER | believe you have copi es.
|"m going to address the coatings issues that are
still on the table for GSI-191 and the staff's
proposed resol ution path for those i ssues. To refresh
your menory, the key issues that are still on the
tabl e for coatings are the zone of influence and the
area imediately around the pipe break where the
coatings can be destroyed.

The anount of unqualified coatings. These
are coatings that were never assuned to be able to
survive a DBA. Sone testing has been done to try to
prove that some percentage of these will remain
adhered to the subtract and won't becone a debris
source. |'ll discuss that.

Transport of coatings which you heard a
little bit about yesterday. Then assessnent of the
coatings that are assuned to be DBA qualified to
ensure t hat t hey are still i ntact.

So that's current activities. Regarding
the zone of influence, we expect by July 15th to
receive two reports fromindustry groups.

CHAI RMAN WALLIS: Wait a mnute. |I'm
trying to stay with these activities. Wuat is the

status of predicting what effective coatings is on
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head | oss. Is that something you are satisfied with?

MR. YODER | don't plan on addressing
head | oss but | think when we tal k about transport
maybe that would be a better tine to discuss the head
| oss inplications.

CHAI RVAN WALLIS: | don't think we have a
tool for predicting head | oss with coatings yet. Do
we?

MEMBER S| EBER:  No.

CHAI RVAN WALLI'S:  Not one that | know of .

MEMBER DENNING Well, | think it's a
matter of if the debris is fine debris, then | think
one assunes --

CHAl RVAN WALLIS: It's ground up very

smal | .
MEMBER DENNI NG Yes.
CHAI RVAN WALLIS: But if it's flakes --
MEMBER DENNING.  If it's flakes, then it's
different.

MEMBER S| EBER:  Wel |, | gather the outcone
of yesterday's discussion on coatings was it doesn't
transport very well.

CHAI RVAN WALLI'S: That may solve it.

MEMBER S| EBER: So you don't need to know

t oo nmuch about it.
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MR YODER: W'Il get intoit inalittle

nore depth in the transport section. The bottomline
isif it's particulate, we would expect it to behave
like other particulate debris. |If it's chips, it's

probably not going to get there anyway.

CHAI RMAN WALLIS: How big is a particle
before it's chip?

MR. YODER: The testing that was done for
our transport went down to a 64th of an inch so that
is pretty fine. W consider that a chip.

CHAI RMAN WALLIS: It's still thin conpared
with its di mensions.

MEMBER SI EBER  Ri ght.

CHAl RVAN WALLIS: It's still a flake.

MEMBER SIEBER  Still a fl ake.

MR YODER A that size it's still nore
the shape of a flake. So for zone of influence we
expect to get data by July 15th. As | said, there are
two different industry groups that did testing to
reduce the size of that zone of influence. |1'Il talk
nore about each of these topics as we go on.

There has been sonme testing on the
unqual i fied coating performed by EPRI to try to take
credit for some of these coatings renmaining on their

substrai ght where the staff position before was that
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all of these things are going to fail and becone a
debris source. W are currently review ng that
report.

As you heard yesterday, Ofice of Research
is analyzing the transport results. W continue to
interact with the industry groups on this issue of
assessnment of the coatings and what is the proper way
to ensure that these coatings that are qualified are
going to stay on the wall.

CHAI RVAN WALLI'S: Maybe we can hel p you
when you cone up with a draft position where you are
going to say we are going to accept a zone of
influence of a certain size for certain kinds of
coatings. They are going to accept certain proportion
of unqualified coatings being taken off or whatever it
is, or within sone zone or whatever. W are going to
accept certain transport tests as being valid or if
you have a velocity | ess than sone certain size. Wen
you come up with a position or draft position on these
matters, that is perhaps where we can hel p you?

MR. YODER: | agree. | expect we will do
just that, we will forma staff position, X percent of
these coatings will fail. This is the size of the
ZO, etc. W would welconme your feedback on those

positions.
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"Il talkinalittle nore depth about the
zone of influence testing. The staff guidance that is
currently out called for a spherical zone of influence
of 10 L/D. A radius of 10 pipe dianeters around that
break location, all the coatings within that area
woul d be assuned to fail and fail as fine particul ate.

What we have seen fromsone of the testing
is that when these things fail within that two-phase
jet area it is by erosion and the failing is very fine
pi gnent al nost, 10 micron size pignents. That is the
assunption. Everything within that zone of influence
is very fine. It is going to transport. It is going
to play into your debris bed.

As | said, two different groups. These
are groups that were sponsored by di fferent subsets of
plants to perform this kind of testing have taken
coupons of these qualified coatings, subjected themto
a two-phase jet in an attenpt to reduce the size of
that zZO. W'Ill get those reports July 15th and as we
go forward our review will focus on that two-phase
jet. Is it realistic of what you woul d expect froma
real pipe break, how were those coupons prepared, the
actual coatings that were used, and how did those
apply to the coatings that are actually in the plant.

Moving forward, we'll provide the staff
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position to the industry, to NEl, and we woul d expect
t hat any concerns that we have with this testing would
be addressed by |icensees when they submt their

generic letter supplenmental response. If we say do
not address the irradiation of the coatings or any
ot her aspect, we woul d expect that they woul d possibly
performnore testing to address that or find another
way to address that concern if they plan on taking
credit for reducing the size of the zone of influence.

Regardi ng the unqualified coatings test,
and 1'Il explain these tests a little bit because
know t he Cormittee hasn't perhaps seen this report or
hasn't been privy to this, what they did is they went
into plants and took actual el ectrical cabinets, pipe
hangers, various equi pnent out of the plants.

These things have been aged, been in the
pl ant, been irradiated, been subjected to nornal
service. They put these things in an autocl ave where
t hey sinmul ated a DBA tenperature and pressure history
and subj ected themto spray. The result was that sone
percentage of the coatings failed and sone remai ned

adhered to the equipnent.

CHAI RVAN WALLIS: | just |ooked at it very

briefly. It wasn't always consistent, was it? |

nmean, the difficulty was that you tested sone
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el ectrical box and sone of them behaved one way and
sorme behaved in di fferent ways. Wat are you going to
concl ude?

MR. YODER. Right. Certain coatings types
performbetter. Certain pieces of equipnent perform
better. | envision when we conme up with a staff
position for thisit will be if you can prove that you
have coating X we woul d accept sone percentage of it
will stay on. |If you have coating Y, maybe a | esser
percentage will stay on. Maybe we won't give you
credit for any of it staying on.

As | said, the intended use is to reduce
t he amount, the percentage that will fail. Also they
capt ured sone data about the size of the debris. Once
it did fail they were downstreamfilters. | alluded
to yesterday during the research presentation that the
debris that was captured downstreamwas all fine
debris. The largest pieces were around 1,000 m crons.

CHAI RMVAN WALLI'S:  You say this indicates
sone licensees wll wuse the data, test data.
Presumably it would be better if it were in the form
of sone sort of NEI gui dance or sonething so that they
all were using this data in a consistent way.

MR. YODER: This report has been put out

as essentially a data report.
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CHAI RVAN WALLIS: It can be interpreted

different ways by different |icensees.

MR. YODER: That's correct. That is why
the staff wants to review this thing in advance and
provi de a position so that |icensees when they do use
this data in whatever way they want to use it will be
aligned with --

CHAI RVAN WALLIS:  You are not going to ask
sonmeone like NEI to synthesize it all into a position.
You're going to do it.

MR. YODER: Correct. W are going to tell
them what we will and will not accept.

| heard yesterday from the Ofice of
Resear ch about our coatings transport work. Licensees
who plan on crediting lack of transport such as the
chi ps that we saw under representative | osses probably
will not transport to the surface. O they do
transport to the surface --

CHAI RVAN WALLIS: Where do these chips
come fron? You told us the debris is actually eroded
into very snmall particles. Were do the chips get
for med?

MR. YODER  Okay. And we'll get there
also but I'lIl go ahead and -- within the zone of

i nfluence you are going to have fine particul ate,
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okay? Unqualified coatings outside of that zone of
i nfluence they are weaker.

CHAI RVAN WALLI S:  You assume they all cone
of f?

MR. YODER: They will cone off and those
we' ve shown |like that EPRI test will probably end up
in fine particulate. You also have sonme qualified
coatings which are nuch nore rigid, nuch nore robust
coating system outside of that zone of influence.
Some of those are degraded either because they were
m sappl i ed, they have aged in sonme way. Wen those
fail, we have seen sonme data and there is one plant
t hat has taken sone of those coatings in |arge chips
and run a simlar autoclave test and nmuch of themstay
inachipform Sone of these coatings will remain in
a chip form

CHAI RVAN WALLIS: Sone may even fall off
wi t hout a LOCA.

MR. YODER: Those are the kind of coatings
that |'mtal king about. The plant that performed this
testing actually used sone of those coatings that had
fallen off the wall, scraped themup, and said, "Wat
is going to happen to these things in the DBA? Are
they going to turn into dust or are they going to stay

in chips?”



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

71
CHAl RMAN WALLI'S: You didn't assunme how

much of these coatings cone off. Are you going to
grade each plant? You' ve got 10 percent degraded
coatings or whatever?

MR YODER: There is another slide in this
presentati on.

CHAI RVAN WALLI S:  Anot her slide that says

t hat ?

MR. YODER: That goes to the assessnent of
the qualified coatings. As | said, there have been
plants recently where we have seen sone of these
coatings that are supposedly qualified to a standard
DBA falling off the walls under normal conditions.
| ndustry has historically perfornmed vi sual assessnents
of these coatings. Do a containment wal k down and
identify areas where you see blisters or cracking and
chi ppi ng, etc.

Staff as a result of these failures where
they were perform ng visual assessnment but either
sonmet hing went wong in their programor they weren't
perform ng the assessnent properly or the techniqueis
not good enough to ensure the stuff is going to stay
on, we fornmed a position that the industry either

needs to take one of these three options that |'ve
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listed out here. They either need to denonstrate, do
some test programthat visual assessnent is adequate
to prove these things will stay on. They need to go
and performphysical testing, performsone sanpling of

their coatings with physical tests that can prove that

these things are going to withstand --

CHAI RVAN WALLIS: In the May neeting the
i ndustry was very resistant to the second one.

MR. YODER That's correct.

CHAI RVAN WALLI'S:  You coul d just have a
coating pul |l over or sonething that you put on the wall
and pul | .

MEMBER MAYNARD: There are pull tests.

CHAI RVAN WALLIS:  Pull tests. That would
be rather easy to do. Wiat is the problen? You don't
like to go into contai nment?

MEMBER SIEBER: It's the result that is
t he problem

MR YODER | won't commend on that.

CHAI RVAN WALLI S:  What did you say, John?

MEMBER SIEBER: It's the result that is
t he problem

CHAI RVAN WALLIS: They don't I|ike what
t hey find?

MEMBER S| EBER:  Soneti nes.
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MR. YODER: The feedback we've gotten on

t hat second opti on, performance and destructive tests,
is that it is a destructive test and they don't want
to go and rip paint off the wall.

CHAI RMAN WALLIS: It's going to be | ocal
presunabl y.

MEMBER SI EBER: You still have to repair

MEMBER MAYNARD: Yeah, you still have to
repair it.

CHAI RVAN WALLIS: That's part of the test.
You pull and you repair right away.

MEMBER S| EBER: Wl |, but when you repair
a mssing paint chip, you end up doubling up in somne
spot s.

CHAI RVAN WALLIS: It mght be worse.

MEMBER S| EBER: That basically is a non-
tested systemthen and the repair is unqualifi ed.

MR. YODER: Correct. Aside fromthe fact
that if you wanted to go back on as a qualified system
there's a ot of QA you have to go through and a | ot
of processes to prove that it is going to be a
gual i fied coati ng.

MEMBER SIEBER: It's got to be conpatible

with the original coating and sonetinmes you can't
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buy --

CHAI RVAN WALLIS: If you pull it one place
and it comes off, then you would have to pul
everywhere to see if it comes off.

MR YODER: | think the other issue is if
you performed a random sanpling and you found that
some percentage failed, where do you stop the
sanpling. It mght expand.

CHAI RMAN WALLI'S: That m ght be a good
thing for you guys to determ ne.

MR. YODER: This is the position we took.
W suggested that they dothis. Alternately the third
option that we provided is that you assune all the
coatings fail and then you consider the transport
inplications and the head | oss inplications.

CHAI RVAN WALLI S:  What size do they fail,
t 0o.

MR YODER That's correct. In order to
do that you are going to have to prove that you get
chi ps or you get particles of whatever size. Maybe if
some percentages fails as chips, sone percentage fails
as particles of a very fine nature you have to account
for it in your evaluation.

MEMBER SIEBER: That is pretty tough

because when you really think about it there's a | ot
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of coatings inside containnent. | nean, there's tons
of stuff.

CHAI RVMAN WALLIS: It's on the order of
100, 000 square feet, isn't it?

MEMBER S| EBER:  Yeah, it's real thin. On
the other hand, there's a |lot of paint that goes in
t here.

MR. YODER: There is a |lot of paint.
Anot her issue is say you have a plant that goes ahead
and assunes that all their paint fails. They have
anot her | arge anmount of debris in the sunp and in the
chem cal effects area we have asked t hat t hey eval uate
t he i npact that anount of material could have. 1Is it
going to |each out some other chenical constituent
that could add to the chem cal effects problen? W
have asked themto address that concern.

MEMBER MAYNARD: This is an area where it
is inportant to be conservative but not overly
conservative because the additional work that can be
generated you can actual |y cause additional probl ens.
Al so you are working in an area the nore peopl e that
you send into there to be working, testing, and doing
ot her things, you are picking up radiation exposure.
It is inportant to be conservative but | think we have

to be careful we're not overly conservative and that
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generating a lot nore radiation exposure and ot her
pr obl ens.

MR YODER: As we nove forward with this,
| expect licensees to take di fferent approaches. Sone
will say that all the coatings fail and maybe they

have enough margin with their head | oss that they can

accept that. Ohers will say that some percentage
fails. Qhers will prove through physical testing
that the coatings are still good.

CHAl RVAN WALLI'S: What are these vendors
doi ng, these vendors that are doing | arge-scal e tests
inaflume or sonethingwith a full-scal e strainer and
that throwi ng debris in and then seei ng what happens?
Are they throwing in coating debris as well?

MR. YODER: They are throwing in coating
debris and they are throwing i n a tremendous anount of
coating debris.

CHAI RVAN WALLI S: They are? Ckay.

MR. YODER: And one of the things that
we' ve asked is for these plants that are throwing in
such a | arge anount of coating debris, they are going
to need to address the near-field effect and the ot her
i ssues, the scaling issues that we have with the flune
testing. You will hear nore about that when Dr. Lu

gives his presentation this afternoon.
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As | said, we are going to eval uate each
plant's response as they cone in. W have provided
the three options that we expect themto take. W
wi |l evaluate themeach accordingly. W are going to
continue to work with the industry on this, with ASTM
EPRI, Nuclear Uilities Coating Counsel.

There is a workshop, an ASTM wor kshop in
July the staff will attend. That is focused on trying
to identify the proper way to assess your coatings,
per haps sone new assessnent techniques that aren't
currently used. There's an EPRI/Nuclear Uilities
Coati ng Counci|l workshop i n August that focuses on the
agi ng of these coatings.

Is this an aging problem are these
coatings nearing the end of their |ife expectancy, or
is this sone other phenonena, these coatings that you
are seeing failing? Ws it just an application error
and i f they were applied right they would continue to
serve their function?

The | ast bullet here, this cane out of a
wor kshop, the recent workshop with NEI. An industry
group has proposed to try to validate that first
option | provided, the visual assessnment, to
denonstrate that the vi sual assessnent i s good enough.

What they proposed is to go into a handful of plants,
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find areas that they deemvisually acceptable, and do
destructive tests to prove that. W said it was
visual | y accept abl e.

We said it would survive a LOCA. W did
a physical test and that backs up the fact that we
said it was visually good. The initial feedback that
the staff has given themis, "W'Il work with you on
this. W'Ill cone observe. |It's not going to fly if
you go into a pristine contai nment with good pai nt and
you do this. You are going to have to find sonme bad
paint as well to try to validate this effort. That's
inthe early stages and the staff will be working with
themto --

CHAI RVAN WALLIS: Wwell, if you go into a
contai nment where a small region is shown visually
that there's a problem then you could | ook and see if
t he pl aces which you didn't detect visually are okay.
That sort of thing is what you're going to do.

MR YODER: Correct. W have asked that,
you know, if you find a bad section of paint, we |ike
to start close to that area and work your way away.
See how far you really can predict and maybe you comne
up with a nodel that says within a radi us of however
many feet visual is okay and then you apply that

conservatively when you do your wal k down. Maybe it
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won't work at all. Maybe we have to fall on the
second or third option which is do physical testing or
assunme these things fail. W'Il see and we'll update
you.

MEMBER SIEBER  So you want to see how
much the bad painter was able to paint.

MR. YODER. To wap up, | would just Iike
to reiterate that for all of these areas, these
coatings i ssues, we have identified paths forward. W
may not be in total agreenent on what the end result
will be but I think we have a clear path to work our
way out of these problens and industry is on board
interacting with us totry to solve these issues. In
many of these areas we have test data so | think we
are in good shape in the coatings area.

MEMBER SIEBER | have a question.
Wt hout discussing any specific licensee, |'m sure
that the staff as seen sone variability inthe quality
of coatings fromplant to plant. Are there plants
t hat have superior well adhered and intact coatings
and are there other plants that have bad coatings
where you see a | ot of deterioration? |If so, what is
t he proportion?

MR. YODER: As | said, one of the industry

groups that we're working with is EPRI and NUCC
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Coatings Aging Task Group. One of the outcones of
that is they perforned a survey to try to assess how
extensive is the problem |Is this happening
everywhere? 1Is it only at certain plants? One of the
things that cane out of that is it seens that certain
coating systens, primarily inorganic zinc primer with
a phenolic epoxy topcoat tend to be the bad actors.

The initial thought is that this inorganic
zinc primer is difficult to apply. |If you apply it
too thickly it becomes dry and the top coat won't
adhere. It will come off. Too thin or some other
probl enms. Because of the difficulty of the
appl i cati on, the thought is perhaps it's an
application issue and that it nay be isolated to
certain subset of coding systens.

Staff is working with that group. W have
not fully bought into that yet but it is one possible
resolution. W are not convinced that it's not an
aging problem It could be other coatings may al so be
susceptible to simlar --

MEMBER SIEBER: It would seemto ne then
that if there are plants out there that have coatings
that are suspect, that the solution would not be to
repl ace the coating but to nake the sunp pit |arger.

In that case, do you have the tools to eval uate how
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| arge the sunp needs to be made just to acconmmopdate
the coating issue in the plant that has susceptible
coatings?

MR YODER There are |icensees who have
suscepti bl e coati ngs, have bad coatings, have coati ngs
falling off the walls and they have taken t he approach
that, "Well, we are going to make our sunp bi g enough
to deal withit." They will either say it all gets to
our strainer and consider the head | oss inplications
and the downstream inplications or perform sone
testing to prove that it will be chips and maybe it
all won't get there.

MEMBER SIEBER | think there is sone
uncertainty involved in those kinds of calculations
that you need to pay attention to. That's it.

CHAI RMVAN WALLI'S: Anynore questions or
cormments fromthe Commttee? Thank you very nuch

MEMBER S| EBER. Thank you.

CHAI RVAN WALLI'S: Now, yesterday we net
and after we were off the record and di scussed whet her
or not what we heard yesterday shoul d cone before the
full Conmttee. | think the Comm ttee should consider
careful ly whether or not what we are hearing today is
something that the full Conmittee should hear, our

col | eagues should hear and would actually want to
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conment on.

This path forward rat her than t he research
we heard about yesterday is sonmething that we want to
comment on as a Commttee and then have a neeting in
July about. [I'mjust throwing that out for you to
t hi nk about t oday.

W are going to take a break until 10: 30.
| s there anyone who objects to taking a break until
10: 30? We'll take a break until 10:30 then.

(Wher eupon, at 10:10 a.m off the record
until 10:35 a.m)

CHAI RVAN WALLI S:  Come back into session.
W are going to hear about sonet hing you al ways want ed
to hear about, downstream effects.

MR. UNIKEWCZ: Good norning. M/ nane is
Steven Uni kewicz with the Division of Conmponent and
Sheari ng, Conponent and Testing Branch. This norning
we are going to talk about -- what I'mgoing to talk
about is downstreameffects, specifically non-vessel.
The areas of ny topic is really downstreamthe screen
totheinlet vessel into the feedwater nozzle into the
vessel. W'l talk about the punp valves and all the
ot her internedi ate conponents.

What |'m going to cover is the current

status of our evaluation, the challenges remnaining,
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how we plan on going forward, and |I'I| provide a very
short summary of where we are today.

Wiere we are and what the current status
isis, as we've tal ked about for the | ast year, al nost
all licensees are using the PWR Omers G oup WCAP-
16406P which is the Downstream Sunp Debris Effects in
Support of GSI-191.

What this was, thiswas initially areport
given to us for information only last June. \Wat we
have done since | ast June is we did take a prelimnary
| ook at that. W provided the WOG and now t he PWR
Owners Goup with roughly 43 comments, if you wll
since we did not have that for formal review

Since that tine we have spent a
consi derabl e anount of tinme tal king with them about
our coments and what sone of our very general
concerns are. Since we didn't have it for specific
review, it was neant to be a high-level type
di scussi on and we have had a series of them over the
| ast year, nost recently about a nonth ago.

CHAI RMAN WALLIS: Did you find the
research useful on downstream effects and val ves and
that sort of thing?

MR UNIKEWCZ: It was useful in that it

confirmed a lot of the things that we had already
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felt. W had sone inclination and we had sonme good
engi neering judgnent about how the val ves woul d cl og
and sone of the other things. Really that provided |
t hi nk useful information to us and that provi ded good
confirmati on of what as engineers we felt we knew
anyway. It provides a solid basis for sone of our
ongoi ng eval uati ons.

CHAl RMAN WALLIS: It certainly showed
there could be effects.

MR. UNI KEW CZ: Absol utely.

CHAI RVAN WALLIS: It showed there were
effects on the valve coefficient and so on. | don't
think it got to the point of predictive tool. Sort of
given this stuff you know exactly how to predict what
a valve will do. It is up to industry to presune to
provi de that.

MR. UNIKEWCZ: That's correct. By the
same token, it did do sone very useful things. It
confirmed what we had said early on a coupl e of years
ago that there are sone effects. |In fact, people do
need to consider this and, because of that, a nunber
of licensees are, in fact, changing out throttle
val ves.

They are going to di fferent designs. They

are doing a lot of different things. | guess on a
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personal basis sone of the research was gratifying in

that it confirned that we had tal ked about from an

engi neering basis to people a nunber of years ago.

Because of

our

conversations with the

West i nghouse Omers Group and on initial Rev. 0 they

provided us a redline strikeout version. Now, that

redline/strike-out

review. W just

data provided us for topica

received it June 5th. A quick read

of it says they have addressed sonme of our comments.

They haven't

coment s.
revi ew. |

t hat .

subm tt al

That

necessarily

tal k about we plan on going forward with

report

addressed all of our

right nowis in acceptance

The June 5th date and the June 5th

at

| east fromour evaluation, really is a

key point going forward because it finally gives us

somet hi ng tangi bl e i n-house to speak very openly and

honest with the industry about.

The

chal | enges

chal | enges you' ve heard al

| think are the sane

along. Very specific to

t he downstream eval uations i s because of the nethods

and how utilities stacked up to priorities, a |lot of

the initial

i nconpl et e.

A

responses

| ot

of

to

t hat

the generic letter were

reason was we believe
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because t hey were concentrating very much on1'Il| call
themthe upstreameffects, the head | oss nodel i ng, the
transport, a lot of those earlier issues, with the
t hought that once they get that behind them the next
step woul d be to address what happens once we get by
t he screen.

For that reason alot of initial responses
were inconplete. As | said, what has happened is
since virtually all of the licensees are using this
WCAP it does require acceptance and they submtted it
for topical review

CHAI RMAN WALLI S:  Consi deri ng downstream
ef fects because sone of the designs that |'ve seen in
t he screens have sl ower holes than they had before.

MR, UNI KEW CZ: Yes.

CHAl RMAN WALLIS: They even have a
suppl ement ary devi ce which i s supposed to catch stuff
whi ch gets through the holes. They are certainly not
-- they certainly have not ignored downstreameffects
in their screen design.

MR UNIKEWCZ: |If | said that, that's
what | neant to inply. | think with a resource
| ooki ng at di fferent engi neering solutions you put it
on where you feel you need to make the npbst progress

in the lest anobunt of tine and that was really on
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screen design. Once you deal with the screen design,
then we can deal with punps and val ves, instrunents,
| ow-fl ow areas and things of that nature.

As | said alittle bit earlier, the WCAP
will require acceptance and detail ed review by staff.
It's arelatively volum nous docunent. There is a |ot
of information in there. It is going to take sone
time.

CHAI RMVAN WALLIS: | guess the detailed
revi ew cones before the acceptance. Doesn't it?

MR. UNIKEW CZ: Again, this project has
been like a | ot of others that, yes, in effect we have
done a lot of detailed review prior to acceptance
review. That is a true statenment. It is the nature
of this project.

MR. SCOTT: But to be clear, the detailed
review that ultimately results in our report on our
eval uation follows acceptance for that review

MR. UNIKEW CZ: That's correct.

CHAl RMAN WALLIS: | guess | have to
guestion what you nmean by acceptance. You accept it
as being worthy of review

MR. SCOTT: Acceptance neans there is
enough information the staff can begin to review

CHAl RMAN WALLI'S: That doesn't nean that
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you agree to everything that is in there.

MR UNIKEWCZ: That is correct. | use
the termacceptance reviewin the context of a topical
report.

CHAI RVAN WALLIS: | was thinking of
acceptance in the form of endorsenent really.

MR UNIKEWCZ: No, sir. It does not
inmply endorsenment at all. It inplies that it has
enough information for us to enable to begin our
review.

CHAl RVAN WALLI'S: | see.

MR. UNIKEWCZ: A quick read of it and,
again, we've only got it a scant week ago, it is not
clear that they have addressed all of our comments.
| guess that is not terribly unusual. W do expect a
| ot of continued conversation with themon those
details and very specifically to some of them nore
detailed reviews of how they are dealing with punp
rotating dynam cs, how they are dealing with sone of
t heir wear eval uations.

CHAI RVAN WALLI S:  How do you pronounce P-
WR-O G?

MR. UNIKEW CZ: W haven't figured that
out yet.

CHAI RMAN WALLI'S: WOG was easy. This is
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a difficult one.

MR UNIKEWCZ: W'Ill have to cone up with
sonmet hing. People need to recognize that there are a
| arge anmount of very plant specific data that are
required to apply this WAP. The WCAP is not a
nmet hodol ogy. It is, in effect, a reference docunent
for all intents and purposes.

It provides you a |lot of good reference
mat eri al that they gl eaned and gathered froma | ot of
di fferent sources whether it's fromthe pul p and paper
i ndustry, whether it's from the fossil powered
i ndustry, fromthe petro chem cal industry.

It is not inthe nethodology and it is not

a cookbook to say if |I start on page 1 and end up on

page 387 1've got an engineered solution to the
problem It is not that. It is a collection of
different materials. It is at this point intinme a

fairly decent copenium of good infornmation.

CHAI RMAN  WALLIS: Does it contain
di scussi ons of the core?

MR UNIKEWCZ: It does but at this point
in tinme the decision in one of our coments was the
core is sort of a unique beast and it was deci ded, and
we'll talk about this in the next presentation, to

really pull it out of it and let's sort of make this
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into three pieces. That is everything up to and
i ncluding the screen itself.

Let's deal from a systematic standpoint
just downstreamto the screen, to the inlet, to the
vessel, a very sort of clean, closed system if you
will, to be able to deal with froma paranetric
st andpoi nt than froma paranetric standpoi nt how do we
deal with in-vessel materials.

CHAI RMAN WALLI'S: There is a different
presentation we have on that.

MR. UNIKEWCZ: Yes, sir. That is
correct. That will be the next one. Because there
is, "Il say, alot of reference naterial and because
of a relatively large docunent and a |lot of
information in it, nmy expectation is that people are
going to need to understand how to apply this
information and how to apply this reference to their
parti cul ar eval uati ons.

Li ke everything else, there is a | ot of
variance within the plants. There is a |ot of very
pl ant -specific data. The concern, and one of the
things we tal ked to the Omers G oup about, is we want
to ensure that people are not taking information out
of context. They are not taking a bit of reference

out of context. That is put into the whole schene of
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t hi ngs.

| suspect, and it is sonething that we are
continuing to talk with the industry about, is it may
be very, very worthwhile to nake sure that people are
applying this reference nmaterial appropriately so
addi tional training may be required.

Now, people have had, or |icensees have
had, draft copies of this since last June. As a
result of that some of the things that the WCAP does
talk about is determning how you deal wth the
downst reamsource termand based upon what that is the
eval uati on of the conponents.

It is kind of interesting that as a result
of going through at least their first cut of | ooking
at the information is that they are going to start to
use vendor testing to determ ne the downstream source
term | believe the reason for that is is using
conservative assunptions that we had before they're
failing.

There are failing punps, failing valves,
failing a lot of other things just because of
conservative assunptions both contained inour initial
safety evaluation and in sone of the paraneters that
are being used within the WCAP report.

CHAI RMAN WALLI'S: They are failing these
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things in a theoretical sense.

MR. UNIKEW CZ: Yes, sir. They are
nmeani ng that they may fail thembecause they find that
a throttle valve with a 3 m| opening is clogging.

CHAI RVAN WALLIS: So you didn't say that
in the testing that the vendors are doing they were
failing downstream

MR UNIKEWCZ: No, sir. They are failing
along the lines of when they | ook at where rates of
particul ar stainless steels that they are findi ng gaps
opening up three, four tines nomnal. Wen they
conpared that to the rotor dynamc data, it does not
necessarily provide a good operable piece of
equi pnent .

MEMBER S| EBER: But there has been sone
testing. For exanple, data species punp.

MR UNIKEWCZ: There has been sone
testing. In fact, the PWR Owers G oup has contacted
and t hey have been wor ki ng t hrough fl ow serve and fl ow
serve did a punp and they did sone testing with a set
of materials to look at wear rates again for a
particul ar 410 stainless | eaded conponents.

Again, what | talked earlier about, our
concern is to nake sure there are roughly half a dozen

or a dozen different punp nmanufacturers, a dozen
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di fferent configurations. Alnost every plant operates
them a little bit differently. Stage to stage
pressures are a little different. How they apply that
flow serve data and other data to their particular
punp, or even if it is applicable are sone of the
things that we are tal ki ng about.

MEMBER SIEBER Wl l, sone of the
i nportant paraneters even within a given punp node
will vary. For exanple, water lubrication, does it
come fromthe punp fluid or does it conme from sone
ot her strain.

MR. UNI KEW CZ: Absol utely.

MEMBER S| EBER. Seal s, beari ngs.

MR. UNIKEW CZ: That is why we already see
t hat one of the recommendations will be nmade early on
was to | ook at such things as cycle and separators.
In fact, as people have | ooked at themthey are
sayi ng, "Gosh, we can't survive withthis. W need to
do a different nodification working with the punp
nmeasures to cone up with a different solution rather
than a cycle and separator.” A cycle and separator is
a great piece of equipnment. It has its place and it
has its uses.

MEMBER SIEBER: Difficult to install.

MR. UNIKEWCZ: So they are | ooking at
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ot her options. You are right, it's because of bearing
cooling. |It's because of other reasons, bits and
pi eces and parts specific to punp design.

MEMBER SI EBER: | guess my question is is
there enough detail in the WCAP to allow for a
t horough engineering analysis of a given plant to
determ ne whether it is acceptable or not. Secondly,
what is the assumed mssion tine, 30 days?

MR UNIKEWCZ: Let nme address both. One
is, is there enough information contained within the
WCAP? | have a tough tinme answering that right now
really without a detailed review Part of that is --
one of the really nice things about the report is they
did a very thorough i ndustry survey where |I've now got
make and nodel of LPSI punps, HPSI punps, contai nnment
spray punps, anything within the ECCS train.

| " ve got make and nodel of the various and
sundry sizes of throttle valves, all different types
of things. Based upon that, a lot of plant specific
data will be able to do that. I'mreally hesitant to
say without giving a detailed reviewthat it's -- |
feel right now there are holes init.

Again, I'mkind of reluctant to say nore
t han t hat wi t hout goi ng t hrough because of sone of the

comments we had and sone of our discussions with them
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it becane clear in our discussions that all of a
sudden the light bulb went on later on and, "Ah, we
understand. W didn't address that fully."” There was
sort of a recognition that once the |ight cones on and
you understand the problema little better, the
solution is closer.

They are closer. |Is the report conplete?
My gut feelingis no. WII there be a final revision?

| think the answer to that is yes. WII every plant

be able to use parts of it? Yes. WII it be able to
use all of it? | doubt it just because of the variety
of plants.

MEMBER S| EBER: You just got the | atest
version for your review.

MR UNIKEW CZ: Yes, sir.

MEMBER SI EBER: | woul d be very interested
in reviewing it, too, but it is premature for us,
think, to look at it now \Wen will it be available
for us to |l ook at?

MR UNIKEWCZ: | defer to M. Scott.

MR. SCOTT: | would say you could
certainly look at it now \Wien the tinme is right for
comments i s another question but we can --

Ral ph, did we not give you a copy of that

report?
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MR. UNI KEW CZ: Yes, Ral ph got a copy.

MR. SCOIT: So you all have it.

MEMBER S| EBER:  Well, do we have it? W
could have it.

PARTI Cl PANT:  You will have it.

MEMBER S| EBER. Coul d you nake it PDF?

CHAI RVAN WALLIS: Could you answer the
guestion that Jack had about m ssion tinme?

MR UNIKEW CZ: Ch, sure.

MEMBER SI EBER: Thirty days.

MR. UNIKEWCZ: The missiontinme is really
very plant specific. W have repair mssion and ECCS
m ssion times and fromplant to plant that varies. n
the next slide that beconmes part of the acceptance
criteria. There are plants that have | onger than 30-
day mission tines. |If a plant has |onger than a 30-
day mission tine, the expectation is the eval uation
extends out to that point in time. It depends on a
detailed review of their design and |icense basis.

This is truly an ECCS operability review,
system fl ows, process fluids, what are ny acceptance
criteria. | need to have 3,200 GPMfor this period of
time. It nmay very well be tinme dependent neani ng that
at a certain period of tinme, zero to 24 hours ny

required flow may be 3,000 GPM However, post 24
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hours it nmay be sonething |less. Therefore, if there
i s | eakage i n between seals or stages and the plant is
not -- the particular piece of equipnment is not
operating at its peak, that may be okay.

It may be okay as | ong as the punp doesn't
self destruct and it perforns whatever it is that fits
your Chapter 14, Chapter 15 Acts anal ysis and what is
the mssiontine. It is sort of a round-about say to
say is the mssion tine 30 days. Maybe sonetinmes it
sort of depends dependi ng on the situation.

There are nodifications ongoing. There
are plants that are hard facing internal conponents.
There are plants that are replacing throttle val ves.
One of the extensions onthereviewis, in fact, that.
They determined that they had very, very tight
cl ear ances.

Again, | think as a result of our review
and confirmation via the research work that they, in
fact, would plug the throttle valves in a very
consi dered nethod | ooking to make sure that their
pressure breakdown within their system again this
bei ng sort of a systemquestion, that the conbination
of possibly other orfi and valve design that they
could solve this problem Licensees are considering

changing orifice material because of worries. They
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are planned and they are ongoi ng.

Again, it is detailed design, it's
detailed designreview A lot of it goes back to sone
of the things that people are doing is they are
| ooking very closely at process fluid constituents.
Based upon their process fluid constituents, that is
how t hey are doi ng the rest of the evaluation. Again,
sort of wavering back and forth.

The early plants took a very, very
conservative approach. They are nmaking nodifications.
| think sone of the plants later on in life, if you
will, are looking back, "Gosh, if | don't have to
replace internal HPSI throttle val ve based upon good
representative test data, then that good test data is
something worthwhile to | ook at."

When we tal k about vendor trips, and M ke
alluded to it earlier, that is one of the things we
are going to be | ooking at over the next couple days
at one particular vendor in the active strainer
because this does becone a very critical piece.

How you deal with the pass-through fluid,
if youwll -- again, I'mgoing to stay away fromthe
term bypass. |It's not bypass fluid, it's a pass-
through fluid. Responses to our RAI and our RAl to

the industry earlier this year were really how are you
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goi ng to apply and how are you goi ng to use this WCAP

Tell us very specifically |I'mgoing to use
Chapter 6, paragraph 4.35 so that in sonme cases it was
really for us to make sure we focused our reviews on
the right things at the right tine understandi ng that
peopl e are doi ng nodi fi cati ons and maki ng eval uati ons.

The unfortunate, unfortunate in sone
cases, is that those responses were really not going
to see probably until at | east the end of the year and
nost probably later than January '07. One concern
expressed earlier are we sort of |ooking and doing
design reviews on the backside? Yes, we are.

The hope is that if there are chall enges
and nodifications, there are a lot of other
operational strategies which other folks within the
team can address. There are solutions to the problem
and a lot of times they are called engineered
solutions and it is a conbination of a |ot of
different things. WII| be |ooking at sone of their
eval uati ons on the backside? | think the answer to
that is yes. Are we concerned about that? Yes, we
are.

| would prefer to have sonebody up front
come and tell us what specific sections. The other

thing I'mconcerned about is that we are | ooking at
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this report in real tine. |If | can expend ny

resources on things that the wvast nmjority of
|icensees are using, that is where | prefer to spend
my tinme right now and spend |l ess tinme on other ones.

MEMBER SIEBER: The nost inportant
paranmeter innmy mindis the first bullet onthis slide
which is the source term

MR UNIKEW CZ: Yes, sir.

MEMBER S| EBER: And you're saying that
|icensees are using vendor testing to determne the
source ternf

MR UNI KEW CZ: Many are.

MEMBER SI EBER. How are they doing that,
you know, because if you use the surrogate as
descriptive of the included constituents of the fluid
that you are trying to punp around, they may not fully
represent what the source termw || be.

MR. UNIKEWCZ: Herein lies the challenge
that I think Shanlai is going to talk about later in
t he eval uati on of people's prototypical testing. That
is, why we are spending sonme tine at a nunber of these
vendors to make sure that, in fact, we agree with the
test methods, how they are collecting sanples, and,
nore inportantly, what they are doing with their

sanpl es.
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| agree because that is the key input
parameter, input assunption, if youwll, to a lot of
our evaluations. They are going to this because,
quite frankly, they are failing when they go on the
conservative end so the idea --

MEMBER SI EBER: | woul d expect that.

MR UNIKEWCZ: | think a |ot of us
expected that. They expected it al so.

MEMBER S| EBER: What kind of bounds are
you going to put on the licensee's selection of a
source tern? Are you going to look for a medium ki nd
of a source termor conservative so that you bound al
possi bl e cases?

MR UNIKEWCZ: W have to take it on a
case- by-case basis. W are going to have to see how
they apply it and assure that the nethod that they use
and the results that they use are conservative and/ or
realistic.

MEMBER SIEBER: | woul d suggest they
shoul d be realistic but | think that you have to apply
your same criteria to every licensee.

MR UNIKEWCZ: That is correct.

MEMBER SI EBER: Wl |, okay. Thanks.

MR. UNI KEWCZ: How are we noving forward?

Vell, as | said, we just received a report. W expect
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to have a lot of interaction with the PAR Owmers
Goup. There is a lot of information. W have a
fairly good -- there is an open conmmunication right
now. W expect to continue that. | suspect it is
going to i ncrease sonmewhat over the summer.

There are sone very site-specific issues
and there are sone responses to additional
information. Part of the questions and answers are
going to cone through ongoing audits which, again,
staff is going to talk about later. | suspect that as
we ask these questions and do nore eval uations on
t hese very site-specific audits, how peopl e are going
to apply it and to nake sure there is consistency of
use | think will becorme nore and nore apparent.

Once we conpl et e our revi ewand accept ance
of the WCAP, what it will dois it will provide a good
reference to ensure conpliance and operability.
Agai n, going back to making sure it is in conpliance
with design and license. |It's a piece in that whole
ECCS eval uati on process.

W are review ng nodifications and, as |
said, we are | ooking at continuing tests. The biggest
test of concern is, again, | believe, and we need to
have nore conversation, there may be at | east one nore

punp test of what I'Il call a representative specific
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style nulti-stage punp. W haven't got quite details
on that yet.

Shoul d t hat happen, we are very i nterested
to make sure there are tests set up again goi ng back
to we have witnessed these types of tests before in a
very specific plant basis before. W are watching the
nodi fications to at | east understand why they are
doing what they are doing, how they are changing
throttle valves if they are, and as they are changi ng
punp internals to nake sure they are not affecting
operation of the punp, and all those things that go on
i ncluding proof testing and appropriate in-service
testing and those types of things. Al of that is
ongoi ng.

As | said, the WCAP has been submitted for
topical review. There are definitely technical issues
that remain. W are not over. W expect a |ot of
interaction with the industry. Licensees need to
address whether it's in their RAI, what are the
responses to the generic letter, how they are
specifically applying this WCAP to their plant.

W are going to continue to work with t hem
and, again, plant specific evaluations are ongoing.
Everything will be verified by Decenber 2007, sooner

for sone plants depending on where they are and how
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they submt information to us. W are noving forward
and | think we are noving forward in a considered
manner at this point in tine.

MR. CARUSO Did you say you planned to do
pl ant - speci fic eval uations for every one of the 69
pl ant s?

MR UNIKEWCZ: No, sir. Wat | nean by
that is our series of audits that we are doing in
general. Part of that is our evaluation of
downstream Now, when they come in we will certainly
| ook at all 69 responses. By |ooking at the specific
eval uation, no, we are not. W are doing that within
the context of the plan for issue resolution. W'l]I
tal k about plant specific later, but no.

MEMBER DENNING Ckay. Any other

guestions on the external downstream effects? Then

we'll nove on to fuel.

MR. HAFERA: Good norning. |'m Tom Haf era
fromthe NRR staff. | have Walt Jensen with me from
Reactor Systens and Bill Krotiuk fromthe Ofice of

Research. W are going to provide you with an
overview of downstream effects related to reactor
fuel .

The topics I'Il go over, I'll give you a

current status of what our evaluation efforts are,
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what chall enges we see as renmining, what our path

forward is. W will provide sone prelimnary
eval uation results. | nust stress the word
prelimnary there. Then we'll wap up with a sunmary.

| think I will also try to build on what
St eve just presented because WCAP- 16406P does provi de
basic input and there are sonme sections in that WCAP
that provide evaluations for in-vessel. There is a
chapter specifically related to reactor internals and
fuel s.

The debris source term and debris
ingestion termis certainly inportant,
characterization, depletionco-efficients andthereis
al so an appendi x for the acceptance criteria for in-
vessel reactors. There are sections in that WCAP t hat
apply and we will use that as a baseline to then go
forward

As part of that going forward, the Owners
Group is planning to devel op a specific guidance for
eval uation of the fuel and that will be in the formof
an additional WCAP. As | understood, we originally
were trying to have them conme and present as part of
this but they were having their neetings this week to
di scuss the scope and the path forward for that WCAP

One of the things that we have previously
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identified with the Omers Goup is mlestones where
the staff will interact. They will nake interim steps
in devel opnment of their WCAP and they will present
those interimphases to us so we can review and
determ ne, provide feedback in terns of what we fee
shoul d be done with that.

| think another thing we just started
perform ng sonme i ndependent confirmatory anal ysis as
part of our plant audits. That will be covered a
l[ittle later. W are using two different analysis
tools and both are still in devel opnent and that is
what M. Jensen and M. Krotiuk will cover alittle
later. W are doing that in concert as M. Krotiuk
with the Ofice of Research.

W are going to continue to neet with the
Owers Goup to identify plant-specific inputs. One
of the things we're |l earning is when you eval uate fuel
it's not just a fuel. It's the reactor internals
packages, it's different reactor designs. Is it a
two-loop plant or a four-loop plant? Is it a B&W
plant or CE plant? How nany different reactor
internals packages are there? You put all these
conbi nati ons together and you need those inputs to
nmake sure that you are doing at |east a boundi ng

eval uati on.
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Chal l enges. | think M. Sieber

appropriately picked up on that. Downstream source
term That is without a doubt a |arge chall enge.
will cover that. Another challenge is schedule. W
need a tinely submttal of the new WCAP if we are
going to proceed forward and the Owmers G oup
under st ands t hat .

The review. At this point intine it is
very difficult to say what is our review going to
entail since we haven't even seen it or know what it
is. W do believe we need to fully devel op our
confirmatory anal ysis nodels. W are progressing with
that fairly quickly and I think we are nmaking a | ot of
progress in that area.

And we need, as | nentioned previously,
the relevant information that is needed to input for
t hese nodel s has got to be obtained and anal yzed.

For our path forward, we are going to
continue to interact with the Owers G oup, discuss
the site-specific issues that need to be identified,
and responses to RAIs that were previously generated
as part of review of the previ ous WCAP

W are going to continue to perform our
confirmatory anal ysis and devel op that as needed. W

will interact with the Owmers G oup, as | nentioned,
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at interimm|lestones as they devel op their new WCAP
At the end, obviously, we will have to provide a
revi ew and acceptance of that new WCAP. That shoul d
provi de conpl et e.

"Il now turn it over to M. Jensen
He'll go over our first confirmatory analysis too
RELAPS5 that we are using to eval uate downstream
effects.

MR. JENSEN. Ckay. |I'mWalt Jensen from
the NRR Fuel s and Code Review Branch. W picked up
exi sting RELAP5 nodel and started bl ocking out the
core. This nodel doesn't have core barrel flow holes
or slots nodel ed but we thought it would be good just
to have kind of a first cut of what core bl ockage will
do as far as core cooling.

MEMBER KRESS: Are you looking to see if
you still neet the Appendix K figures?

MR. JENSEN. Well, yes. That is in the
back of my mnd. Right nowthis is just to see what
wi | | happen.

MEMBER KRESS: Just to see.

MR. JENSEN: To see if it's going to get
hotter. See how much we have to worry about neeting
Appendi x K. Ckay. Dr. Krotiuk is going to talk about

nore detail ed anal yses we plan to do with TRACE. W
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understand the PWR Owers G oup al so plans to do sone
generic calculations with their code.

MEMBER KRESS: Are you just |ooking at
bl ockages of the core or are you including the whole
circuit with the bl ockages of the val ves and bl ockages
of the screens?

MR. HAFERA: Anyt hing outside the vessel
again, was covered by Steve Unikewicz. This is
strictly in the vessel.

MEMBER KRESS: Yeah, but when we get
around to actually seeing what the total effect is,
you'll have to include those effects on the flow.

MR. JENSEN. Yes, sir. | guess what we
want to do is look at one thing at atine first to see
what effect each one has. This is what we are doing
noww th RELAP. Let nme nove to the next figure. This
is what we got and this is a 99.9 percent core
bl ockage. W ran 90 percent core bl ockage, 99 percent
core bl ockage wi thout heat up. This is a 99.9 percent
core bl ockage which is an area in the bottom of the
reactor core like a hole about three inches in
di aneter. The core remained --

MEMBER KRESS: This is one specific
channel ?

MR. JENSEN: No. this is just a whole
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| umped RELAP nodel. | think it had six actual nodes
goi ng up the core and it nodel ed t he whol e core as one
di nensi onal .

MEMBER KRESS: One dinensional. So this

flow was all spread out over the whole core cross

section.

MEMBER S| EBER: I n the nodel

MR JENSEN: In the nodel it is. This
assumres this nodel, like you said, the flow goes in

and i nmedi ately spreads.
MEMBER KRESS: That's why you will need a

TRACE

MR JENSEN: W& would like to | ook at sone

nmore detailed two and t hree di nensi onal .
So what this did, the flowgoing into the

reactor vessel fromthe down tunnel, it just matches

boiloff. This is the cold leg break and it is assuned

that the rest of the ECCS flow just spills right out
of the hole. Core flow, about 100 pounds per second,
and core bypass flow, which in normal operation was
positive, this goes negative and nakes a natural
circul ati on.

The next slide. What is happening here is
that the flowis going up in the core and down in this

bypass regi on between the baffle and the core barrel
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and then, of course, down in the down tunnel. RELAP5
has had kind of a wunfortunate history of having
extraneous internal circulation patterns, particularly
when we nodel the core up into a |lot of segnments for
AP600. | thought it would be good to do a little hand
check.

This is a very sinple-mnded | ook of the
reactor vessel. The core is about 50 percent voided,
steamcom ng up, water. Then it is carried out of the
core, flows down to the core bypass region and nakes
its circul ation.

Water conming into the reactor vessel is
that which is needed to make up the boiloff. The
driving force is the fraction. The RELAP predicted a
l[ittle bit higher than 50 percent. 1've seen 50
percent in some of the industries. | think that is
the fairly accepted nunber.

Then matching the standard delta P with
the frictional delta P. Now we have this sinple-

m nded equation that we can use then to back out the
core flow Actually, we have nore driving heads than
woul d be in this cal cul ati on because six feet of water
in the down cone is up above the core but that is not

i ncl uded here.

Anyway, as we ran this we then were by
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hand abl e to predict about what RELAP was cal cul ati ng
which is a core flow of about 100 pounds per second
for this very severe core bl ockage. That is about
twice as what is needed to obtain core cooling which

i s 50 pounds per second. Based on that, then it would
t ake an even smal | er area of about 1.8 i nches based on
this RELAP nodel to provide adequate core cooling.

Again, this is an old RELAP nodel and |
think core frictional pressure drops have increased
with nore recent fuel. This was a Babcock and W/ cox
pl an. They had core barrels and valves. |It's able to
rel ease steamnore readily than a plant with U tube
st eam generators that have to push the steam around
t he | oops.

W need sone actual field data. Last week
we up to Westinghouse and got a Watts Bar audit and we
obtai ned accurate field pressure drop data and core
internals data from Wstinghouse from the RELAP and
RELAP still showed adequate core cooling for 99.9
percent core bl ockage for a Westinghouse plant. W
are still looking at that. | wouldn't want to just
assurme that nunmber is right but give it a lot of
mar gi n.

For the Westinghouse case instead of

havi ng negative flow going down the core bypass, it
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started to push the flowup in a positive direction so
the core was cool ed both fromthe top and the bottom
Agai n, we need --

MEMBER BONACA: That seens to presune that
every channel in the core will have sonme flow. You
are inferring that froma one channel representing the
whol e core. Secondly, whatever you do to restrict it,
you still have sonme fl owthrough. M/ question is sone
of the channels nmay not have any flowthrough any of
t he assenbli es.

MR. JENSEN: This is an open core.

MEMBER BONACA: | understand that.

MEMBER S| EBER:  Boxes.

MEMBER BONACA: | know it's open. | know
it's not PWR

MR. JENSEN. You have a good question. W
hope to investigate that.

MEMBER DENNI NG | have anot her question
which is basically what you're seeing is you can have
a lot of global core blockage and still be able to
cool the core. Have you |looked at all at debris
occurring at good spacers and causing small | ocal
bl ockage around pins because there the capability to
remove heat is really limted because there is very

little delta P across a bl ockage that woul d occur of
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that type. Do you understand what |'m sayi ng?

The little collar of fibrous material
around a smal | section of pinjust |ike aninch or two
inches of pin filling a channel and you are not able
to cool that local pin. That is not global failure in
any sense. Even if you nelted that little part of the
pin, I'"'msure overall it probably arrests that. Have
you taken any look at this local effect of fibrous
debris bed form ng around the pin? | was amazed when
| did it and found how little anpunt of material it
takes to cause overeating of the pin.

MR. JENSEN. | thought about that, Dr.
Denning. |f sonething is blocking the bottom of the
spacer grid so the water can flowin fromthe top, it
m ght be cool .

MEMBER DENNING |If you look at just a
debris bed around the small section of pin, there is
no delta P across it to drive flowthrough that debris
bed. You know, we kind of have the feeling that the
water will find its way and cool things but if you
ook at alittle debris bed of fibrous material around
a single pin, small collar, small height, you can't
renmove the heat fromthat because the delta P is so
smal| across that to drive flow through that little

debri s bed.
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MR. JENSEN. You are tal king about not

just a blockage. You're talking about materi al
actual ly back behi nd between the pin.

MEMBER DENNI NG Essentially filling the
channel underneath the grid spacer for sone distance.

MR  HAFERA: We've had di scussions
regarding that issue with the Owmers G oup and we've
al so had internal discussions on that. Cbviously
RELAP is not the tool for that. W have had the sane
guestion now three tines.

MEMBER DENNING It's a sinple hand
cal cul ati on.

MR. HAFERA: W've said we are going to
use TRACE to anal yze | ocal effects and we are going to
confirmTRACE with other effects. Yes, we understand
that RELAP is not the right tool

MEMBER DENNING It is a sinple hand
cal cul ati on.

MR. HAFERA: Ckay. Yes.

MEMBER DENNI NG It's a question do you
formthat debris bed or don't you.

MR HAFERA: We've had this discussion
with the owners and I know | asked the last tine if
you could provide us with your hand cal cul ati on and

the inputs and the assunptions, we would graciously
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appreciate that so then we could evaluate that. W

have turned t hat over to the Omers G oup and they are
going to do that. W are also going to independently
confirm that but right now we are using that wth
TRACE for |ocalized effect.

MEMBER SIEBER:. That is truly a | oca
effect and there will be flow around that bl ockage.

MR. HAFERA: Correct.

MEMBER S| EBER: As you said, assenblies
are open. Assenblies are not in boxes so there is
cross-conmmuni cati on but you are going to have a hot
spot and the question becones will that hot spot |ead
to alocal failure at that point. A local failure is
likely to cause an expansion of the tube which nakes
t he situation worse.

The questionis howw despread is it going
tobe. If it'slowin the core, it doesn't make a | ot
of di fference because the power production lowin the
core is not that high. You do have a flux profile.
If it'sinthe mddle of the core or the upper half of
the core, that could be a problem

MEMBER BONACA: It would be up the core,
| think, because it would have this cross effect. |
think the concern is really --

MEMBER DENNI NG What | was thinking was
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a very local effect. Then the question is does that
propagate which is unlikely that it is going to --

MEMBER BONACA: I n many | ocations so there
will be tens of thousands of pins there. Locally you
are going to have sone bl ockage.

MEMBER SIEBER: | think it's inevitable.
| f you have a source termthat has a sufficient anmount
of fibers and particles in it to cause that to occur
in one place is going to occur in a lot of others,
too. Part of that goes into the assunption that you
are down to a 10th of a percent of flow or sonething
like that. On the other hand, you are going to have
a lot of |ocal spots where you' ve got sone probl ens.
| think that needs to be anal yzed.

MR. JENSEN. | agree with that. Local hot
spots is something we need to look at. | have done
cal cul ations. You have an area in the core or |length
of core that is not getting radio heat transfer out
the pin, it's going to get hot. There is no doubt
about that.

DR LU Shanlai Lu fromNRR Let ne add
alittle bit here. In terms of the |localized heating
and | ocalized hot spot, | think this issue was raised
last tinme during ACRS neeting. |In terns of the heat

transfer nechani sm we can consider also that
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basically that self can be a good conductor if you
have | ocali zed bl ockage. This is No. 1. Additional,
the realistic heat transfer nechanism can be
consi der ed.

MEMBER DENNING A little bit. But if you
| ook at axial heat transfer, if you block it up
agai nst the spacer grid and go down bel ow there, the
actual heat transfer doesn't buy you very nuch. It is
just amazing how little heat transfer you can get
axially out of the pin.

DR LU | agree with you. That is in
terms the axial heat conduction. But in terns of
redirection, you still have a spacer grid touching the
surface of the hot spot there. That can be one way to
conduct heat fromthe surface of the cladding to the
fluid.

MEMBER DENNING | think what you find is
that you can't get the transfer axial up to the spacer
grid because even if you have water above that, it
doesn't --

DR LU  Yes.

MEMBER DENNING | agree it can help a
little bit.

DR LU Can help a little bit. In

addition, if you have fibers, sparse fibers to build
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a localized accumul ati on and not only the fiber cones
itself avery fine fiber, thenit is very hard to form
a very condensed localized accunulation. W are

| ooking into that issue. | think that is a very valid
guestion but | think that is something we can --

MEMBER DENNI NG | think that you put your
finger on an inportant elenment of it, and that is with
very little pressure gradient there can you really
conpact the bed the way we see conpact beds.

DR LU That's exactly nmy point. You may
not have the conpressed bed. You can see fromthere
your vertical head |oss |oop. You have very sparse
and high-level fraction accurmul ation of the fiber.

MEMBER DENNI NG  You don't know the true
answer .

DR LU W don't.

MEMBER S| EBER: Anot her thing you have to
consider is while this | ocalized bl ockage occurs, you
can get boiling and boiling will have a tendency to
cl ear away the bl ockage. At least | could picture it
that way. | don't think there is any testing that is
out there that would prove that.

MEMBER BONACA: The bottomline is that
still you have this issue. The cross-flowis going to

be only effective above a certain elevation. You have
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to have sone space for it. Below that you have al
this bl ockage so you are going to have sone | ocalized
effects of that neasure.

MR. JENSEN:. Moving on, concl usions from
t he RELAP analysis. Core cooling can be maintained
wi th a consi derabl e anount of bl ockage in the bottom
| f sonme plants have small holes or large holes in the
core barrel, these should be effective in cooling the
core if the bottomof the core is bl ocked.

There are significant circul ation patterns
within the reactor vessel that may affect debris
transport or carrying of debris within the core and
per haps causi ng probl enms behind the spacer grids. W
are going to back out sone | oss coefficients for both
the RELAP and TRACE, equivalent |oss coefficients
based on the whol e core area.

W can use those to conpare to tests that
industry is doing for pressure drops through beds of
debris and can then based on the | osses fromthose
tests we are going to say, "Well, our results show
that adequate core cooling or not adequate core
cool ing woul d be obtained."

MEMBER DENNI NG Do you have the feeling
as to how nuch fibrous -- with the | arge area screens,

will be get nore fibrous material through that or does
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that not happen? | nean, how much circul ati on of
fibrous material are we expecting with these |arge
screens?

MR. HAFERA: Again, you are asking what is
t he downstream source term

MEMBER DENNI NG Yeah.

MR. HAFERA: The downstream source term

again, is very conplex. It can be related to a nunber
of things. It is not just -- it is the screen whole
size. It is the screen configuration. It is the
velocity at the screen. It is the differential
pressure across the screen. It is the |liganment size

of the screen. There are many, nmany conpl ex vari abl es
i nvol ved in the downstream source term

That is why, again, we have said this, the
downstream source termis very critical. The WCAP
1646P i s very conservative. It used the LANL research
on a flat screen penetration. Therefore, it is very
conservative in divining what the source term would
be. That is why | believe, as Steve nentioned, a |ot
of plants are not surviving because it's just so
conservative

The strainer vendors they are paying
attention to downstreameffects in their sanpling and

what have you. Cearly the nodern screens are much
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much better at trapping debris at the strainer where
it belongs and the downstream source terns are goi ng
to be much | ess.

Currently the one plant that we have
| ooked at their source termis much | ess. They cannot
-- they don't have enough fiber going through in their
source termto create a core concern right now But
that's only one. That is the only one that we have
ki nd of |ooked at so far.

MEMBER DENNI NG You probably al so want to
| ook carefully at active screens because --

MR HAFERA: Active strainers are the
maj or concern for this issue. This issue goes
directly coupled to active strainers and that is where
we are goi ng tonorrow.

Are you done, WAlt?

MR JENSEN. | will nove on to the next
one here.

MR. HAFERA: That's TRACE

MR JENSEN:. Yeah, this is TRACE. What |
wanted to say is we at NRR asked the Ofice of
Research to do the TRACE analysis and that is, of
cour se, because we recognize that RELAP has
defi ci enci es being a one-di nensi onal nmodel and TRACE

has the capability for three dinensions. It also wll
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allowus to | ook at core bl ockages i nside the core and
| ook at the flow distributions inside the core.

Just |like RELAP we need to have adequate
and detailed accurate data on the fuel flows as it
says on the flow patterns or in the reactor vessel to
be able to input that into TRACEE | would like to
pass the m crophone then to Dr. Krotiuk

MR. KROTIUK: As Walt nentioned, starting
to do the TRACE analysis. Wat |I'mgoing to be
reporting here is primarily just prelimnary
assessnments. They are definitely not conpl eted.

What |'ve done so far is basically |I'm using an
exi sting nodel that we have for a four-1oop PWR pl ant
and it includes the reactor core and includes steam
generators, all the piping and net work and everyt hi ng.

The key thing I'mconcentrating onis the
core itself. Basically this is the schematic of the
core that is nodeled in TRACE and it is basically
broken up into a nunmber of vertical segnments. Then
there is within each segnment a nunber of volunmes. The
core itself is broken up into eight circunferentia
vol unes and then two radial segnments, | should say.
There is eight here and ei ght over here and then two
segnents like this.

There is an area outside of the core
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region itself that is between -- there is an area
bet ween the outside of the baffle region that is al so
nodel ed. There is a fair amount of detail within the
coreregionitself. As | said, eight radial segnents,
four rings, and 14 el evati ons.

There i s no bypass fl ow bet ween the i nsi de
of the core and the area outside the baffles so that's
ignored. Right now there are sonme plants that may
have that. W don't really know. The analysis that
|"mdoing is assunming -- this is just the first shot
through. | nean, we'll look at other things but 80
per cent doubl ed-ended cold | eg break.

Full high flow, high and |ow pressure
injection. The key thing is that the way | have done
this analysis we run a steady state and then run out
atransient out to the time of recirculation at 1,200
seconds at recirculation. Basically | restart the
nodel , bl ock off sections of the core, and then see
what the effect is. Let nme just show you what we're
doi ng.

Run, of course, an unblocked core case
just to have a basis. This is starting at an assuned
time of recirculation. Then we are running a case
whereby we woul d bl ock 75 percent of the core inlet.

That nmeans that all this area is bl ocked and the only
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pl ace t hat woul d have flowis this section right here.
Then we would run a simlar thing with 87.5 percent
bl ockage so this is all blocked except for this one
segnent here. Then 94.8 percent bl ockage.

Everything i s bl ocked except for that one
| ocation right there. | have done sone prelimnary
work with that but the key thing is that, as Walt had
nmentioned, we net with Westinghouse | ast week and we
got sone better data in ternms of flow resistances and
areas and basically a geonetrical description of the
core itself. Based on that I'min the process of
refining the nodel for the adjusting core part so that
we have a nore accurate representation of what is in
t here.

| could say just sone prelinmnary results
| woul d have done previously is that up until the 75
percent of the blockage | did not really see any
increase or effect on peak clad tenperature after
recirculation so 75 percent seens to i ndicate that --
or below even if you have a full blockage area that
you are not really affecting core tenperatures. For
the area bl ockage up to 94.8 percent | did see sone
increases in |local tenperature, peak tenperature.

Again, | don't want to state a nunber

right now until | finish the analysis. The better
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i nput, the nore correct input into the core nodel. |
have seen sone increases in tenperature but they are
small. You are only tal ki ng about 100 degrees
fahrenheit or sonething of that nature. They are not
| ar ge i ncreases.

MEMBER S| EBER: But all of your bl ockages
that you assuned are at the core inlet.

MR KROTI UK: That's correct.

MEMBER SIEBER Do you plan to try any

cal cul ati ons where the bl ockage is partway up the

core?

MR. KROTI UK: W have a whol e scopi ng pl an
set up and that probably will be one of the itens but
first --

PARTI Cl PANT: The short answer is yes.

MR, KROTI UK:  Yes.

MEMBER SIEBER  Okay. | would be
interested in knowi ng what happens on that one.

MR. KROTI UK: But, you know, once we have
t he nodel all set up you can vary different things and
get the different effects.

The one concern that we do have is that we
wanted to nake sure that the TRACE code itself would
be able to correctly calculate, howto say, the flow

distribution. Say we are assum ng a bl ockage on part
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of the inlet. W want to nmake sure that the TRACE
code itself is calculating that flow distribution
correctly around for both the axial and t he radi al and
the circunferential flows.

W are i ndependently devel oping a three-
di mensi onal CFD nodel using fluids. For that nodel we
are just looking at the core itself. W are |ooking
at the various assenblies. W have nodeling in each
one of the assenblies and then | ooking at using the
TRACE flows as input into this.

If the TRACE is calculating a flow into,
say, the unbl ocked portion of the inlet of the core,
we will put that as an input into the CFD nodel and
then conpare the circulation that we calculate with
the CFD with the TRACE code to make sure that we have
simlar type of results and consistency. That is
going and the only thing just as of yesterday we just
devel oped a nodel but that as of yesterday so we
haven't had any results out of that at all yet.

MEMBER DENNI NG  And you're seeing in that
bl ocked area -- I'msorry, yes. You are seeing the
ki nds of recirculation patterns that you woul d expect
to see, | assune.

MR. KROTIUK: |'mseeing a recirculation

pattern. To be honest | haven't |ooked at it to a
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| arge degree so | don't know what the void fraction
relationships are, what the distribution is or
anything else. | can't answer too much. This is

really ongoing work. | mean, it needs nore study to
make sure that everything is correct. 1In other words,
do a sanity check to nake sure that what we are seeing
interns of what the code is cal cul ati ng nakes sense.

MEMBER DENNING As far as cross-flow
resi stance are there standard al gorithns one uses to
set up those cross-flow resistances?

MR. KROTIUK: That was a very inportant
guestion that we asked |ast week when we nmet wth
West i nghouse because the origi nal nodel that | had did
not have good val ues for that cross-flow resistance.
| ast week when we net with Westinghouse we did get
their guidelines that they have devel oped for com ng
up with the cross-flow resistance, the areas and the
resi stances. That has to be put into the nodel yet.

MEMBER BONACA:  Assune the number of hours
into the transient, | guess, to determ ne the decay
heat you have at that point?

MR.  KROTI UK: Could you repeat the
guestion? |'msorry.

MEMBER BONACA: | said this happens within

the recircul ati on phase.
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MR. KROTIUK: Right. Correct. Generic

Letter responses

MEMBER BONACA: Therefore, you assune sone
nunmber of hours fromthe LOCA event?

MR, KROTIUK: Starting at 1,200 seconds.

MEMBER BONACA: 1, 200 seconds.

MR. KROTI UK: The decay heat recorresponds
to that tine.

MEMBER BONACA: Conservative, | guess.

MR. HAFERA: In summary, we are trying to
devel op sone detailed analysis tools and nodels for
eval uati on of downstreameffects and reactor fuel. W
think we are maki ng good progress. W know we still
have sone ways to go but we also think we have
identified plans to get the information that we need
and t he support that we need to nmake that happen in a
fairly short tinme frane.

W will be engaged in industry activities
and we have identified a formal process with the
Owners G oup to provide feedback on their new WCAP so
we wil | be engaged with themthere.

W are going to continue to perform
confirmatory analysis for the plants that we audit.
|"msure we're going to Il earn | essons fromthat and we

will apply those | essons as we devel op our tools.
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W stand by our original statenment that
evaluations by licensees should be conplete by
Decenber 2007.

MEMBER KRESS: Mobst of their ECCS codes
are like RELAP. They are not three dinensional. W
ought to use those to cal culate the sane thing you' re
cal cul ati ng.

MR. HAFERA: Actually, no. W have nade
this clear to the Omers G oup. The Owmers G oup, as
nmenti oned by Walt, is doing some generic anal yses for
downstream effects and bl ockage in the fuel. W nade
it clear to them what we would like to do is do
i ndependent analysis. W don't want themto do an
anal ysis and then us audit their analysis. W want to
do independent. W want to use our own tools. W
want to nake sure that we get the inputs fromthemso
t hat our i nputs and assunpti ons are used consistently.
At the sane time, no. W are not auditing their
process. W are doing confirmatory independent.

MR. SCOTT: One clarification on that
slide that I would like to add. That |ast bullet
says, "Evaluations of |icensee subnittals are expected
to be essentially conplete by Decenber '07." W'l
expect to have them in house by Decenber '07. CQCur

evaluation will not be fully conplete in Decenber '07.
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That is going to run into '08.

MEMBER DENNING It would be kind of
interesting to do sonething to see where fibers w nd
up within a core under lowflow rates. | don't know
just how one does that or what kind of nock up one
could do but it would be kind of interesting to see
that. | don't have a good feeling. Certainly one
woul d expect fibers to catch up on stuff.

| don't know how t hey pack and whet her t he
adhesi ve forces between fibers are sufficient to nake
themforma fairly tight bed or not. It wouldn't be
a very difficult experinent to do in some kind of a
simulation. | would certainly be curious to get a
better idea as to where these fibers are really
wi ndi ng up as they go through the system

MEMBER BONACA: There has been such an
effort in the industry to have debris catchers on the
bottom of the assenblies. | would expect that you
woul d have -- that's really where you're going to have
it. At least in past experience where you have had a
significant amount of debris we found the majority,
all of them at the bottom and they get caught.

MEMBER S| EBER: Those are pretty big holes
in those things.

MR. HAFERA: Wen we di scussed this with
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the Owmers G oup and the fuel suppliers, it becones a
ot of variables. There are a |lot of variables.
Wil e that is a good question, that nay be a second or
third order or level of concern because if you do
anal yses and you find out you can conplete block
somet hing and your fuel can survive, well, then why
cont i nue.

But the other reality i s we have had t hose
di scussions and it becones a question of do you have
a hot leg break or a cold |eg break. What type of
i nt ernal s package do you have. Do you have a two-I| oop
pl ant or four-loop plant. Do you have a Wsti nghouse
plant or BMW plant. Do you have Framatone fuel or
West i nghouse Fuel .

The nunber of variables gets to be very
large. It is one of those things that, yeah, you're
right it would be nice to do but from our standpoint
we have to tie it back to 10 CFR 50.46 and what we're
saying is we are telling the Omers G oup, "Prove that
you can neet 50.46 long-termcooling criteria." |If
they are, then it beconmes difficult.

DR LU Tom let ne add a little bit. |
think the strainer vendors and the fuel vendors are
actual ly conducting tests to address specifically the

guestion you asked. That is exactly the question we
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are trying to identify, what 1is the type of
di stribution, howthat is being fornmed inside of the
fuel channel

| f you have a given anount of debris
source or debris bypass, fibers cone into the vesse
and into the core. The details are very comercially
sensitive to the design of the fuel filter and the
spacer grid itself. | don't think we can conment too
much on that but an effort has been nade by the
industry to address specifically this question, too.

MEMBER BONACA: This debris will cone in
and then get out again through the break. You will
flush it through the core and then accunulation in
preferred |l ocations and the accurmulation will take a
nunber of passes maybe you could imagine. It wll be
different locations for --

DR. LU  You are absolutely right.
Actually it nmay take several circulations for the
fiber or particular to settle at a certain spot of the
entire loop if we consider the containnent to pool,
sunp screen, heat exchanger and reactor vessel core
itself so many circulations to settle.

MR. HAFERA: There are differences in
nodel ing renoval from the system i.e., the system

bei ng the contai nment floor, the strainer, the RHR
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everything outside the vessel. Then also nodeling
debris settlenment within the vessel. Again, there
becones a nunber of variables involved. It becones
conplex. It is being considered. The current
thinking is take a conservative approach and don't
assume any settlenment. You assume renoval fromthe
strainer as the only mechani smthat can renove debris
fromthe recirculating fluid. Then if you can survive
that, that is conservative

MEMBER DENNI NG Wl --

MR. HAFERA: The ot her question gets to be
anything that's infinitely -- all other debris is
considered to be suspended infinitely for time. Then
you say take that volume of debris. Now that vol une
that is infinitely suspended, since in a cold |eg
break | have to assume that my reactor is a boiling
pot and it's 100 percent efficient.

wn't | take all ny infinitesimally fine

debris and | dunp it in the bottom of the reactor
vessel. Can | survive or not? |If | can survive, |
can survive. Those are the kind of -- | guess that is

the other thing that we have to stress. This is the
ki nd of discussions we've had with the Owmers G oup in
ternms of them devel opi ng their WCAP

Their thought processes right nowis can
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we do sonme up front work, evaluate sone boundi ng
condi tions, eval uate the boundi ng conditions in terms
of debris filtration both not only from the system
st andpoi nt but al so fromthe reactor vessel standpoint
eval uated fromwhat is the nost boundi ng condition
from the reactor internals and the fuel supplier's
st andpoi nt and run sone cases and see how that turns
out. If it turns out that the sensitivity is very

| ow, then you' ve kind of done a boundi ng anal ysis and
it becones difficult to justify doing nore sensitive
anal yses.

MEMBER DENNI NG Have you | ooked to see
relative to the 99.9 percent bl ockage that you were
tal ki ng about early on how big of a debris bed does it
take a fiber to give you that if all you have for your
hei ght i s the downconer height? Do you know what the
answer is to that?

MR JENSEN: It would take a lot. W
| ooked at some of the bl ockage debris pressure drop
data that industry did. This case that we're talking
about with the 99 percent bl ockage, it worked out to
be equivalent inlet loss factor into the bottomof the
core over 160,000 which is a very large |oss factor
and then we can conpare that with sonme of the

i ndustries, unfortunately very proprietary data, and
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it will look Iike there is a lot of capability for a
fairly large debris bed down there.

MEMBER DENNING A pretty large debris
saying you're saying to give you --

MEMBER S| EBER:  Tol er at ed.

MEMBER DENNI NG  That could be tol erat ed.

DR LU 1I'Il add just one nore thing.
Actually with that debris bed and realistically bed
formati on so sparse and with ECCS fl ow goes through
the core. W really don't think that's possible to
have a conplete 99.9 percent blockage for even bed
like that. The bed will be porus and the water w ||
go through so 99.9 percent is really a bounding
cal cul ati on.

MR. JENSEN. Well, Dr. Shanlai, you work
t hem both out to an equival ent | oss factor so whet her
the core is all the way blocked with a porus bed or
whether it's conpletely blocked by a little hole, as
far as RELAP is concerned RELAP doesn't care.

MEMBER DENNI NG Any ot her comrents? |
don't think we do. ay. Then | think we wll
adj ourn now.

MEMBER S| EBER:  Recess.

MEMBER DENNING We'll recess now. The

guestion is do we want to nake it until 1:00 or until
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10 of 1:007?

MEMBER SIEBER: 1:00. W're already
ahead.

MEMBER DENNI NG  Until 1:00

(Wher eupon, at 11:53 a.m off the record

for lunch to reconvene at 1:00 p.m)
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A-F-T-EERNOON S ESSI-ON
1: 02 p.m

MEMBER DENNI NG We are now going to cone

back into session. Gahamw || be back at some tine
but it's not clear exactly when he'll be able to make
it back.

DR LU Ckay. I'mgoing to start.

Shanlai Lu fromthe staff, the Safety | ssue Resol ution
Branch, NRR I'mgoing to tal k about prototypical
head | oss testing. That is industry prototypical head
loss testing as part of the new strainer design
effort.

Ever since we issued the SE, | think two
nmonths | ater we had a public neeting with NEl and all
the licensees. W told themeither they have to
devel op their plant specific correlation or they have
to cone up with prototypical head |loss testing to
justify the head | oss across the new strai ners. Ever
since then they have already started -- the industry
has started to have an extensive testing program
What | amgoing to do is give the Subcomrittee's

overall status of this program
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Since this started | think one half year
ago we start to have the observation trips to
di fferent vendors. | amgoing to give you the overal
staff review activities. | think in May we had a
public neeting with all the strainer vendors and many
licensees. W spent alnost one and a half days to go
through their testing program and identify issues.
What | plan to do is give you a snapshot of what we
heard fromthem for one and a hal f days.

MR. SCOIT: darification. W spent a
half a day with each vendor. The whole thing with
vendors ran over a full day.

DR LU What | plan to do is just give
you one slide per vendor and actually each vendor
during that neeting gave probably 70 to 80 pages of
slides tal king about their testing program Wth that
| also will talk about common technical issues we
identified with vendors through our audit and our
pilot audits and al so the vendors observation trips.
At the end I'mgoing to discuss the path forward.

The background. | think this question was
asked this nmorning regarding how they cone up with
this debris generation and transport termas the i nput
for their strainer testing. | think nost of the

licensees we interacted with foll owed the NEI gui dance
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report and the staff SE and used conservative debris
generation and transport methodology to predict the
total anount of the debris deposited on the surface of
t he strainer.

That is the analysis part of the design.
Wth that input to the strainer testing they assune
all the debris arrives out of the strainer or nearby
region as the onset of recirculation.

MEMBER SHACK: How do they precondition
t he debris? Shredder, bl ended?

DR LU Ch, yes. That is a lot of --
yeah, we will talk about that. That is one of the
technical issues |I'm going to touch on. At a very
high level wth the assunption of the onset of
recircul ation, they assunme all the debris arrives at
the strainer. It is very conservative because all the
ocean terns, all the history of the debris generation
is considered as -- is not considered as part of
analysis soit is very conservative to be assuned it's
all here. They are all at the strainer at the
begi nni ng of recircul ation.

MEMBER DENNI NG Does it mean in the
vicinity of the strainer rather than on the strainer
or do different vendors make di fferent assunptions?

DR. LU That's a good question there.
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After the strainer or nearby region, that nmeans they
have a different testing nmethodol ogy. Either they put
the debris right on the strainer surface or they want
to integrate at a nearby or near field transport with
the head | oss into one test.

The next step, the overall approach of the
industry is they performthe prototypi cal head | oss
tests to validate the strai ner sizing and net positive
suction head. So far we have observed three types of
head | oss testing. The first one is prototypical head
| oss testing conbined with near field transport. That
is the nearby region as they assune the debris arrives
at the nearby region.

Second, which can be considered as very
conservative, is prototypical head |oss test wthout
debris settlenent upstream They use sone kind of
turbul ence agitator to try to force the debris flow
towards the surface of the strainer. At the end of
the testing all the fibers, or nost of the fibers end
up on the surface of the strainer.

The third type of head | oss testing we
observed was they devel oped head | oss correl ations,
too, but using plant specific material |ike mneral
oil or BK. They assume very conservative debris

distribution across the strainer. Qur responses
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towards this testing effort was conduct the pil ot
audits and observation trips.

Wth that |'mgoing to give you a snapshot
of what we |earned from--

MEMBER SHACK: How nany tests are in a
test programfor a given plant?

DR LU Say it again?

MEMBER SHACK: How nany tests are in a
test programfor a given plant?

DR LU It can be very plant specific
depending on their test matriXx.

MEMBER SHACK: (bviously they have to
consi der different radios of particulates and fi ber.
Say it's acal-sil plant with a fiberglass, isit five
tests, 20 tests, 50 tests?

DR LU In ternms of magnitude, the nunber
of magnitude is about five to eight or around 10 or
| ess than 10 because it is very expensive to conduct
for the prototypical head | oss testing to generate so
much debris and then dunp into the flune or testing
facility.

Normal |y they prefer to use a NUREG CR
6224 correlation or their own proprietary correlation
to performthe initial scoping analysis to determ ne

the size of the strainer and to use very conservative
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si zing of methodology and to put that strainer into
the test loop and test for the given debris |oading.
To reduce the nunber of tests they have to cone up
with atest matrix to justify why they can reduce the
nunber of tests because that is a | ot of noney.

Wth that, I will just give one slide
about Framatome PClI and Applied Research Lab vendor
group. GCkay. They are using the PCl sure-flow
strainer which is stacked disk of strainer with a
perforated plate on the surface and there are gaps in
between. This is a reduced scale strainer itself and
then the average size is about this |arge.

Thi s vendor group right nowis supporting
14 units at this point. They only have one test |oop
that is the rectangular shape of the flunme and they
use reduced scale of the strainer or surface area to
a very small testing section under that m ddle head
| oss.

MEMBER DENNI NG O course, the hole sizes
are not scaled. They are full scale.

DR LU  Yes.

MEMBER DENNI NG  And that one unit is what
they are going to use for all 14 of the PWR -- that
nodel is what they are going to use for all 14?

DR LU No.
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VMEMBER DENNI NG No?

DR. LU The shape of the strainer itself
because that is a PCl sure-flow strainer is about the
same. But the surface area and the gap in between and
orientation can be different for different plants.
For this one it is horizontally marked. It can be
vertically marked. 1It's very small holes.

| think this nmorning Dr. Wallis nmentioned
the devil is inthe details. | want to point out the
approach velocity range is about this nmuch. It is a
maxi m zed 0.027 which is about four tinmes |less than
the testing we have been doing with the vertical test
hol der and the PNNL. Wiat really matters for the head
| oss testing what we observed when we went to the ARL
and | ooked at the testing, we observed the testing,
the accunulation of the fiber debris becones very
i nteresting.

They never had a condensed bed with this
approach. Wiat we saw is very high fraction and
sparse. Even see before they dunp the particular into
the flune we can see the fibers are tangling around
and floating on the surface of the strainer surface.
It does not condense and does not forma very
condensed bed.

MR. CARUSG Is that approached velocity
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the value in the streamaway fromthe strainer or is
that the val ue that you use when you average the fl ow
over the whole area of the strainer?

DR. LU That is the average flow across
t he surface of the strainer.

MR CARUSO So what would the flow be
like far away fromthat thing? Wat sort of velocity
range would be a foot away fromit?

DR. LU, That can be nuch higher. That is
the reason we raise the issue about a near-field
effect. It's just for this vendor. |1'mgoing to
touch on that issue here.

MR. CARUSO  Ckay.

DR LU | want to talk about this
approached velocity. Once you have | ow approached
velocity very sparse and high-water fraction debris
bed and after the end of the particulate we saw the
parti cul at e was not bei ng captured by that very course
debris bed at all and running through all the tinmne.
Most of the time it just runs through that strainer
and cones back

MEMBER SHACK: So they do a consecutive
debris bed construction. They put the fibers in first
and then add the --

DR. LU They have this kind of sequencing
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of the testing as part of the text matrix. | don't
want to tal k too much because sonehow this relates to
their testing approach of proprietary. | just want to
gi ve you a sense of what is going on.

Goi ng back to the question of the tine
sequence of the debris, if you have very sparse debris
bed which has a very low filtration efficiency, the
time sequence or tinme history of the arrival of
different debris may or may not be that inportant for
normal debris. It goes back to the chem cal effect.
You can have precipitates with nanoneters i n the range
of the size of the precipitate comng in. It is very
hard for this kind of a sparse debris bed to capture
the particulate or the precipitates there.

There m ght be one way out for themif you
say | have such a sparse debris bed and I may not have
to address the question of howlong | need to run the
test, for three days or four days or one week. It may
not even reach that point. The debris by itself has
such high filtration it can capture very snal
particles.

MEMBER DENNING I n this particular test
series do they have the chem cal debris?

DR. LU They do.

MEMBER DENNI NG  Cenerated according to
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t he WCAP?

DR LU Yes. In the Watts Bar audit we
observed that they added chem cal precipitates into
the test | oop.

M5. LANE: Excuse ne. Ann Lane from
Westinghouse. | don't believe that this particul ar
vendor is using the nmethod presented in the WCAP for
generating the chem cal precipitate.

DR LU Paul may have sonething to say.

MR. KLEIN. | was just going to add a
simlar note. Paul Klein. The one particular test
that you referred to showed why they attenpted to
simulate chem cal effects before any of the WCAP
information was available. They just tried to
si mul ate a product based on conversations with various
peopl e.

MEMBER SHACK: Was it a cal ci um phosphat e
type product, an al um num product ?

MR KLEIN. No, it was an alum num
hydr oxi de and cal ci umcar bonat e t hey added for the one
licensee. They tried to sinulate chlorine |levels that
t hey observed in an | CET 5 environnent.

MEMBER SIEBER: Wth these | ow approach
velocities, | would presune that the typical strainer

installation would be very | arge.
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DR LU It is. That is in the range of
the screen areas but up to 7,500 square feet.

MEMBER S| EBER:  Even that seens small to
nme for that kind of an approach velocity. | nean,
there's hardly any velocity at all there.

MR. MARTIN. That's actually a face
velocity. Isn't it, Shanlai?

DR LU Yes, surface approach velocity.

MR. MARTIN:. Face velocity. [If you
di vided the volunetric flowrate by the surface area,
| think that is probably what you woul d get.

DR LU That's true.

MR. MARTIN:. Actually, like you said, that
velocity is alittle higher as yougo alittle further
away fromthe screen

DR LU That is the near-field effect.
W are going to tal k about that.

MEMBER BONACA: Tell me the configuration
of that strainer, the size of it.

DR. LU The perforated plate has an
average rate of .045 and .095. Here is the disk
surface area. In between you have several disks laid
out .

MEMBER BONACA: You say in between. Wat

is that?
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DR LU Ckay. Between the perforated
pl ate has the star shape of the bones.

MEMBER BONACA: It seens to have vertical
sides to the strainer. They are also hole dianeter
range? | can't see it there visually.

DR LU  For this particular testing the
water is flowng fromhere towards this strainer.
Then the water is being sent into the punp downwards.
At the center there is the pipe taking all the water
and goi ng downwar ds.

MR. ACHI TZL: |s the question just whether
there is a series, a set of probably or six stacked on
t he ot her side of the disk. The difference -- Achitzl
from NRR  Excuse nme. There is a set of stacked
di sks. The thing about the PCl strainer is their
claimto fame is that they flow average it so if you
are near or further they try and get the flow. Somne
of the vendors don't but these guys try and distribute
the fl ow evenly across the conplete set of disks.

MEMBER BONACA: So there is a series of
simlar --

MR.  ACHI TZL: They have hydraulic
conplexity inside the suction pipe to get --

MEMBER BONACA: Fromhere it seens as if

you have these | arge spaces on the sides. There are
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| ayer of filters.

MR ACHI TZL: Yes.

DR. LU For the actual strainer it may
have rmuch nore nunber of stacked di sks there. They
can be horizontal and vertically, too. It depends on
the plant's configuration there. The gap size between
those two di sks can be changed, too. It depends on
t he | oadi ng of the debris.

So what we have done for this particular
vendor we conducted Watts Bar audit and then we had
three staff visits and we plan to have future audits,
too, on this particular vendor group.

MEMBER DENNI NG  When they take their
prototypic source term do they just divide by the
nunber of proportional areas and assumne that
everyone --

DR. LU Yes. It depends on the area
ratio.

MEMBER DENNI NG So they use area ratio to
determ ne what their source term ought to be.

DR LU Yes. This is test section and
t hey cal cul ate how nuch the total surface area of the
test section and then divide it by the total surface
area of the entire strainer area. For the given

anount of debris just divide that ratio that dunp into
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the flume. W have sone issues related to the near-
field effect. That is sonething that | amgoing to
tal k about that. At this point | amgoing to nove to
t he next vendor group, Alion/Enercon.

W have a di fferent shape of the strainer,
what is called the top-hat strainer. It is a
cylindrical shape of strainer. Then they can have two
rings or one ring only. Wat is shown here is the
vertically oriented. It can be horizontal or
vertical. It depends on the plant configuration.

For the deep sunp pit they can put a
vertical one. For the very shallow water they can use
hori zontal orientation.

Thi s particul ar group i s supporting 15 PW\R
units at this point. They have very extensive testing
program They have vertical test loop like in Los
Al anos and the PNNL test |oop. They have verti cal
chemi cal | oop which can heat water to certain degrees
and t he tenperature can be controlled. They al so have
a large flune to performthe prototypical head |oss
testing and | arge water tank | oop. This vendor group
has extensive testing facility as part of the program
and al so the anal ysis too.

MR. CARUSO. Do all the test facilities

just recirc the water?
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DR LU  Yes.

MR. CARUSO Do any of the test facilities
have a setup |li ke what exist in a plant where you have
a strainer to catch sone of the debris and then a core
to catch the rest of the debris so you can see howit
gets proportionally distributed between the two sets
of strainers?

DR. LU At this point we have not seen
that type of configuration to nodel the entire

cont ai nment systemincluding the vessel, the --

MR. CARUSO |'mnot saying so nuch the
nodel, the vessel itself, but the core acts like
anot her strainer downstream of the screens. |If you

put a screen downstream and you put a screen, two
serial screens, you are going to see a distribution of
the debris which is what's going to occur in the
pl ant .

DR LU Wat we did see actually to

capture the debris downstreamthey have sonme kind of

screen.
MR. CARUSO. They do?
DR LU  Yeah, for the downstream effect
evaluation. It is not intended to nodel the debris

transport or the position inside of the vessel or the

heat exchanger. The approach velocity range is al so
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very small. The maxinmumis four times |ess than the
research test and | oop velocity there.

The screen size is very simlar and the
entry range is alnost the same. The entire industry
is trying to use very snall hose with a perforated
plate to reduce the downstream source term NRR
visited this particular vendor four tines and we pl an
to have a future audit.

MEMBER SI EBER.  That particul ar strainer,
agai n, must be huge in size if you --

DR LU  This one?

MEMBER S| EBER  Yeah. |If you | ook at
7,500 square feet --

DR LU They have many of them

MEMBER SI EBER  Ckay.

DR. LU They have like 20 or 30 of them
each one being three feet or five feet. |t depends on
t he confi gurati on.

MEMBER S| EBER: What do you do, put a
pl ate over the top of it to bl ock?

DR LU  Actually they have the manifold
to connect all the small nodules into a | arge one.

MEMBER SI EBER  Ckay.

DR. LU. Either horizontally or

vertically.
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MEMBER SHACK: When they do this, when you
run the test, you are dunping your debris in, you are
filtering it through this, you' re capturing the pass-

t hroughs so you have your downstreamsource. How nany
times do they recycle this? How | ong does the test go
on? How many recycles do you go through?

DR LU That is related to -- | think
that is a questionrelatedto termnation criteria and
also related to the downstream effect. Al the
vendors actual ly right now have the grand central |ine
so downstreamal | the vendors can grab t he sanpl es and
nmeasure the concentration of the particulate and the
fiber. They all have that one.

MEMBER SHACK: So they do a grab sanple
where they are going to filter downstream

DR LU Yes. That's right. O they just
take the sanple out and send it to a | ab and neasure
t he concentration of the fiber or particulate. That's
where they started the downstream effect in source
term

MEMBER SHACK: Do you get a
characterization of what this |ooks like, the fibers
of such and such a length of distribution?

DR LU Wth this approach velocity and

with such small holes there, they found that fibers
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passing through the strainer is very short. It is
dependent on the specific plant and dependent on the
specific vendor. It is very short.

MEMBER SHACK: That is a characterization
they do for each plant as part of the test program
t hen?

DR LU Yes. Sone plants can afford to
use the very conservative WCAP debris source termfor
t he pass-through as a debris source term |f sone
pl ant wants to take the advantage, they can use this
data. But how they woul d use this data whether we
buying that one is a question. That is one issue | am
goi ng to discuss there.

"1l nove onto the next vendor, CCl. W
have the test facility located in Switzerland close to
Zurich. They are supporting about 60 units. They
have a very interesting shape of strainer. | took
shot once when | went to that test facility. It is
what they call the pocket.

They have this surface area and this
surface all covered with perforated plate. Even at
the end there is the conpl ex shape of the surface of
the perforated plate. Wat is happening is the debris
accurrul ation on the surface of the pocket strainer

becones very nonuni formso head | oss can be very snal
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if you conpare the test results with the correlation
cal cul ated based on the uniformdebris bed.

MR. CARUSO Then the debris just
col | apses at the end of the --

DR LU This is after they drain the
water. For very high head | oss case they actually
have this debris accunulated on all four surfaces.
For very | ow approach velocity case they may not. It
can be very nonuni formand the head | oss can be snal | .

MR. CARUSCG If you conpared the velocity
into the pocket to the approach velocity of the
surface of the perforated plate, what sort of ratio do
you see for sonething like this?

DR LU O course that is just continued.
It can be higher.

MR CARUSO Is it a factor of 10? Is it
a factor of 1007

DR LU  Four or five. | don't know the
exact nunber.

MR. CARUSO  Four or five.

DR LU | don't know the exact nunber.

MEMBER DENNI NG | don't quite understand
on these little kind of mail slots is it really
conposed of two plates so it can flow into either

si de?
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DR LU Yes. This wall itself has two
surfaces. This surface has a perforated plate. On
the other side it has a perforated plate. 1In the
m ddl e is about a quarter inch gap. After the water
flows through the perforated plate it goes into the
gap in the center of this unit. That is the CC
strainer and actually this strainer is beinginstalled
probably for half of the French plants.

MR. WHI TNEY: This is Leon Witney, SSIV.
If I could be permitted to describe the actual shape
of the pocket, it is kind of like if you had a shoe
bag and you had a shoe in it. It necks down towards
t he back there and then there is a plenumand then t he
pl enum al l ows the water to go down and out that way.
O a nose cone that is not sharp so the gap closes to
the edge here is very small and it grows as you go
deeper into the pocket.

When there is nonuniforma lot of tines
with very low flow velocities you will see al nost no
fiber at the top quarter of the pocket. Then these
ot her pieces here would fall down naturally |ike they
do but you mght during the test have no fiber or
what ever at the very top because it just can't |ift
because the velocity is just so | ow.

DR. LU This vendor has three test | oops.
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The vertical test loop is very small scale but they
put the pocket vertically and tested the pocket
strainer, the hydraulic characteristics there. They
have performed al nost 2,000 rounds of tests with this
smal | scal e test |oop.

They have | arge water tank and al so nmul ti -
functional test |oop to perform the prototypical
nmodul ar strainer head | oss testing. The multi-
functional test |oop was designed to have different
tenperature and al so was i ntended to have a different
chemical precipitates there. W plan to visit them
one nore tine, at | east one nore tine, in July of this
year. W visit themlast year in July and we al so
plan to have future audits.

That is a snapshot of CCl and anot her one,
GE and CDI. CDI testing facility is in New Jersey and
GE/ CDI vendor group is supporting 13 units. | cannot
show the pictures because the closed neeting we had
with themand the proprietary i nformati on they did not
want to discl ose.

The test facility they have is a pool, a
swi nmi ng pool type of testing for |loop. Wter tank
| oop, gravity drain testing and downstreameffect | oop
for the fuel. You asked for that particular issue

related to where the debris are being deposited, how
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it is going to formin the bed and actually they had
this kind of | oop.

MEMBER DENNI NG I n that downstream effect
| oop what are they actually simulating in there?

DR LU | cannot talk too nuch about
that. The next time, | think in August, | heard that
ACRS is planning to neet with each individual vendor
and you can talk with them | don't think I can
comment on that at this point.

W have al ready got two observation trips
and we performed one pilot audit and we plan to have
future audits, too.

One thing | want to nmention they have both
passive and active strainer design which is unique.

MEMBER MAYNARD: Are you tal king about for
the sanme plant or they have two options whether you
want passive or active?

DR LU Ckay. | think even for the
plants using the active strainer, they want to --
well, they may want to have a sacrificial passive
section of the strainer, too.

MR. SCOIT: Shanlai, | think what they
told us at the vendor neeting was that they have to
have a passive section to catch what the active side

choose up so to speak.
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DR. LU That's right. The sacrificial

section has to be there. Gkay. That's all | can say
right now It's all proprietary information. |
cannot talk too much about it.

AECL. They canme in a little bit late in
the gane but already got the audits from four PWR
units. It's passive strainer. They have small tank
loop and large water tank loop to perform the
pr ot ot ypi cal nodul ar head | oss testing.

W went there | ast year and we plan to have nore
staff this year to visit themand future audits there,
t 0o.

Over all the industry has five vendor
groups to performprototypical head | oss testing for
the entire PARfleet. It is extensive effort for them
and the total budget we don't know exactly but when we
visited each vendor there were dozens of people
wor ki ng on each test to performone prototypical head
| oss testing nodular testing. It cost a |lot of noney
and needed a |lot of nmanpower there to perform the
test.

| think last time the ACRS raised the
guestion can the scal ed strai ner nodul e/ section test
results be extrapolated to plant conditions? How they

scale this nodule test and extrapol ate the head | oss
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data to the plant condition. The vendors' approach is
t hey assume uniformdebris | oading on the entire
array. For each array they assune it is uniform
debris | oading. Then they scale the debris | oading
based on the test section area ratio. It is a very
si npl e approach.

We have the issues related to their near
field transport. For the head | oss tests wthout near
field transport, that neans they introduce the debris
either right on top of the strainer or they dunp the
debris directly on the surface of the strainer, or use
sonme kind of turbulent activator to force the debris
to settle on the surface of the strainer. In that
type of test we consider the uniformdebris settlenent
assunption is conservative.

MEMBER DENNI NG  And the reason for that
is that you think then those parts that get the | owest
anount are going to be free and have little pressure
drop? That's why you think that?

DR LU That is exactly the reason.

For the combi ned head | oss and near field
transport test, that is sonething we tal ked about | ast
time. W consider this particular approach or request
nore attention from the staff. W estinmated that

about 20 PWR units plan to take the credit for the
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near-field effect. The question here is what kind of
scaling and testing procedure have been devel oped to
scal e the near field transport.

At the sanme tine you have the head |oss
nmeasurenent there. For both transport and head | oss
when you conbi ne those two phenonena together with a
sinple test loop like a flune, it can be very
difficult to justify whether that head | oss data
neasured fromthat test facility is conservative.

Qur position is the proper scaling and
testing procedures are needed to ensure adequate
strai ner size and/or sufficient renoval of the problem
debri s.

MR. CARUSOG Is the staff going to
docunment this position in some witten docunent at
some point?

DR LU That is part of the plan of the
staff revi ew gui dance. W are developing this review
gui dance as part of this effort. W are docunenting
t hat .

Ckay. | amgoing to hit the comon
i ssues. Instead of talking about specific vendors,
what are coments to specific vendors, we want to
cover the issues identified can be applied to all the

vendors. First, of course, the debris surrogate
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mat erial preparation. | think one of the tests
denonstrated that the debris preparation, you talked
about it.

You asked ne this question right at the
begi nni ng of ny presentation. It affects the pressure
drop across the debris bed significantly. Wat is the
proper way to prepare the debris and the fibers
beconmes very inportant. You can get effect of two
different head | oss across the debris bed with
di fferent procedures for shredding the NUKON fi bers.
We conmmuni cate with the vendors in the May neeti ng and
| told themthis is sonething that they need to | ook
into that.

The scaling of the debris circunferenti al
accurrul ation. For the strainer design if it has
significant anount of debris | oading and i f the anount
of debris is sufficient to jamthe disks so the
circunferential accumul ati on becomes significant and
domnant in ternms of head |oss, that needs to be
scal ed properly.

W t al ked about the debris additiontimng
sequence. The formation of the debris bed is
sensitive to the debris introduction sequence. Wen
did you add the fiber, when did you add the

parti cul ate, when did vyou add the chemical
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precipitants is very inportant. The question here is
it mght be sensitive if you have a very sparse fi ber
bed.

Tenper at ure dependency. All five vendors
are conducting head | oss testing at roomtenperature
so they scal ed back or extrapol ated the head | oss data
to the onset of recirculation contained at room
tenperature to sinply use the proportional viscosity
equati on.

In terns of this particular equation and
approach, 1 think over all we have already asked

Research to conduct sone test over either Argonne or

PNNL. At this point the prelimnary test results show

that this nay not be an issue. W may be able to use
this proportional viscosity equation to extrapol ate
the head |oss data and neasure at room tenperature
back to onset of recirculation 180 degree fahrenheit
or 200 degree fahrenheit.

However, there is a possible tenperature
dependence. Debris bed structure norphol ogy may
subj ect to change i n whi ch maybe you have fi bers which
are sensitive to the tenperature and the el asticity of
the fibers are sensitive to the tenperature and that
can change the conpression characteristic. This may

be sonething to cause uncertainty there.
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For the constant flow the debris bed
conpression is subject to change if you have a
di fferent tenperature because of the pressure gradi ent
across the debris bed is going to change for even the
sanme debris bed with the same approach velocity but
di fferent tenperature because of the delta P changes
and the pressure gradi ent changes across the debris
bed.

CHAI RMVAN WALLI'S: The elasticity of the

fi bers change.

DR. LU Yes. That is the exact reason we

rai sed this i ssue and why they need to | ook into this.
Anot her i s the bore hol e phenonenon or the
channeling effect. |If they have different pressure
gradient and a different tenperature and approach
vel ocity, at roomtenperature if they observe t he bore
hol e phenonenon, that may not be proportionately
related to the viscosity if you have the higher
tenperature. The bore hol e phenonenon itself may
i ntroduce nom nal effect although bore hol e phenonenon
is good for the strainer because it does reduce the
head | oss, but how does the vendor to extrapol ate the
data at roomtenperature back to hi gher tenperature?
CHAI RMAN WALLI'S: The bore hol e presunably

| ets through material.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

166
DR LU: Yes.

CHAI RVAN WALLIS: A hol e.

DR LU Yes. The entire debris bed
actual ly.

kay. The last common issues | want to
touch on is the integrated head | oss and downstream
bypass testing or the downstream pass-through test.
As | nmentioned, all five vendors right now have the
graph sanple downstream of the strainer so they can
neasure the fiber content or the particul ar contents.
Once they start the punp through the prototypical head
| oss testing.

The question here is what we had to the
vendors is what exactly can be done to use the
prototypi cal head | oss testing and provi de the screen
bypass debris concentration data. Can it be done at
all? W understand that the head |oss test is
normal Iy desi gned to maxi m ze the head | oss, nmaxim ze
the filtration efficiency of the debris bed. The
testing objective of the downstream pass-through test
or bypass test is to nmaxim ze the debris bypass or the
pass-through, through the screen. Can these two
testing objectives neet?

CHAI RVAN WALLI'S: If you want to naxim ze

you want to mnimze head | oss presumably.
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DR LU That's right. That's right.

CHAI RVAN WALLI'S:  The m ni mum val ue is
zero but you have an infinitely big screen so m ni num
isn't a very good term Making it adequate and
producing it to the point where it satisfies the
suction head may introduce sone other effects.

DR LU That is exactly true.

CHAI RVAN WALLI'S:  But don't use the term
maxi m zing or mnim zing.

DR LU That's right. So that are the
issues we raised to the strainer vendors during the
May neeting. W told themthese are our concerns and
they told us they understood and they have not
answered how they are going to respond to this.

MEMBER NMAYNARD: \When do they take the
graph sanple and how often? 1Is it a continuous graph
sanpl e?

DR. LU  They cannot take it as
continuous. They have to take it as a tine interval,
every three minutes or every five mnutes do the test.

MEMBER SHACK: On this one he nust do his
testing for a range of | oads.

DR LU They did.

MEMBER SHACK: His maximumload is a

conservative estimte of the total fiber |oading but
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he may well get his nmaxi mum pass-through with a much
smaller fiber Jloading which, in fact, my be
representative of sone of his breaks. | mean, he has
to be prepared to handle all breaks.

DR LU That is exactly true.

MEMBER SHACK: He shoul d be sanpling that
downst ream bypass for that whole range of beds and
hopefully --

CHAI RVAN WALLI'S:  You nmight want to risk
inform |If you are going to design this thing for the
wor se possible large break LOCA, it may not be very
good for the nost likely LOCA. | don't know.

DR LU On the debris bed filtration,
yes. Filtration efficiency, yes. It can be difficult
for the industry to come up with answers to address
t hi s.

CHAI RVAN WALLI'S:  You nmay need to nake
sonme determ nations of acceptance criteria. Look at
t he spectrum of LOCAs and how nuch are you going to
wei gh these various ones in ternms of the way in which
the screen perfornms. Go on to give weight too nuch to
the large break LOCA to the detrinent of the snal
break or the other way around perhaps. You' ve got to
have some kind of way of balancing these things.

Unl ess you are assuming it is always going to work
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perfectly for everything. Maybe that's what you
require, it is goingto work perfectly for everything.

MEMBER SIEBER: | think for a very smal
break LOCA it's not going to generate that much
debris.

CHAI RMAN WALLIS: It's less of a problem
keepi ng the core cool.

MR SCOTT: O course, it doesn't have to
work perfectly for everything. It has to work
adequately for everything.

CHAl RVAN WALLIS: That's what | neant.
Adequate is perfect. In NRC parlance adequate is
perfect. There is no perfection in NRC, only
adequacy.

MEMBER MAYNARD: | do think that nore
t hought needs to be put into what is the wrse case
condition. |Is it when the screens are fully | oaded or
when t he screens are very, very lightly | oaded? Which
one creates the worst effect?

CHAI RVAN WALLI S: Bi ggest problem

MEMBER MAYNARD: Bi ggest problem Right.

DR LU But also with such a | ow approach
velocity for the fibers to pass through the strainer
surface, the chance is very | ow

Al right. The path forward. Regarding
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all those issues that were raised to the industry we
have devel oped RAls as part of General Letter response
to RAlIs. W sent to themand we asked for request
justifications for taking the credit for near field
debris settlenent. That is one of the issues.

W are developing review guidance to
docunment our positions regarding near-field effect
transport and all those comon issues, the positions
| just tal ked about. W plan to issue this sonetine
inthe sutmmer. W plan to have nore staff observation
trips to different vendors.

W also plan to conduct plant audits so
that we can understand nore in detail of the vendor
testing program As part of this General Letter
response review we are going to evaluate the
suppl ement al response fromthe |icensee regardi ng the
testing program and according to the SE and any
addi ti onal review guidance.

CHAI RVMAN WALLIS: | wasn't here earlier.
You are going to develop plant specific head |oss
correlation? That's what it says on slide 3.

DR LU  Ckay.

CHAI RMAN WALLI'S: Is that true? There is
going to be sonething that is different for every one

in terns of correlation?
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DR. LU The third type of head | oss
testing was very unique and we only observed for one
plant at this point. No other plant has been relying
on the plant specific correlation at all. Mst of
themw Il rely on the prototypical head | oss testing.

CHAI RMAN WALLIS: They are going to do
tests and then prototypically develop a correlation
which they are going to use for the plant. [Is that
what their approach is?

DR. LU  They are not going to devel op
correlation. They are going to --

CHAI RVMAN WALLI' S: Pl ant specific.

DR LU For this particular plant, yes.
You are right. They actually did devel op a head | oss
correl ati on based on the CRs before.

CHAI RMAN  WALLIS: Is it just an
alternative or is that --

MR. ACHI TZL: Shanlai, could | just make
a conment there? That is GE. There is an approved
topi cal report for that correl ation so that vendor was
GE. Correct, Shanlai, in the correlation?

DR LU No, Alion.

CHAI RVAN WALLI'S: But the other vendors
are not devel oping correl ations?

MR ACH TZL: At |east GE has the
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correl ation.

DR LU Let ne just comment on this one
nore tinme. The head | oss correlation approach itself
requires extensive testing for a specific plant with
a specific material. At this point it is a very snal
subset of the plants are relying on this head | oss
correlation to come up with a justification

CHAI RVAN WALLIS:  What are the other ones
relying one?

DR LU They are relying on the first two
type of tests.

CHAI RVAN WALLIS: Do you just take the
nunbers fromthe tests without any equations at all?

DR. LU For the prototypical head | oss
testing that is the way they are doing it.

CHAI RMVAN WALLI'S: So you sinply make a
plot. You say flow versus --

DR LU Debris |oading.

CHAI RMAN WALLI'S:  Three di nensional thing
for different kinds of LOCAs, flow versus pressure
drop and here's what you get. Use it in the plant.
Don't even ask what it neans.

DR LU Wwell, okay.

CHAI RVAN WALLI'S: Is that the approach?

DR LU | think I actually discussed the
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overal | approach. The vendors are taking it at this
point. They just performed conservative anal ysis and
determ ned the debris | oading and the transport to the
strainer. They assune it's all right. At the sane
time at the onset of recirculation and perform the
boundi ng --

CHAI RMAN  WALLI'S: They neasure the
pressure drop?

DR LU Yes. They neasure the pressure
dr op.

CHAI RVAN WALLI' S: That's what they use in
the plant, the pressure drop that they neasured.

DR LU That's right.

CHAI RVAN WALLI S:  Ckay.

MR. CARUSO. One | ast question. Wen
add up the nunber of plants | conme up with 65. Does
that nmean four plants are not using these vendors?

DR LU | think there are sone plants
that are still deciding to use which vendor yet.

MR SCOIT: But there are also the ones
that are already done. For exanple, Davis-Besse who
has already installed and D abl o Canyon had al ready
install ed enlarged strainers so that gets you to three
and there's one nore. Not sure.

MR. CARUSO Just wonder ed.
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DR. LU | think that concludes ny
presentati on.

MR. SCOIT: GOCkay. W now have Dave
Cullison who is going to cone and talk to you about
audi t s.

MR.  CULLI SON: Good afternoon. Dave
Cullison. 1'min the Safety |Issue Resol ution Branch.
| am here today to talk to you about our plant audit
programwhere we are going to go to a sel ected nunber
of plants and review their resolution of GSI-191.

Shanlai is up here with ne because at the
end of the presentation about our program we'll have
a di scussion about sone of the things we have been
seeing in the Watts Bar audit. Shanlai is the team
| eader for that audit so he can answer any questions
you may have.

The purpose of our audit programis to
perform in depth assessnments of |icensee's actions
taken in response to Generic Letter 2004-02. | want
to point out the last two bullets on the slide where
we identify where additional evaluation of |icensee
resolutions through the NRC inspection program is
necessary.

What that neans i s that when we go t hrough

the audits if we determne that we may need a change
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to the inspection programto |ook at this issue, we
will reconmend that. There is a tenporary instruction
t hat has been i ssued where the regions will go out and

| ook at every plant and verify the |licensees installed
what they said they were going to install. Because

t he auditors were only going to do a certain nunber of
plants, we wanted to nmke sure that everybody does
what they are supposed to do and that is why we have
the TI.

Al so anot her function of these audits are
to determ ne whet her additional audits are needed. |If
we find out there are sone generic issues that go
beyond the few plants we are |ooking at, we can
enl arge the scope of the audits..

MEMBER SHACK: Do you have a nunber for
f ew?

MR. CULLISON: On the very next slide.

CHAI RVAN WALLI S: Do you have any idea of
the size of the submittals? Are they going to be 500
pages of technical information or are they going to be
one paragraph or what are they going to | ook |ike?

MR. CULLI SON: The suppl ement s?

CHAl RVAN WALLIS:  All the stuff. RAI's and
there's going to be a description of their screens and

why they work and all that. 1It's going to be a fairly
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substanti al document. Isn't it?

MR CULLI SON:  The honest answer is |
don't have any i dea.

MR SCOIT: | think it's safe to assume
that it's not going to be a paragraph. They got a
nunber of RAIs and their responses need to address the

RAIs at a mninmum and al so address all the generic

letter criteria. | think they are going to be
substantive. | don't think we have a nunber to attach
to that.

MEMBER MAYNARD: | woul d al so expect they

woul d probably be referencing parts of a nunber of
ot her larger docunments to take credit for, too.

MR, CULLI SON:  Yes.

CHAI RMAN WALLIS: It's going to be
substantial. A substantial anmount of material to
review.

MR, CULLI SON: Yes. W expect -- one of
the benefits of not having them all conme in at the
same tinme is to kind of spread that workl oad out for
the staff, although there will still be a big bulge in
the workload, if you will, right at the end of 2007.

MR. SCOIT: It's 13 as of right now.

CHAI RVAN WALLIS: That's nore than we

heard before, isn't it?
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MR. CULLISON: We have included sone

addi tional ones. That includes the two pilot audits

whi ch we have al ready done and this is the break down

for the cal endar years. It includes Watts Bar. W
are still identifying the plants that we are going to
audi t.

MEMBER MAYNARD: Are you going to tell us
alittle bit about your selection criteria?

MR. CULLI SON: The very next slide. Plant
selection criteria.

MEMBER S| EBER: You guys are cheating.
You' re | ooki ng ahead.

CHAI RVAN WALLI S: W al ways ask the right
guesti ons.

MEMBER SIEBER: Let's see what's on the
next one.

MR. CULLISON: W are selecting plants
based on the anal ysis vendor, the screen vendor, any
uni que analyses, and also trying to spread it out
t hroughout the regi ons and al so | ooki ng at the screen
installation schedule. The idea is that we are trying
to look at at least one or two plants from every
anal ysi s vendor and every screen vendor so we get a
sel ection from each

That way we can determine if there is
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possi bly an issue with that vendor where we have to
expand scope. The region part is we want to nmake sure
-- since we encourage region participation in the
audits, we want to make sure all the regions get the
same opportunities.

How are we going to conduct the audits?
This is from now on. This doesn't discuss how we
conducted the Watts Bar audit but based on sone
| essons |l earned fromthat we are changing the way we
conduct the audits.

The audits will have eight to 10 team
menbers, staff and contractors. Like | said, we are
goi ng to encourage regional participation. They can
send anybody they want. They are going to be focused.
W will try to keep them about two nonths from start
to finish. Have an in-house review of |icensee
docunents and one or two weeks onsite.

The i dea i s | oosel y based on ny experience
at the region where you have inhouse review, a week
onsite, go back to the office for a week, and then if
we need to go back to the site for another week.
After the second onsite period the all the auditors
shoul d be submtting their reports to the teaml eader.

MEMBER BONACA: Slide 2 you said that you

assess the adequacy of |icensee responses of the
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Ceneric Letter the adequacy of |icensee corrective
actions. You do expect to have a full detailed plan.
"' m not saying SRP but some plan on what is adequate
and what is appropriate, what is acceptable, what is
not .

MR, CULLISON. Well, we have an audit plan
which | amcurrently revising and in that we will have
some review elenents in which we are going to have to
updat e because when they were witten six or eight
nmont hs ago we have | earned a |l ot since then. That is
going to be guides for the auditors when they go out
what to ook for. Hopefully if we get it in there,
with acceptance criteria. The auditors are usually
t he subject area matter expert fromour office or DC
in that area so they would know what is okay and
what's not.

MR. SCOTT: Let ne add sonething to that,
pl ease. One issue that we have is that we can't do
all the audits at the end of 2007 or the first nonth
or two in 2008. W are starting the audits now and if
you think about the tinmeline we described to you,
particularly in the chem cal effects area, there are
still a nunber of open itens. Wen we do an audit in
cal endar year 2006, we wll basically be doing a

partial audit.
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W'l audit what they finished and what

t hey have not finished we will carry as an open item
that will be addressed in CGeneric Letter responses.
It's an unfortunate situation that we sinply can't
wait until the very end and do themall at the sane
time.

That is somewhat mitigated by the fact
that we are doing in 2006 and early 2007 audits on
plants that will have installed their strainers in
2006 and, therefore, they are comritted to provide us
the Generic Letter information by the end of this year
so that will mtigate it sonewhat.

MR. CULLISON: As M ke said, any open
itens coming fromthe audits will be resolved during
our review of the suppl enental responses to the
Generic Letter.

Onto the Watts Bar audit. Watts Bar is
our first real audit, if you want tocall it that. It
really started when the |icensee cane in on March 2nd
of this year a large group of themcane in. W had an
off-site nmeeting where they gave presentations on
their anal yses, what actions they are taking, the
whol e ganbi t.

That was after they had sent us all the

docunents and there had been sonme in-house review.
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During this audit staff was covering all the baseline
anal yses and strainer testing. W issued RAI's which
we will get sonmething probably the end of this nonth
knock on wood.

Ve are per form ng confirmatory
cal cul ati ons on FLOM3D. W expect to have the report
out by the end of July. You will notice that there is
alarge tinme gap between March 2nd and t he end of July
and that is one reason why we are changi ng the way we
are doi ng busi ness so we can get these conpl eted and
the reports out a little faster.

Some of the key observations fromaudit --
of course, thisis all prelimnary. The report is not
i ssued and has not been revi ewed by managenent.

MEMBER MAYNARD: Briefly, when the report
is issued would that mean that Watts Bar is done or
you still would have --

DR LU W anticipate open itens through
this audit so the audit open itens will be addressed
as part of a Generic Letter response reviewat the end
of Decenber '07.

MEMBER MAYNARD: Al l right.

MR CARUSO. Has Watts Bar sent in their
Ceneric Letter 2004 response then?

MR. CULLI SON: The suppl enment? Everybody
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sent in their Septenber '05 --

MR. CARUSG  Their supplenment. Have they
sent in their supplenent?

MR, CULLI SON:  No, but --

DR. LU They did as part of that one.
It's part of the draft RAl response to us that
addressed all the RAIs we asked them as part of the
Sept enber response review.

MR CARUSO. That was draft?

DR LU That was draft. The official one
will be sent to us at the end of this nonth.

CHAI RVAN WALLI'S: Let ne go back to the
previous slide. You said staff confirmatory
cal cul ations are being perfornmed. What does Watts Bar
do? Does TVA run sone sort of a code to predict these
things or how did they justify that --

DR LU TVA, | think, contracted a |line
to performthe transport cal cul ation.

CHAI RMAN WALLIS: Did they use CFD?

DR LU  Yes, they used CFD

CHAI RVAN WALLIS: Did they use sone sort
of a code for downstream core eval uation too?

DR. LU They actually decided to use
conservative approach to determ ne t he source termand

then performthe analysis. Their position was there
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was no issue related to the downstream core.

CHAI RMAN WALLIS: Didn't do any analysis
of the downstream core?

DR. LU They did and they have that
anal ysis there but they perforned a very conservative
anal ysis instead of perform ng a code cal cul ation.

VR. CULLI SON:  Some of the key
observations. They are a |low fiber plant, nostly RM.
They are assum ng that all contai nment coatings fail.
They are not taking any credit for qualified coatings.

Transport. Everything but the RM
transporting to the strainer. They used CFD to
cal cul ate the RM debris.

CHAI RMVAN WALLIS: Did they know how to
calculate the effects of coatings on a strainer?

DR. LU  They assune entire contai nnent
coating failed and 100 percent transportable to the
strai ner.

CHAI RVAN WALLI'S:  But in what forn? Was
it in chips or particles or what?

DR LU In chips.

CHAI RVAN VALLIS: In chips? D d they know
howto cal cul ate the pressure drop across the strainer
wi th chips?

DR LU Hold on. Matt is going to talk
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about that.

MR. YODER. Watts Bar actually used chips
and particul ate debris. Because they are a | owfiber,
al nrost no-fiber plant, the thought is a chip if it
makes it to the strainer surface is going to plug that
hole so they took chips roughly the size of the
strainer hole or slightly |arger under the thought
that -- this is in the staff guidance as well. For a
plant without fiber we told them to assunme chip
debris. Then they took particulate debris for the
zone of influence and the other --

CHAl RVAN WALLIS: But the area of the
cont ai nment covered with coating is nuch bigger than
the area of the screen so if you take all that coating
and put it on all the holes, you' ve bl ocked themall.

MR. YODER. They actually put the coating
debris into their flume test and at the end of that
test actually shoved all of these coatings onto the
strainer itself and they were still able to maintain
flow.

CHAI RVAN WALLIS: It was based on a test?

MR. YODER  Correct.

CHAI RVAN WALLIS: It wasn't based on some
kind of sem -theoretical let's say.

MR. YODER: They actually put the debris
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in and used the test to prove that.

MEMBER S| EBER: That was confirnmed by
anot her test also that stacked up paint chips wll
pass fl ow.

MR YODER | think in sone of the PNL
wor k that we heard about yesterday even when they put
all the chips on there was enough of a tortuous path
that the flow could get through

MEMBER SIEBER Right. So this is not
inconsistent with all the other tests.

MR, CULLISON: And for head |oss the --

CHAI RVAN WALLI'S:  |I'm just wondering what
ACRS should do. You have done all this. At sone
point would it be appropriate for us to audit your
audit or sonmething? | don't really want to do that.
| would just like to say that you have done a good j ob
but do we get involved at all in checking the quality
of what industry does and your eval uation?

MEMBER BONACA: | have the sane question.
| mean, | guess | misunderstand the word audit. To mne
audit nmeans you are |ooking at the conpliance with
certain specific requirenents.

DR LU That is exactly true.

MEMBER BONACA: Now, it would seemto ne

that you have four or five different kind of
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approaches to the resolution of this problem A
nunber of clients have used one type or the other one
and so on. There will be a phase where you are
revi ewi ng the approaches taken on a generic basis but
you are not doing that.

DR LU | think based on what we observed
so far nost of the licensees are following the
gui dance report to perform debris generation and
transport calculations. The only difference there
comes from vendor testing, the head | oss data or the
choice of the strainer itself.

MEMBER BONACA: So you decided that the
NEI process is appropriate?

MR. SCOTT: Well, it's not a sinple answer
to that. There is the staff's SE fromtwo years ago
whi ch provides review guidance in some but not al
areas. The other areas, chem cal effects, you heard
we are going to devel op revi ew gui dance for that.

You heard Shanlai nmention that we are
going to develop review guidance for the head |oss
testing in the near-field effect and revi ew gui dance
in a couple of other areas, too. | think you al so
heard that we are expecting that sone of that review
gui dance will be iterative. The review guidance wll

be applied to the audits and those wll be the
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criteria we will use.

As for the question of ACRS revi ew of the
audits --

MEMBER SIEBER:. G ve us the report.

MR, SCOTT: Well --

CHAI RMVAN WALLI'S: Revi ew of sonet hing
Shoul dn't we be review ng something to sort of play a
rol e of checking that things are goi ng okay or should
we just leave it all up to you and then you cone back
at sonme later date with something for us to see? How
do we get involved with this stuff?

MR. SCOIT: One suggestion, if | mght.
You might want to | ook at the review gui dance that
we' ve told you we are goi ng to devel op and wei gh in on
t hat .

CHAI RMAN WALLIS: Wiile it's being
devel oped?

MR. SCOIT: At sone point during its
devel opnent .

CHAl RVAN WALLI'S:  Wen we can be nost
useful. GCkay. Review guidance.

MEMBER MAYNARD: | really don't think the
ACRS should get in the role of independent audit of
the NRC s audit.

CHAI RMVAN WALLIS: That's not really our
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j ob.

MEMBER MAYNARD: Ri ght.

CHAI RMVAN WALLI'S: That's not our |job.

MEMBER SHACK: But the scaling argunents,
for exanple, to support the near field transport
sounds |i ke sonething that --

DR LU Be part of the review gui dance.
That will be part of review gui dance.

CHAI RMAN WALLI S: Techni cal gui dance.

MEMBER BONACA: | think we should nake a
j udgenent of whether or not we think this is all
technically adequate. Qherwi se we are spinning our
wheel s and wasting our tinmne.

MEMBER S| EBER: Before you | eave this
slide, | have a question about the transport bullet.
Maybe you can tell ne what RM debris | ooks like. M
picture of it is a bunch of ripped up sheet netal.
woul d not think even if you transported all this stuff
to a strainer sonme place that it would i npede the fl ow
very nmuch. It would just provide surface for other
debris to accunulate on. Do | have that right or
wWrong?

DR LU You're right. | think based on
our observation of the test nost of the RM just

settles at the bottomof the flume and becones |ike
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porous mediumfor the water to go through. It really
does not add additional head | oss on the surface of
the strainer so you are right. |In ternms of the
transport we are trying to figure out how rmuch RM
woul d be transported based on the safety of anal ysis.

MEMBER SIEBER: It really doesn't make any
di fference how nuch is transported since it has no
effect on head | oss.

DR LU That's correct. For this
particul ar plant, yes.

MR. SCOIT: So being an RM plant is
arguably a good t hing.

CHAI RMVAN WALLI'S: Well, now, you're saying
all containment coatings fail and then you're saying
they are all transported to the strainer?

DR LU That's right.

CHAI RVAN WALLIS: The strainer area is
4,600 feet square. The typical containnent coatings
area i s several hundred thousand square feet and so
have to do sone nath here but it |ooks as if you' ve
got sonething like whatever it is. It is probably 70
square feet of container coating per square foot of
strainer. You are going to put 70 layers of coating
and put it on the strainer and it's not going to have

troubl e?
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DR LU Actually that's what we observed.

CHAl RVAN  WALLIS: That's what you
observed?

DR LU  Yes. First we dunped all the
coating chips, RM, and the fibers upstream of the
strainer so we questi oned whet her this was because of
the artificial near field transport. They did not
t ake enough credit fromthe near field transport and
then later say, "Okay, let's just shovel everything
upstreamin the flunme and bury the entire strai ner and
see what is the head loss." The head | oss was hi gher
than the previous condition but it was stil
significantly | ower than the --

CHAI RVAN WALLI'S: Sonet hing like an inch
of debris on the strainer? |Is that right?

DR LU Actually it's the entire
strai ner.

CHAI RVAN WALLI'S:  What is the thickness of
stuff you get on the strainer?

MR YODER: Matt Yoder from NRR  One
thing that we observed is it's physically inpossible
to get all of this debris onto the strainer. There is
just so much debris it cannot be done.

CHAI RVAN WALLIS: Where does it go?

MR. YODER: In a mound around t he base of
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the strainer and piled --

CHAI RVAN WALLI S:  One reason the strainer
works is that it's not uniformy coated.

DR LU That's right.

CHAI RMVAN WALLI'S: That helps a lot. So
the stuff piles on the bottomof the strainer and the
top part of the strainer is relatively clear then.

DR LU | don't have a picture but
visual |l y you can consi der because of very | ow approach
velocity the chip itself becones very -- there's a
huge nountain but it was such a high void fraction
t hat --

CHAI RVAN WALLI'S:  That's what bot hered ne
when you said all debris is assuned to be transported
to the strainer. You don't really nmean that it gets
tothe holes. You nean it gets to the vicinity of the
strai ner.

DR LU That's right.

CHAI RVAN WALLI'S: Then use CFD to figure
out where it goes, whether it goes up into the
strainer or falls on the floor.

DR. LU  They calculate the fraction of
the debris, RM debris, fromthe containnment pool

CHAI RMAN WALLIS: So it doesn't all go

onto the strainer. It does not all go onto the
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strai ner.

DR LU No.

MEMBER DENNI NG So would you say this is
credit for a near-field effect?

DR LU Yes. Right at the very begi nning
of the test.

MEMBER DENNING | thought you were
telling us the opposite here.

DR LU R ght at the beginning. They
calcul ated the total anobunt of debris close to the
nearby region of the strainer. Then they dunped al
the debris in the testing flune and the testing flune
denonstrated that nost of the debris actually did not
end up on the surface of the strainer. W questioned
t hat testing approach and t hey deci ded t o shovel in as
much of the debris as they can to bury the entire
testing section.

CHAI RMAN WALLI'S: If you know what the
size of the debris is but these are coatings. Do you
know how to predict the size of the coating fl akes or
particles or whatever they are?

MR. YODER: The justification for the size
of the coatings that were used, as | said, these were
all ruffled, the size of the holes or larger, and the

distribution --
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Then they woul d fal

MR. YOOER: That's correct, but since this

is ano fiber plant, that's the only way the coating

is going to inpact the head | oss.

| f you have

particul ate coating they are going to pass straight

t hrough and not inpact the head |oss at all.

CHAI RVAN WALLI S:

| f the contai nnent

coatings are small enough they woul d all pass t hrough?

MR. YODER: |If you don't have a fiber bed

to filter themout on, yes.

CHAI RVAN WALLI S:

You get 300, 000 square

feet of coatings in the reactor?

MR. YODER: Sone portion of it would pass

into the reactor, yes.

MEMBER DENNI NG You nean parti cul ate.

CHAI RVAN WALLI S

What ever the coatings

becanme. The coatings are going to become very tiny

particles nowand t hey are al

goi ng to go t hrough the

strainer because they are assuned to be al

transport ed.

MEMBER SI EBER: That's a nice col or.

CHAI RVAN WALLI S:
up going through the reactor,

around agai n.

Then presunably then end

t oo,

and com ng back



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

194
MEMBER DENNI NG  Now, wait a second. They

are not double treating the -- | nmean, in their tests
| gat her what happened was they took all the coatings
and pretended they were chips. Right? Ckay. Then
they fell out. A lot of themfell out so they did
sonmething to maxi m ze how rmuch of it they could get
onto the strainer. 1It's not totally clear to me how

they did that but even in that process of trying to

maximze it, a fair anount of it still did not go onto
the surface of the strainer. |Is that correct?
MR. YODER: They actually buried. | rmean,

t hey physically shoved this stuff onto the strainer
and on top of it and all around it as much as you
possibly could to get this stuff on it and around it
and still were able to have a flow.

MEMBER DENNI NG  You piled it up.

MR. YODER: Right. To address Dr. WAllis'
comment, renenber they are running five to 10 tests so
they ran another case where they introduced all the
coating debris as particulate and they did sanple the
downstream so t hey have that data.

CHAl RMVAN WALLIS: Did alot of it go
t hr ough?

MR YODER  Yes.

CHAl RMVAN WALLIS: A lot of it did go
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through so then we have to think about downstream
ef fects maybe.

MEMBER SI EBER:  You know, there is one
very conservative assunption piled onto another all
the way through this. |1 can't inagine, for exanple,
in any space other than regulatory space where you
woul d assune that all the coating failed and ended up
at the sunp. Secondly, the transport nodels in the
tests and experinments that were performed showed the
stuff really doesn't transport.

Those two things conbined say that the
anount of deposits that actually end up on the
strainer is going to be relatively small. Even if
they end up there, they will pass water. | think it
is fair to use all these conservative assunptions,
particularly if you cone out |ooking good anyway. On
the other hand, | think it is fair to recognize how
conservative a positionthis really is. | think it's
extrenely conservati ve.

MEMBER BONACA: | inmagine it will be
piling up with debris all over the area.

MR ACH TZL: | would just like to nake
one comment about Watts Bar. Going way back when this
thing started there were a set of plants that we felt

nobody had to do anything for any accident. | would
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like to reflect with an RM plant |ike you nmentioned
with the coatings and stuff like that with a fairly
big strainer before they spent the $5 mllion here,
t hat was one of the plants that we deci ded didn't have
to do anything for any accidents. | nean, yes, they
are making changes but |'m not sure those are

necessarily dollars well spent | guess is ny thought.

DR. LU Bottomline | think the head | oss

is very conservative in terms of the margins they
have. The new trainer they are going to put it in.

CHAI RVAN WALLI' S:  The only kind of reason
you have a little bit of reticence perhaps in that is
t hat people that thought before that everything was
fine. Before the thin bed effect was discovered
everyone thought things were fine. Then something
happened in the BWRs and it was discovered that a
rat her small anount of debris just |eft there because
they hadn't cleaned the suppression pools enough to
bl ock the strainer so there were surprises.

When people cone in with a ot of these
things like, "I think it's okay because we are very
conservative and this isn't going to happen,” and so
on, it sounds good but there have been surprises
before. | can't tell you that you're going to have

surprises again and maybe the ACRS isn't going to be
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involved in trying to guess but you mght find there
are surprises.

MR. VWH TNEY: This is Leon Witney from--

CHAI RVMAN WALLIS: | think I amreluctant
to say everything you are doing is fine. | am
reluctant to say its lousy. | may be reluctant to say

anyt hing about it. Just wait and see.

MR. WHI TNEY: This is Leon Whitney from
SSIB. Indeed, the licensees' strategies are no
surprises 10 years fromnow and that's why they go to
these large strainers in part even when you could
argue that maybe they don't need such nassive
strainers in a particular plant. They use all the
conservatismin the analysis and then they can back
of f those conservatisns if thereis a surprise. There
is alot to do with in the psychol ogy of |icensees.

CHAI RVAN WALLI S:  What was the size of

t hat strainer before?

DR. LU | cannot renenber the exact
nunber.

CHAI RVAN WALLIS: Was it smaller?

DR LU It's nmuch, much smaller. It's
about 40 or |ess square feet. | cannot renenber the

exact nunber.

CHAI RVAN WALLI'S: | thought Ral ph inplied
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it was not a very big change.

MR. YODER: The change was significant but
| think what Ral ph was saying i s that because they are
a low fiber plant and all these other factors, they
didn't have the kind of problens that a plant with a
ot of fiber that creates a bed has.

CHAI RVAN WALLIS: Are they changing the
whol e size and the strategy now?

DR LU  Yes, they did.

CHAl RMAN WALLI'S: What kind of strainer is

DR LU It's a PCl strainer. | think we
can go back to slide --

CHAI RMAN WALLIS: Is it the pigeon hole
one?

DR LU It's the stacked disk, flat,
squar e shaped.

CHAI RMAN WALLIS: Ckay. That's the one
where you have to worry about whet her or not the stuff
can get into the area because it nmight jam on the
out si de.

MEMBER SI EBER  Ri ght.

DR LU That's right.

CHAI RVAN WALLIS: Ckay. Thank you.

MR.  CULLI SON:  Moving on to chemn cal
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effects, Watts Bar uses sodiumtectraborate as their
buffer agent which neans ICET test 5 1is nost
applicable for their plant specific environnent.
There is insufficient fiber to form a debris bed
That's what we have been di scussi ng.

The |i censee added a si gni fi cant anmount of
margin to the screen area to accommodat e chemni ca
effects.

MEMBER S| EBER  What about al um num
content in containnent? Do you know anythi ng about
t hat ?

MR, CULLISON. | think Paul is going to
answer your question.

MR KLEIN: Paul Klein. The alum num
content, | believe, is less than 1 percent of the | CET
5 value that was tested.

CHAI RVAN WALLIS: Well, the 5 percent it
woul d seemto be gratuitous, not sonething that really
i s necessary, the 50 percent margin.

MR KLEIN: | think Leon had discussed
earlier that they wanted to add plenty of margin to
account for surprises down the road.

CHAl RVAN WALLIS:  Wwell, we know t hat
chemi cal effects in the wong social senses can have

an effect which is larger than 50 percent on pressure
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dr op.

MR. SCOTT: The other consideration
think for the Iicensees is that the margi nal cost of
addi ng anot her nodul e of strainers is not that great
once you' ve made the investnent in the design for the
whol e set.

DR. LU  This particular plant has
sufficient space to put the strainer so that is the
reason they made it as conservative as they can.

MEMBER SIEBER: So this is not a good
plant to test your prototype audit plan.

MEMBER DENNI NG  Exactly.

MR. SCOIT: Actually, we wanted to start
with a relatively less challenging one. W are
wor ki ng our way up to the nore chall engi ng ones.

MEMBER SHACK: | was going to ask you how
Ford Cal houn canme out because that's not so trivial.

DR. LU | think we issued a pilot audit
about Ford Calhoun. | don't think this particular
presentation was intended to address that particul ar
i ssue. However --

MEMBER SIEBER: We'll just read about
t hat .

DR LU  Yes.

MEMBER DENNI NG Now, definitely tell us
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how you do an i n-vessel eval uation that was perforned

conservatively. | want to know.
DR LU | don't know whether Tomis here.
My understanding is -- before Tomstarts nmaybe | can

make a few conments. M understanding is they applied
that very conservative debris source termto the
downstream eval uation for the core.

MR. HAFERA: As | nentioned during ny
presentation, this is a plant that doesn't even have
enough fiber to nake a bed in their reactor so it
beconmes very difficult to say you are going to have
some kind of a thin bed or any kind of bed on the
| oner core plate or on the fuel nozzle inlet or at the
grid straps because they just don't have enough fi ber.

MEMBER DENNI NG  What anal ysis did they
actual ly do?

MR. HAFERA: They did a hand cal cul ati on.
Now, one of the other things that they are doing
t hough, is they are deferring --

CHAI RVAN WALLIS: How many cal cul ati ons
did they do? They used their hand but what was the
cal cul ation? Can you sketch out what it was?

MR. HAFERA: Let ne finish. They did a
hand cal cul ati on that basically said they didn't have

enough fiber to create a bed and, therefore, it's not
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a problem \Wat they also did was they deferred
essentially. W asked them a nunber of RAls and at
that point they deferred to the new Owmers G oup WCAP
that's bei ng devel oped so they are not considering
that to be final

CHAl RVAN WALLIS: What was the hand
cal cul ation then? What was it based on? It nust have
been based on sone sort of principle or balance of
mass or sonething. Can you sketch out the |ogic of
t he cal cul ati on?

MR, HAFERA: 2 is equal to Mdelta H.
That's how you nove heat. You don't effect the --

CHAI RVAN WALLI' S:  How much product for the
matter came through the screen and where it went.
What did they do about that?

MR. HAFERA: Again, the particulate matter
beconmes an analysis of whole size in your reactor
because what you find is they had enough adequate
bypass pat hs that woul d not capture snall particul ates
because the bypass paths are on the order of an inch
to an inch and a half.

CHAI RVAN WALLI S: What goes through the
screen woul d not block the flow to the reactor.

MR. HAFERA: Correct because the bypass

paths are on the order of an inch to an inch and a
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half and their strainer size hole was 1/12th of an
inch | believe, the final strainer hole.

CHAI RVAN WALLIS: Don't they have debris
catchers at the bottomof the core that catch debris?

MR. HAFERA: Well, again, your |ower fuel
nozzle has -- your core plate has debris holes and
your | ower fuel nozzle, dependi ng on your fuel design,
has debris catchers and that can catch certain debris
but it wouldn't catch small particul ates because
actually those holes are typically larger than the
ECCS strai ner because by design the ECCS strainer is
supposed to be snaller.

CHAI RVAN WALLI'S: Do you know the size of
the holes in these strainers?

MR. HAFERA: Not off the top of my head.
They were |larger than the holes in the ECCS strainer.

CHAI RVAN VWALLIS: The peopl e who sel
these strainers enphasis how effective they are at
catching stuff.

MR. HAFERA: Ri ght.

CHAI RVAN WALLIS: And you're telling ne
how i neffective they are.

MR. HAFERA: Wl --

MEMBER MAYNARD: | think it's for a

di fferent purpose.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

204
MR. HAFERA: It's for a different purpose.

That's right. Unfortunately you m ssed the
presentation, Dr. Wallis --

CHAl RMAN WALLI S:  Very sorry.

MR. HAFERA: -- where we basically showed
that you can bl ock 99.9 percent and still okay.

CHAI RVAN WALLIS: Al right.

MEMBER MAYNARD: The strainer size should
be smal |l er than what your nozzles are for your fuel.
The debris catchers in the fuel design in case you
have sonme sort of |ose part that gets into the RCS or
something else in there, it is sized so that --

PARTI Cl PANT: They are not for particles.

MEMBER KRESS: |In the aerosol business,
whi ch may not be an exact anal ogy, if you continue to
fl ow aerosol s out a | eakage path that is a pi pe of six
inches in dianeter. It will eventually plug the
entrance to that pipe if you just continue flowing it
t hrough. These aerosol particles are 10 m crons down.
| don't know if the same thing would happen if you
continued to recirculate particles through a bigger
opening. Wuld it eventually plug up that anyway even
t hough t hey are much smal | er than the opening? | know
it happens with aerosols.

MEMBER BONACA: That's right. That is
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what we were discussing this norning about the core,
about recircul ation and havi ng certai n areas where you
begin to have accumulation and then you have
bl ockages.

MEMBER KRESS: | don't know if we run
these tests long enough and recircul ate enough to
deci de whet her or not eventual |y you are going to plug
a pipe situation.

CHAI RVAN WALLI'S: If you pour all your
sal ad dressi ng down the drain in your kitchenit would
probably block it up, too.

MR. HAFERA: To address that issue, you
have to recognize also (a) how the LOCA event
progr esses.

MEMBER KRESS: That's true.

MR. HAFERA: (b) how is the plant
constructed; (c) what are t he energency procedures and
how i s the plant operated post LOCA. One of the key
factors to recall is every pressurized water reactor
in the country after a period of time goes on to
si mul t aneous or hot leg recirculation to flush braun
preci pitation out of the reactor vessel. W would not
expect t hat these precipitants would behave
significantly different than that.

MR. CULLISON: To finish up, over all our
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prelimnary finding is the design of the Watts Bar
strai ner appears to be robust with sufficient margin.

CHAI RMVAN WALLIS: That's prelimnary.
That's why it appears to be.

MR, CULLI SON: Right.

CHAI RVAN WALLI'S:  When you reach a final
conclusion you will state it is adequate.

MR. CULLI SON: Wien it gets signed off by
managenent, then it is instead of appears.

CHAI RVAN WALLI'S:  So now you are going to
do sone difficult ones |ater on.

MR, CULLI SON:  Yes.

CHAI RVAN WALLI'S: Good. Thank you very
much.

MR. SCOIT: Ckay. CQur final presentation
of the day is Leon Whitney is going to talk to you
about the process that we are planning to use to
ultimately close out the Generic Safety |Issues. You
al | had some process oriented questions so pl ease bear
wi th us when we gi ve you a process oriented di scussi on
here.

MR. VH TNEY: Good day. Leon Whitney from
Saf ety |ssues Resolution Branch. 1'mgoing to talk
about the end gane in the Generic Safety |Issue 191.

W are going to talk about the top level activities.
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W are going to resolve all the technica
i ssues that we've tal ked about both yesterday and
today. Chem cal effects, downstream effects including
i n-vessel , retransport and near-field effect,
qgualified and unqualified coating adhesion, coating
debris characteristics and transport, and debris head
| oss.

CHAI RVAN WALLI'S: What do you nean by
resol ve technical issues?

MR. WHI TNEY: Well, at |east get to the
poi nt of review gui dance where we can --

CHAI RVAN WALLIS: That means review
gui dance.

MR. WHI TNEY: Inplication thereof.

MR. SCOTT: But there is a proceduralized
NRC process for resolving and cl osing generic safety
issues and that is what we are ultimately talking
about .

CHAI RMVAN WALLIS: It depends upon the
context. If you want to publish in a journal
somet hi ng about chenmical effects, that is sonething
but if you want to say that you are satisfied that the
design i s adequate or assure public safety for certain
plants, you mmy be able to nake a very crude

assessnent of chemical effects and, therefore, there
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is no chem cal effect. Resolving depends very rmuch on
t he context.

MR VH TNEY: We need to declare the
adequacy i n accordance wi th 5046.

CHAI RVAN WALLI S: That's what you nean by

MR. WHI TNEY: That's the over-arching
goal .

CHAI RVAN WALLI'S: So you don't nean that
you have to get a debris head |oss correlation which
is accurate to one part in a thousand or sonething.
You nean that because of the experinents that are
bei ng perfornmed you have adequat e assurance that the
strainer will neet its specifications.

MR. WHI TNEY: And that the entire plant
during the LOCA operates as required by design --

CHAI RVAN WALLI'S:  Onh, that's what you nean
by resolving technical issues. It really nmeans
assurance that the core will be adequately cool ed.

MR.  WHI TNEY: Long-termcooling is
assur ed.

CHAI RVAN WALLI S:  Ckay.

MR WHI TNEY: Well, the steps are to
observe the strainer testing at vendor testing

facilities, docunent any issues and make NRC st aff
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conment s available to affected l'i censees.

| ssue NUREGs addressing results of NRC
confirmatory testing, obviously in conjunction with
the O fice of Research.

CHAl RMVAN  WALLIS: NRC confirmatory
testing. That's the ones which have been done so far
really.

MR. WHI TNEY: Research has taken the | ead
in nost --

MR SCOTT: And in the future if the need
is determned to do nore, than that would go in here
as wel | .

MR. WHI TNEY: Revise the Ceneric Letter
audit plan as needed based on evol ving techni cal
knowl edge. W have tal ked about individual sets of
revi ew gui dance for various technical issues. Process
| i cense anendnent requests to support |icensee CGeneric
Letter schedules. Those are in process. There's a
smal | nunber of those, five to eight as | renenber.

Conduct Generic Letter plant audits for a
sanple of 12 selected PAWRs. W are going to have to
reach closure on the open itenms. As we tal ked about
that, it may be during the suppl enental response tine
period and not necessarily during the plant audit. W

wi Il consider based on the audit results whether to
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i ncrease the audit sanple size to ensure adequate PWR
fl eet response to Ceneric Letter.

Also we will verify the adequacy of the
2006 and 2007 Generic Letter supplenental responses
and/or responses to February 2006 requests for
addi tional information for each PAR.  As you renenber,
t he RAI response --

CHAI RMAN WALLIS: | guess 12 is equal to
13?

MR.  WH TNEY: Wl l, you would have 12
nore and | guess Watts Bar --

CHAI RVAN WALLI S: Oh, you counted 12 nore.
Ckay. That's why you get 13.

MR. VWHI TNEY: As you'll renenber, the RAI
responses may be folded into the Generic Letter
suppl erment al responses. The regions will be
conducti ng i nspections under the Tl-2515/166 to verify
i npl enent ati on of t he CGeneric Letter pl ant
nodi fi cations and procedural changes as described in
the Generic Letter supplenental responses and RAI
responses.

MEMBER BONACA: How different are these
i nspections fromthe audits?

MR.  WHI TNEY: They are | ooking at

i npl enent ati on not technical adequacy. Wat did you
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prom se and did you do what you prom sed as opposed to
is that strainer big enough, is this --

MR. SCOTT: What did you say you going to
install versus what you actually installed.

MR. WHI TNEY: And/or procedural changes.
Evaluate extension requests for Generic Letter
nodi fi cati ons and procedural changes based on SECY- 06-
0078 extension criteria. There have been five of
t hose, six actually on our plate.

One denied, four approved, and one in
progress and there are other ones conmng, two or three
that we know about. None of them have gone past
spring 2008 in their request. And devel op Generic
Letter closure letters for each PWR based on
suppl ement al responses, RAl responses, pilot results,
i f any, because we're not doing audits of every plant
at this point, and/or the TI-2515/166 inpl enentation
i nspections.

MEMBER DENNI NG  \What does the closure
letter actually say? Does it say we accept? It just
says we agree that you have submitted the information
or does it say nore than that?

MR WHI TNEY: When it's submtted we are
going to have to assess the adequacy as it appears in

t he docunentation. Renenber we are witing RAIs so
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t hat whatever holes we can fill the holes.

MEMBER DENNI NG But you only |l ook into
TIL at 13 but you basically tell everybody el se the
results.

MR. VWH TNEY: The sanple size of which we
can increase if we had indication that there was a
generic failure out there or something significant
that drove us to audit nore.

MEMBER DENNI NG  What is your schedul e for
when those closure letters would be witten?

MR. WHI TNEY: They are subject to these
suppl emrental responses so there are two tiers, 2006
and the 2007, tiers of responses based on when the
strainers are installed. They all can't be witten
soon.

MEMBER DENNI NG  But for 2006 woul d you
wite themas soon as you could after?

MR. VWHI TNEY: | would expect in |late 2006
and early 2007 we would be witing the 2006 ones
Dependi ng, again, if there was an audit at one of
t hose plants we would not issue the letter until the
audit. Wien we actually issue the letters there would
be a managenent deci sion.

MR. SCOIT: As soon as for a particular

plant all the pieces are in place that we have tal ked
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to you about and we've gotten sufficient information
to verify that they are in conpliance, then we can go
ahead and wite that letter.

That at the earliest, | assume none of the
responses will cone inuntil right at the end of this
cal endar year so then we'll start | ooking at them |If
there are no remaini ng open issues, RAls, etc., then
we can wite the letter. Now, whether that is going
to be the case for the early plants that cone in,
that's questi onabl e.

MEMBER MAYNARD: Al so, for the audits, 13
audi ts probably covers close to 18 or 20 plants. Sone
multi-unit sites would be covered in that.

CHAI RVAN WALLIS: Then there are sone
pl ants which are quite simlar to other plants.

MR. VWHI TNEY: And in 2008 we will be
briefing ACRS. W'I| be updated the standard revi ew
pl an based on t he knowl edge gai ned and t he i nformati on
that we understand about the Generic Safety |ssue
closure. W wll ensure that Regulatory CGuide 1.82,
"Water Sources for Long-term Recirculation Cooling

Fol | owi ng a Loss-of Cool ant Accident,"” is updated with
the latest GSI-191 related information. Maybe we'll
still be auditing and witing letters.

CHAI RVAN WALLIS: Mght still be doing
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research.

MR. WHI TNEY: There are only so nany
people in the section and then DC

CHAI RVAN WALLIS: It would be nice to nove
on fromthis issue and do other things which m ght
actually be nore inportant for reactor safety.

MR. WHI TNEY: It would be very nice to
nove on.

CHAI RVAN WALLI'S:  Are you going to finish
up, Mke? Are you going to have a few final remarks
for us?

MR. SCOTT: Yes. A very few, yes. 1In
closing, | would just |like to say that, again, we
appreciate the opportunity to cone in and brief you
again and we are |looking forward to a nunber of
addi tional opportunities. | believe we are going to
be talking to you again in August along with the
vendor s.

| think the vendor presentations wll
hopeful | y answer a nunber of your detail ed questions
if we didn't fully fill the bill on those today.
course, we only had one slide per vendor so you didn't
get much detail

Ral ph, | assune you're | ooki ng at several

hours with each vendor in August?
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CHAI RVAN  WALLIS: Sonething with

West i nghouse or the PWROG

MR. SCOIT: The OG whatever the OGis.
W'l work that acronymout. Anyhow, so you are going
to get sone of that information in August. You are
going to hear a lot nore from us, | think, right
around the new year when we start getting these
packages in and we start getting a |ook at them and
finding out how much they are filling the bill for us
and whether we need to adjust the plan to deal with
what cones in.

Bet ween now and then we'll start having
t he gui dance docunents drafted and we' || keep i n touch
with Ral ph and |et you know when we think they are
right for a look fromthe Commttee.

W do appreciate the fact, as you al
noted in your March letter, and as several of the
nmenbers tal ked about today, we appreciate your
agreenent that we basically put an appropriate
enphasi s on naki ng near-termenhancenents to the sunp
designs as our top priority. W wll, as | nentioned,
integrate information from nmany sources to determ ne
when the generic safety issue is resol ved.

W are certainly not in a position to

resolve it and close it today. It is a very so to
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speak fluid situation because the solutions are not
al ways clear. The industry, as we've noted, is doing
significant work and possibly going to alternate
buffers so for us to say we have the solution for a
particular configuration is at this point premature.
W don't know what the configuration is that the
pl ants are going to be using.

Al of this will become nore and nore
clear to us towards the end of this year and
particularly into next year. W |look forward to
continuing to work with you all in that time and to
benefit from your feedback. Thank you.

CHAI RVAN WALLIS: W wrote a letter in
March which was fairly substantial and direct. Now
you have gone to work. You told us what's going on.
W haven't really had substantial technical issues we
can help with at this time. Are you expecting us to
wite sone sort of letter this time or just nore an
informative thing to go along with and then when we
have sonet hi ng nore substantial down the road, we can
wite another letter which is nore substantial ?

MR. SCOTT: Well, | guess our perspective
is that there is not nuch new that has occurred since
your |last letter. |If there is some particul ar subject

area on this that you believe having heard where we're
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goi ng today that you all --

CHAI RMAN WALLI' S: Change direction we
woul d do sonet hi ng.

MR. SCOIT: |If that's where you want to
go, vyes. It really hasn't from our perspective
changed that nuch. You still hear the sane story
which is that we got the research. It's conming in
now. W are just starting to use it. W are just
starting to develop review guidance. W are just
starting to do audits. It's a lot of stuff that's
ki cking off now or has kicked off in the |last couple
of nonths. |It's pretty early in the process.

CHAI RVAN WALLI' S:  Your team has thought
about many of the things that they have to do. That's
evident. Lots of plans. As you said before, howit
wor ks out will depend upon what sort of detail is in
the details. W'Il find out fromthe plans in
i ndustry and so on.

MR. SCOIT: |If you believe having heard
the questions that we're asking that there are
guestions that we shoul d be aski ng, then that woul d be
obvi ously sonet hing we would want to hear about.

CHAI RMAN WALLI'S: So you are not asking
for another letter unless we have sonething

substantial to say.
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MR. SCOIT: Right.

CHAI RVAN WALLI'S: | think before you | eave
we nmight give an indication as to whether or not we
want to wite a letter? Can we do that? Are they
going to sway the Conmmittee's view? Wat do you
t hi nk, John?

MEMBER SIEBER: Well, | think that
particularly the plans that evolved from today's
session is sonmething the full committee should hear.
W have tinme scheduled for the next neeting and |
think there i s progress bei ng made here. On the other
hand, everything is arriving at the goal line at the
sane tine but | think the Comm ttee woul d benefit from
the fact that there is resolution com ng.

| think the idea that the research is sort
of just catching up to NRR, NRR is noving ahead and
the i ndustry i s novi ng ahead and the research i s maybe
a little later than just in time. | think that
requi res some ki nd of expl anati on and sone progress as
to where the research is right now because | think
there is enough done that you can reach sone
concl usi ons.

On the other hand, | think that it's
inmportant for the Conmittee to recognize that the

schedules that are out there and the enphasis on
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answering the Generic Letter and the goal to actually
improving the plants is what drives this process.

CHAI RVAN  WALLIS: |If we have a
presentation on research, what | would like to see
would be a very short one where we don't see the
i ndi vi dual actors but we see soneone who knows what's
goi ng on saying, "These are the research prograns.
This is what we've learned fromthem" Maybe NRR are
t he appropri at e peopl e and we are show ng awar eness of
what is being done and what has been useful and what
you're going to do with it.

MEMBER SIEBER: That is my sentinent
exactly.

CHAI RMVAN WALLI S: Have a presentation by
each researcher.

MR. SCOTT: The only thing | would caution
on that is that in July we still won't have a | ot of
t he reports.

CHAl RMVAN VWALLIS: That's right, so it
woul d be a progress report saying we think we are
learning this fromthis one and it's going to appear
inthe report and we have learned this fromthis one.
We have |earned about alum num W have | earned
somet hi ng about whatever. Are you ready to do that or

are you going to want to wait?
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MR, SCOTT: |If you want a progress report
we can give you one. No problem [If you are |ooking
for --

CHAI RVAN WALLI'S:  For the benefit of the
whol e Conmittee.

MR SCOIT: | understand. |If the whole
Comm ttee would |i ke to hear about where we stand with
| ooki ng at research, then we can do that.

CHAI RVAN WALLIS: We're not in a position
to hear any kind of evaluation of it until we see the
final thing.

MR SCOTT: Not a detailed eval uation.

MEMBER S| EBER: The question is whether we
wite aletter or not. Probably in ny opinion | don't
think aletter is necessary at this tine to coment on
the plans or progress. On the other hand, we have a
letter that is outstanding that the EDO has sent us.

CHAI RVAN WALLI' S: Response to the EDO you
mean?

MEMBER S| EBER:  Yeah. As | | ook at that
and listen to the last two days of presentation, |
have a better appreciation from where the staff is
coming from W my want to in our deliberations on
whether we wite a letter or not to take that into

consi deration and --
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CHAl RMAN  WALLI S: It should be a

nmeani ngf ul one whi ch contai ns a message of i nportance.

MEMBER SI EBER  Ri ght.

CHAI RVAN WALLIS: [I'mnot sure at this
stage there is such an inportance.

MEMBER S| EBER: Ri ght now ot her than just
keeping informed | don't think --

CHAI RVAN WALLI'S: W do have neetings with
the full Conmttee where we don't wite letters so
that's a possibility.

MEMBER S| EBER:  Anyway, that's my opinion.

MEMBER MAYNARD: First of all, | would
like to say that between yesterday and today |'ve
heard a | ot of good information and | think it gave ne
a better feeling for what has been done and what is
bei ng done than the perspective that | had before the
neeting so | think the nmeeting was very hel pful and
t hought the presenters all did a good job.

As far as a full Conmttee neeting, |
think it would probably be worthwhile to have a
progress report. |'mKkind of neutral on whether it is
actual ly themgiving a progress report or whether it's
a Subconmittee report. | think that the ful
Comm ttee needs to be apprized. |'mneutral on how

that's done.
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As far as aletter, | don't believe there

is aneed for aletter specifically fromthis neeting

as far as a response to what's on the table. | think
we can tal k about that. | think there are still some
areas. | tend to agree with what Tom sai d yesterday.

| think there are a few specific areas that we m ght
be abl e to provide sone i nput that recogni ze t hey nmade
a lot of progress and there is some good information
avai | abl e now.

There may be a couple of key areas that
maybe some additional focus could be on. Perhaps we
could help in providing input on gquiding those
activities. That is where we would probably be best
suited in identifying that.

MEMBER KRESS: | personally think you
could handl e this with a Subcommttee report. | don't
think a letter is needed at this tine.

CHAI RVAN WALLIS: Only two nenbers are not
here.

MEMBER KRESS: | don't think a letter is

needed at this time because | can't think of anything

that | would put in it to either conplain about or
make a substantial change in direction. | do think
that our other letter is still appropriate because |

think there's need for additional experinental work
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and | think we could spell those out. | think --

CHAI RVAN WALLI'S: It could be a brief one.

MEMBER KRESS: Yeah. | think one area
that | haven't thought nuch about but if the fix to
the chemi cal effects problemis to change the buffer,
| think there would be a need to test the new buffers
to see if they have chenmical effects that we aren't
aware of. | think for the --

CHAI RVAN WALLI'S: Excuse ne. WII there
need to tests about their affect on iodine and so on
as well or is that sonething understood so well that
you woul dn't need it?

MEMBER KRESS: | think maybe it's just the
pH to worry about and | think I buy what Rich said
about don't really need to enhance the sprays. They
are good enough so |I think rmaybe not. There may be
chemi cal effects that we're not thinking about on the
debris.

CHAI RMVAN WALLIS: They are | ooking at
those. They are |ooking at buffers fromthe point of
vi ew of chem cal effects.

MEMBER KRESS: | think also that for the
cal ci um nucon that there should be a criteria on the
maxi mum anmount of dissolved al um numthat woul d be

allowed to prevent the chem cal effect all together.
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| mean, prevent a significant chem cal effect. |
don't see that being pulled out of the data yet and
think it could be.

On the coatings, at this point they don't
|l ook |like a problemto ne. Can we just dispose of
themand say they are not a problen? | don't know It
| ooks like that's the way we're going.

CHAI RVAN WALLI'S: They are a problemin
regul atory space.

MEMBER KRESS: Yeah. | think there is
still going to be a need to conplete the nulti-Iayer
head | oss criteria as a tool to assess whet her or not
you believe the integral test that the vendors are
doing. | think I would like to see that carried on
and conpleted up to sonme |evel of fruition

CHAI RMAN WALLIS: These nessages are
getting through to them

MEMBER KRESS: Yeah, | think so. [|I'mjust
repeating nostly what | said yesterday. |'mstill
convi nced that we have put the downstreameffects to
bed. In particular I'"'mworried about |ong-term
recircul ati on of debris over and over and over through
the core and through the various regions. | don't
know what the fate of that debris is going to be or

where it's going to go. Maybe it blocks up parts of
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the core and gives you enough release to violate 10
CFR 100 as opposed to being a real risk. It may be a
conpl i ance probl em

CHAI RMVAN WALLIS: You have a 30-day

m ssi on?

MEMBER KRESS:. Yeah, for 30 days.

CHAI RVAN WALLIS: If it's plugged up with
stuff, you' ve still got tocall themsoit's not as if

things are over in 30 days.

MEMBER KRESS: | think there nay be a need
for sone long-termrecirculation tests. | don't know
what the nature of themwuld be. | don't know if

there is a facility out there to do that or not.

MR. SCOIT: If |I mght interject
something. A point that the industry nade with us at
a recent neeting we had with the Omers G oup, and
Ral ph Caruso was there, too, they raised the question
about what the | ong-termobjective is here post LOCA
They were concerned that the staff might be too
focused on, for exanple, localized effects on the
fuel .

They have asked us informally and we told
them they need to ask wus formally for an
i nterpretation on what the applicabl e requirenents are

| ong-tine post LOCA. That is a subject that is still
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under di scussi on.

MEMBER KRESS: 10 CFR 100 but | don't know

t hat .

MEMBER S| EBER:  You have that and Appendi x
K. 1 think you have to neet Appendi x K

MR. SCOIT: Tom s going to answer that.

MEMBER SI EBER: O sonme version of it.

MR. HAFERA: The di scussion at the Oaners
Group cane down to 10 CFR 5046 |ong-term cooling.
Post LOCA you are going to have cl addi ng perforation
fromover pressurization and cl addi ng perforation so
10 CFR 100 as a release issue is not necessarily the
problem The real problemgets to be long-term
cool i ng.

If you look at 10 CFR 5046 |ong-term
cooling says it has success criteria that is pretty
vague and nebulous. It maintained tenperature and
acceptably low value long-term cooling. W had a
nunber of discussions on that. You have to recognize
that neans you have to mmintain your core geonetry.
Core geonetry, the structural integrity of a fuel
assenbly is fromthe control guide tubes and the grid
straps.

The fuel itself does not add structural

integrity to the fuel assenbly. As Mke said, we are
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in the process of discussing that, coming up with a
position, and we are going to discuss that with the
Owners G oup so there are di scussions going on inthat
ar ea.

CHAI RMAN WALLI S:  Thank you. That was

very helpful, Tom That is going to be in the

transcri pt and everyone, |I'msure, heard it.
MEMBER DENNING |I'min total agreenent
with Tom | think you did a great sunmary job and |

kind of agree also with where you are standing on
whet her we really need a presentation. | don't think
we truly do. | think we have a pretty thorough
summary of this but | don't think we really need the
presentati on.

CHAI RVAN WALLIS: You're not allowed to
say anyt hi ng.

MEMBER BONACA: He can't say anything.
don't think we need a letter at this stage. 1In fact,
we shouldn't wite a letter. | also think we should
have only a Subcommittee report.

CHAI RMAN WALLI'S:  The Subcomrittee report
| think will be | onger perhaps than sone of themwe' ve
had and | would hope other nenbers could junp in
besi des nyself. Tom m ght be nore articul ate on sone

matters |I'm sure than | would be. People who have
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opi nions coul d express them

MEMBER BONACA: W need to see what the
vendors are doing and | think we'll see that at the
Subconmi ttee neeting at the end of August and probably
that will give us the opportunity for a presentation
of the full Commttee after that.

| think I'mpleased to see there is
progress going on so far as inplenmenting certain
solutions. They will really give us the opportunity
to test the solutions to questions in a specific way.
W may see sone dramatic solutions actually that they
are inplenmenting by doing certain things. | thought
the presentations were very good fromyesterday to
t oday.

| think we got a | ot of good information.
| think the downstreameffects are pretty optimstic
as far as the calculations. You may not agree but |
believe they nmay be. But | also agree that a certain
level of localized clad damage is wthin the
regulation for this particular kind of event so |
don't have a problemw th that.

| " minterested al so i n seei ng what sone of
the audits will do. | still have the question in ny
m nd about how nmuch do we know already what is

accept abl e, what i s adequate and what i s not adequat e.
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There are certainties there and we recogni ze sone
additional research may be required to clear sone
issues. Al inall I think it was a very useful
neeting. | think it was very constructive.

CHAI RMAN WALLIS: So it looks as if we are
headed for a Subcomrittee report. I'mnot going to
ask you folks to come to the full Commttee neeting in
July.

MEMBER DENNING O course they are

invited to visit.

CHAI RVAN WALLIS:  I'mnot going to ask you
to nake a presentation. | amnore reassured than
was. | think the staff is serious about this, that

you are aware of how difficult parts of it are, that
you guys have thought about some of the things you
have to do.

As | said before, | think the devil is
going to be in the details. W know what industry is
doi ng and what sone of these vendors concl ude and how
wel | they concl ude fromexperi nments, howconprehensive
the experinments are, how nuch they really dig into
what m ght happen and how nuch they investigate that
and so on.

The general quality of their work i s goi ng

to be crucial. Let's hope that works out well. Very
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much of this is in the hands of the vendors of these
strainers and industry. W wll| hear about that
sonewher e down the road.

MR. SCOIT: You can rest assured we are
serious about it. W've got a whole branch that is
not hi ng but GSI-191 and we use resources fromoutsi de,
too. W are very much focused on getting this issue
resol ved.

CHAI RMAN WALLIS: Still you are at the
poi nt of having nmade plans of how you are going to
conduct this canpai gn and now you have to conduct it.
It isabit like a battle that things happen al ong t he
way that you have to face.

MR SCOIT: And we have to be flexible
enough to deal with those. That is correct.

MEMBER S| EBER: Roadsi de bonbs.

CHAI RVAN WALLIS: | think our previous
| etters have enphasized these things. | don't think
we need to say it again so thank you very much. Now
being 3:00 it's tine to knock the gavel and we finish
agai n ahead of tinme because of the nobel efforts of ny
col | eagues and the staff. Thank you very mnuch.

(Whereupon, at 3:04 p.m the neeting was

adj our ned.)
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