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+ 4+ + + +
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AUGUST 24, 2006

+ + + + +
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Nucl ear Regul atory Comm ssion, Two White Flint North,
11545 Rockville Pike, Rockville, Mryland, at 8:30

a.m, GahamB. Wallis, Chairnman, presiding.

PRESENT:

GRAHAM B. WALLI S ACRS Chai r man
MARI O V. BONACA ACRS Menber
THOVAS S. KRESS ACRS Menber
OITO L. MAYNARD ACRS Menber
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PROCEEDI NGS

(8:31 a.m)

CHAI RVAN WALLI'S: Well, good norning.
VWl come to the second day of the neeting of the
Advi sory Comri ttee on React or Saf eguards, Conmittee on
Thermal Hydraulic Phenonena and our interesting
i nvestigation of what's going on with these studi es of
sunp strainers.

W' re going to hear fromCCl this norning.
Wthout nore ado, | invite themto get started.

PARTI Cl PANT: Make a note that we're in
open sessi on.

CHAI RMAN WALLI S:  This is an open session.
W were closed yesterday afternoon. This is now an
open session, and we're open for the rest of the day?

PARTI Cl PANT:  Yes.

CHAI RVAN WALLI S:  Yes. Thank you.

MR. BECK: Good norning, gentlenen. M
nanme i s Deane Beck. |'ma business unit manager for
CCl Nucl ear Services.

We're normal Iy represented for regul atory
type neetings by Dr. U's Blunmer. Us is on holiday
right now, and so we've asked for Tobias Zieger to
speak to the group today. Tobias is our Deputy

Director for Nuclear Division, and that would be
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equi val ent of chief engineer fromour Swi ss factory,
which is where our strainers are tested and produced.

And with that 1'Il turnit over to Tobi as.

CHAI RMAN WALLIS: Tobias Zieger is a
Swi sse?

MR ZIEGER No. | work in Switzerland,
but I'm a German, and |'m probably the only non-
Anmerican in this room |If you cannot understand ne,
pl ease interrupt and ask ne.

MEMBER KRESS:. Sprechen zie Deutsche?

CHAI RVAN WALLIS: That's what | said,
busi ness Deut sche.

(Laughter.)

MR ZIEGER Shall we start? So Deane
al ready introduced nyself. |I'mwth Brunzer Defer
(phonetic), our Nuclear Division for all technical
i ssues.

As a consequence of today's presentation,
at first we want to speak about sone general topics.
Yesterday | recognized that you are probably
interested in howsuch as strai ner repl acenent project
i s handl ed.

Then I will give you quickly some design
features of our strainer. | wll explain test

facilities parameters which are i nportant for strainer
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design; a reference list related to testing. Al so,
where are we with the testing? Sone key observati ons,
and then sonme specific topics like scaling
nmet hodol ogy, how we prepare the debris, how we
introduce the debris into the test |oops, and 1"l
gi ve you al so sone results about chem cal and bypass
test.

How does it go? O course, at first you
have to study what kind of debris will be generated,
and how much of it -- what are its characteristics?
These are usually infornmation we get fromour client
or from our custoner.

The next one is the sane. That's
i nformati on we have to get fromour custoners because
to size the strainer, of course, it's very essenti al
to know how nuch of the generated debris will make it
to the sunp or to the strainer.

This is where we cone into play. Wen we
have all of this data, we usually start with the kind
of footprint, which neans we | ook at the data, what
space is available, what is the debris condition,
what's the flow, et cetera, and we cone up with a
proposal where we can install our strainer, what kind
of strainer we caninstall. So that's the point where

we start with our work.
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Then, of course, up to now it was al ways
part of the job. W are not doing only testing. W
do all also the head |oss calculation, which is
primarily based on NUREG CR-6224. | think that is
very well known here, what it is.

These theoretical calculations wll be
conpared to real testing. | will explain later on
what kind of test beds we have and what Kkind of
testing we did, and usually you see when you conpare
testing, especially large scale testing with the
calculation that there is renarkable nargi n between
the real nmargin between NPSH and head | oss and the
t heoretical calcul ation.

O course, then we do the design test and
calculation reports, and that was the one issue
yest erday which cane up very briefly. O course, the
Iicensee gets all docunents fromus which enabl es t hem
tojustify the sizing and design of our strainers. So
we do design calculation reports. W do test reports.
W do a design report itself, all docunments which
justify the design are available with the |icensees.

Okay. Last but not |east, we nmake it and
sonmetinmes at least we help to install it.

And now | want to give you some very bri ef

features of our strainer design. W call it pocket
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principle, and it was actually devel oped for our BWR
strainers. Unfortunately, we had no business in the
US. for PW strainers, but that' where this pocket
desi gn conmes from

And for BWR strainers, of course, a round
design is perfect. You usually find the flange, and
what's better to fit to a flange than a round piece?

But for PARs the situation is conpletely
different, as you know. You have to find way to
install the required surface area which can be inside
t he sunp, next to the sunp, on the contai nnent fl oor,
whatever. And for this kind of installation, it's
much nore conveni ent to have a rectangul ar shape, and
so we used our proven pocket principle, nodified for
a new design used now for a the pressurized water
reactors not only in the US., of course. W have
wor | dwi de proj ect s.

MEMBER BONACA: May | ask a question?

CHAI RMVAN WALLI' S:  You can ask a question
any time you like.

MEMBER BONACA:  All right. Well, you were
poi nting out a debris generation and debris transports
whi ch are i nputs fromthe customer of defining sone of
the characteristics of the filters. Ckay?

MR, Z| EGER: Un- huh
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8
MEMBER BONACA: Both, for exanple, in this

design, | nean, what changes from custoner to
customer? |Is it the size, the real size, not
necessarily the --

MR, ZI EGER. What changes is, of course,
the required surface area and the volune which you
have available, and |I think all rmny colleagues here
know it very well. It's restricted. It can be part
of the sunp, can be the sunp itself, can be a certain
area in the containnent, and then you have to live
wi th what you get.

W get a certain volunme, and dependi ng on
this volune, we nodify, for exanple, the depth of the
pocket. We usually don't nodify the shape itself,
nmean height versus width. |It's nore or less a
constant, but we vary the depth. W vary the nunber
of pockets which are in one nodel. W vary the nunber
of walls which are in one nodel. All of these are
nore or Jless variables to adopt to the plant
situation.

MEMBER BONACA: But not necessarily a
screen. | mean, the screen stays the way it is
i nsofar as the size of the passages?

MR ZIEGER: W have -- it cones |ater

O course, this shape here is separate.
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MEMBER BONACA: That's right.

MR ZIEGER. That's why it's shown in a
different color.

MEMBER BONACA: Ch, yeah, sure.

MR ZIEGER It's separated and we have
many two hole sizes. W are using one slope and one
sixteenth inch --

MEMBER BONACA: Ckay, and you do have --
all right. You do have a variation in that, too.

MR ZIEGERT W have a variation in hole
size. The utilization of the punched sheetnetal is
about the sane. It is in the range of 35 percent.

MEMBER BONACA: Thank you.

CHAl RMAN WALLIS: So this pocket is
smaller than the little pigeon hole into which it
fits? It slides into a box.

MR ZI EGER  Yes.

CHAI RVAN WALLIS: And it is smaller than
t he box.

MR ZIEGER This is the box.

CHAI RVAN WALLIS: And it is smaller
t han --

MR. ZIEGER. Over here is the badger
(phonetic) pocket.

CHAI RMVAN WALLIS: And that pocket is
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smal l er than the box. So the fluid flow around
bet ween the pocket and the box wall.

MR ZI EGER  Yeah.

CHAI RVAN WALLI'S:  When it cones out.

MR ZIEGER  \What we see here, all of
these smal| pieces touch pocket.

CHAl RVAN WALLIS: But the pocket is
smaller than that. It must be smaller to let the
fluid flow around it.

MR ZIEGER. O course.

MR, BECK: It has a taper to it.

CHAI RMAN WALLIS: And it's tapered, too.

MR ZIEGCER You see it a little bit here.

CHAI RMAN WALLI'S: Yes, the taper. It has
a taper.

MR ZIEGER It has a taper, and then it
| eaves the space.

CHAI RVAN WALLI S: Leaves the space. (kay.

MR ZIEGER The water flows out.

MR. BECK: The opening or the windowis a
constant, but the depth of the pocket varies.

CHAI RVAN WALLIS: |I'mtenpted to ask how
many pi geons you can fit in this thing.

(Laughter.)

CHAI RVAN WALLI'S: It |ooks very much Iike
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t he pigeonhole in the Post Ofice. It does very nuch
ook like the Post Ofice sorting system An
i nteresting design.

MEMBER KRESS: Wy do you vary the depth
of the pocket?

MR. ZI EGER. Because it depends, as |
sai d, on what space we have avail able. Sonetines, and
| use here a picture | abel, for exanple, we have only
t he contai nnent floor, but there's a wall. Next to
t he contai nnent floor and in between we have to fit
the strainer. So if you nake a full length, |I would
say our full length is 400 mllimeters, but for
several of the cases we have to make it shorter to fit
two roles of nodels into the avail abl e space.

CHAI RMVAN WALLIS: It looks like they're --

MEMBER KRESS: It | ooks |ike on the nodul e
that they were different I engths in each nodul e.

CHAI RMAN WALLIS: Different lengths in
there. The black center is tapered like this in the
m ddl e.

MR BECK: That's a collection box.

CHAI RVAN WALLI S:  Yeah, but the black area
between the yellow there is tapered. So that the
pocket --

MR. ZIEGER: Not really.
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CHAI RVAN WALLI'S: Not really?

MR ZIEGER It is not very precisely
shown.

CHAI RMAN WALLIS: It's not very precise.
Ckay.

MR ZIEGER It is a kind of frane which
needs a rectangular (unintelligible).

CHAI RVAN WALLI S:  Ckay.

MR ZIEGER kay. Here you see a little
bit nore howit is made. At first this frane is
installed that you see here, a kind of sinple
structure, and after installation of the sinple
structure, the cartridges are, if you want, cli pped or
sticked (phonetic) onto the sinple structure. There's
only a little welding done. Only sone pieces are
wel ded. Here is a connection which is welded, but the
overall installation is wthout welding, and the
installation unsided (phonetic) would use without
wel di ng anyway. So these wel dings are done in our
wor kshop before delivery.

And this is another m crophone.

| think you see how it works. The
(unintelligible) fluid comes in here for all these
pockets, which provide a high surface area. The ratio

between the flat surface and the real surface area
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inside the pocket is about ten to one. So we have
about ten tines nore surface inside the pocket than on
this screen.

The water goes off and then the clean
water comes within two or three cartridges in a
channel , and these channels can be fairly long, not in
the U S., but we have projects in France where the
total length of the strainer is nore than 180 degrees
of the containnent. So a regular chain of nodels.

And if you have any questi ons.

Three exanples, real exanples how a
strainer is installed or will be installed. That's
one of our (pause) -- okay. Thank you.

|"mnot used to sit during a presentation.

MEMBER KRESS: You're wel come to stand.

CHAI RVAN WALLI S: That's okay.

MR ZIEGER Well, this is a design where
all of the nodels are placed on top of the sunp.
Here's the sunp pit, and in this case it was possible
toinstall all of the required area on top of the sunp
pit.

Anot her  desi gn, and that's what |
nmenti oned before, is, for exanple, this. Here we had
no space or not enough space on top of the sunp pit.

Here you see the sunp. So we had to install these
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kind of chains, and here, for exanple, you see that
there's very narrow space available. That means in
this area we have different pockets. Here we have
pockets which are only 200 mllimeters deep sinply
because of the avail abl e space.

And where we have space, there we have our
standard pockets like here. Here's enough space.

These pockets are also a little bit smaller.

MR. CARUSO That | ooks like it -- can you

go back there? In a case like that it looks like it's
sitting up against a wall.

MR. ZIEGER No, that's not a rea
drawing. That's a schematic drawing. O course,
there is a distance between wall and the strainer.
O herw se the strainer makes an ascent.

MR. CARUSO Right. That's what | was
wonder i ng.

MR ZIEGER: The material has to be able
to go through the strainer. So that is a schematic
drawing; that's not a real one, but just to show the
different situations we are faced with usually in the
pl ant .

Now, of course, we need at the m nimum
space which is always free to a wall or to the next

strai ner. [t's a mninumone foot. So it's never
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cl oser than one foot.

And that's the third way to install
strainers. There is a picture also out of the U S.
and two units of this station are already installed,
and here the filters are inside the sunp. The old
strainers are installed inside the sunp. There you
see these level instrunents, and here is the suction
line for the punp, which is, of course, covered during
installation.

MEMBER BONACA: What's the hei ght of that
structure?

MR ZIEGER It's about -- | have to
convert frommeter into feet -- it's about five feet.
And it depends on the nunber of pockets because the
hei ght of one pocket is about a third of a feet, and
as far as | renenber, we have 12 pockets here.

Ckay. That's a little bit of a repeat
what | already told you. The input we need. then we
do the prelimnary sizing.

O course, also during or very close to
this step is the prelimnary sizing. W have to
define what kind of test we propose, and usually as
the test specification, what tests are we doing, how
are we doing the test in agreenment with the custoner.

So we devel op the specifications. Licensee | ooks over
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it, cones back with input, and then we devel op the
specification, what we test together wth the
licensee. That is the normal way.

That was also nentioned yesterday,
surrogate materials. W use only one surrogate
mat erial, which is the replacenent of paint, whichis
a kind of stone flour, but I think it cones later with
sone nore information

For the scaling, that mght be also a
little bit different to others because yesterday
heard differently, for the scaling, to come up with
the scaling factor for the test. W take away the
sacrificial area. It neans all area which can be
covered by stickers and tapes and stuff are taken away
fromthe total anmount of screened area, and then we
take this nunber to calculate the scaling factor.

To make an exanpl e, if you had 10, 000 f oot
avai l able area and sacrificial area is 1,000 foot,
then we calculate with the 9,000 foot and, for
exanpl e, our testing area is 100. Then we woul d have
a scaling factor of nine feet instead of 100 because
we take the area which could theoretically be covered
by all of these stickers away fromthe avail abl e area.

Ckay. Now, sone information about our

test loops. Snall scale test loop, | think it's
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simlar to what the industry has. It's a vertical
test loop. O course, due to the vertical orientation
there's no sedinentation possible.

What's al so the case, and that was our
observation during all of these testings, it results
into nore or | ess uniformdebris distribution over the
failed surface, but this test bed is very suitable to
do kind of paranetric studies.

CHAI RVAN WALLI'S: Wl l, this doesn't have
pockets. This just has a --

MR. ZIEGER. No, no. It has pockets.

CHAI RVAN WALLI'S: It has pockets in it?

MR ZIEGER You will see a picture. It
has pockets.

CHAI RVAN WALLI S:  Ah.

MR ZIEGER It has pockets. O course,
what we install in this test loop, it depends on us,
but usually it has pockets. W used also the sane
test loop to nmake sone very basic studies in the
begi nning just as flat plates.

CHAI RVAN WALLI'S:  So uniform debris cake

formation, that's around the walls of the pocket it's
uni f or nf
MR ZIEGER O course, it depends on --

CHAl RMAN WALLIS: This will go to the
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bott omof the pocket, and then when it's placed in the

vertical --

MR ZIEGER It depends on a lot of --

CHAI RVAN WALLI'S: It nust depend on a | ot
of things.

MR. ZIEGER It depends on the density of
the material you put in. It depends on the ratio

between fiber and particle leads , for exanple. O
course, if you have a lot of heavy stuff, it sinks
down.

CHAI RVAN WALLIS: To the bottom of the
pocket, yet.

MR. ZI EGER. Yeah, but if you nake a test,
mainly this fiber, and you are using fine fibers
then it distributes very nicely. It depends very
much.

CHAI RVAN WALLI S:  Yeah.

MR ZIEGER It depends very much on the
materi al .

CHAI RVAN WALLIS: It's like the inside of
a vacuum cl eaner bag.

MR ZI EGER  Yes.

CHAI RMAN WALLIS: Very simlar. | just
asked you because you said it's uniform and it's not

al ways uni form
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MR. ZIEGER. No, no. It depends very nuch

on the debris, but it is nore uniformif you conpare
the sane situation, snmall scale and | arge scale. It

is nore uni formthan what you see in the |large scale

test.

MEMBER MAYNARD: The orientation of the
bag is vertical. It's in a vertical tube?

MR ZIEGER Yes. But there is a picture
coming. But you'll see a picture very soon

Paranmetric studies, what | mean with this
is, for exanple, if you want to see or if the custoner
wants to see what's the influence if I, for exanple,
repl ace some of ny fibers with | don't know what, we
can do this very qui ckly because on this vertical test
| oop we can do about five to six tests per day. On
t he whol e frontal one takes rmuch | onger and costs much
nore noney.

So for these kinds of parametric studies
we like to use this test to conpare Situation A wth
Situation B, not to nake quantitative assunptions or
guantitative statenments, but to conpare situations to
each other. |It's a good thing. O course and it's
al so used not so nuch for the earth project, but ruch
nore to ny surprise for the Japanese project.

The vertical test loop is used to prove

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

20

that the NUREG CR- 6224 is al ways conservative, and it
is conservative. W find to ny knowl edge we didn't
find any case where the calculation was |ower than
what we tested, even in the small test | oop.

Yeah, and justification of surrogate

materials --
CHAI RVAN WALLIS: It was | ower or higher?
MR ZI EGER:  Huh?
CHAI RMVAN WALLIS: You're calculating
al ways - -
MR. ZI EGER.  Hi gher.
CHAI RMAN WALLIS: -- nore than you
observe.

MR ZIEGER: Yes. And the calculation is
very much based on the formul as.

CHAI RVAN WALLI'S: Do you have any thin bed
effects, what's called a thin bed effect?

MR ZIEGER No, we didn't observe it. It
cones later as a conclusion, but | know this
di scussion with a one eighth of an inch and three
mllimeter, and in the calculation you can perfectly
showthis. In testing we haven't seen this up to now.

MEMBER KRESS: Coul d you explain that | ast
bul | et ?

MR ZI EGER. Wi ch one?
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MEMBER KRESS: The justification.

MR ZI EGER  Yeah.

MEMBER KRESS: The justification of
certain fields. How do you do that?

MR ZIECER Because the use of rea
material is al so sonetines a question of availability,
not to produce a lot of this paint stuff. [It's
someti mes not possible. And for the small scal e test
we need only a small quantity and then we do a test
with original stuff and we do a test with --

MEMBER KRESS: You do the original.

MR ZI EGER  Yes.

MEMBER KRESS: That's what | was --

MR. ZIEGER Yes, yes. To justify that
the surrogate is at |east a principal
(unintelligible) or a simlar replacenment for --

CHAI RVAN WALLIS: So this is ersatz
material ?

MR ZIEGER  Yes, ersatz material.

kay. There is a drawing --

MEMBER KRESS: You're stretching ny
know edge of Gernman

MR ZIEGER It's a very sinple device.
It's an open |oop, of course. The test nodel is

sitting here, and the test nodel for the PWRs, | nust
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say, is sitting here. If we test for BWRs where we
have a conical test because of the round shape, then
the test we do is sitting here. There are two
possibilities.

Yes, then we have the usual things you
need. W have pressure transnmittals. W have a flow
nmeasur enent, of course, and nost of the test loop is
made out of transparent material, plexiglass, to see
what happens.

MEMBER KRESS: |s that open at the top
where you dunp in the debris?

MR. ZIEGER: That's open, yeah.

CHAl RVAN WALLIS: Well, you nust be
l[imted in the pressure drop if it's open.

MR ZIEGER Yes, we are limted in
pressure drop to a little bit less than the hei ght of
t he whol e equi pnent .

And that's a picture. Here you see this
pl exi gl ass nodel. PWR test nodel is installed here.
That is the lower part of it that's a punp. That is
our GSRE, our flow nmeter, which is an adjusted val ve
toregulate the flowa little bit. It think it's not
spectacular. It's a loop to circulate water.

CHAI RMVAN WALLIS: That's the sane thing?

MR Zl| EGER: It's the sane. It's not so
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good here.

Here you see the test nodel itself a
little bit better. Here a nodel is installed with six
pockets. You see here one, two, three, and two
pockets where we can test only six pockets on our
smal | scal e test |oop.

MR. CARUSC So the pockets oriented --
where's the openi ng?

MR ZI EGER: Here.

CHAI RVAN WALLIS: At the top.

MR. CARUSC At the top. kay.

MR. ZIEGER: The debris falls directly on
top of the pockets, and this is the orientation at
| east for our design which you never find in a plant
because in the plant the pockets are al ways oriented
(unintelligible).

MR CARUSO So -- I'Il let you finish.
| just wonder how -- that to ny mnd introduces al
sorts of distortions to the test, doesn't it?

MR ZIEGER No. But as | said, because
all debris makes it to the strainer and there is a
relatively large way fromthe pipe, which is up here,
to the surface of the strainer, though it has tine to
distribute itself, here to this. The debris |oading

in the strainer is relatively -- we discussed it
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bef ore dependi ng on density, et cetera, et cetera --
relatively uniform whichis, of course, conservative.

| think it's known to everybody here the
worse thing you can have is a nicely equally
di stributed debris bed, and all that is unequal nakes
you unhappy because it reduces the head | oss.

CHAI RVAN WALLI S:  Reduces the head | oss.

MR ZI EGER  Yes.

MR CARUSC The debris does not
accurul ate at the bottom of the pocket.

MR ZIEGER O course if the anmount of
debris is so much that you still have something on top
of the pocket, then yes, but it depends very nuch on
the actual situation in the plant. W have plants
with very low fiber content where the debris bed with
an equi val ent thickness is in the range of three, four
mllinmeter.

And t hen, of course, you see not hi ng here,
but yet --

MR. CARUSG | was just thinking in your
test | oop there because you' ve got the nouth of the
pocket up, why doesn't all of the debris just
gradual ly wash itself to the botton?

CHAI RVAN WALLIS:  And just flow through

the walls holding --
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MR, Z| EGER: Because it has to fl ow

through the holes in the sheetnetal, because inside
here are these pockets, and the water has to go
t hrough outside. There is no peak opening that it
just can flow through, of course. It has to go
t hrough the holes, which held the debris back, and
then it cones out to the side internally because, of
course, between two pockets is a space. Qherw se the
water cannot flow. Yeah, it goes out in this
direction, in this direction, a little bit to the
bott om because this |ower part is al so separated.

MEMBER KRESS: Are there nore holes in the
top than there are in the bottomto uniformthe fl ow?

MR ZIEGER  No.

MEMBER KRESS: No.

MR ZIEGER It's equal (unintelligible)
di stributions. The distance between the holes is
al ways t he sane.

MR. BECK: The pocket is tapered.

CHAI RMAN WALLIS: It looks like a bag
house for those who are famliar with coal plants.

MR, ZIEGER. Ckay. Mbdre guestions on
smal | scale testing? No.

Large scale test |oop, of course, it's a

conpletely different roof. Horizontal flow and you
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have gravity effect. You have sedinentation, but it's
nore realistic, in my opinion

As a result of this, the debris
di stributionis not uniformover the strain or nodul e.
It neans in the | ower pockets we usually find nore
debris than in the pockets (unintelligible), and al
of the pockets itself are not |oaded uniformy.

CHAI RVAN WALLI'S: Are you going to show us
any data?

MR. ZI EGER: Yeah. Sone data are com ng
| ater on.

CHAI RVAN WALLI'S: So you're going for the
data prize, are you?

MEMBER KRESS: There's a price for
sonmebody that shows dat a.

CHAI RVAN WALLI'S: There's a prize for the
best data, right.

MR, ZIEGER. \What we found just as a rough
figure, and of course, you cannot take it as a fixed
val ue, but approximtely the rati o between small scal e
tests and large scale tests with the sane kind of
debris, of course, with a different scaling factor
because the surface is bigger in the |l arge scal e test
than in the small scale test, but all the rest is the

same, the sanme flow, the sane approach velocities, the
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same debris mxing. W find about a ratio of ten to
one between small scale test and | arge scale test.

For exanple, if you --

CHAl RMANWALLIS: It's interesting because
it means that you've got to be careful about scaling.
There's something different about the large scale
test.

MR ZIEGER Yeah, and the difference is
the non-uniformty.

CHAI RVAN WALLI'S:  Non-uniformty, right.

MR. ZI EGER: Because you have areas --

CHAI RVAN WALLIS: It's gravity.

MR. ZIEGER. -- yeah, which are nore or
|l ess free, and then | have only my clean head | oss,
which is nmuch | ess than debris head | oss.

There is a draw ng.

CHAl RVAN WALLI'S: | 've seen this sonewhere
el se.

MR ZIEGER And the large scale test |oop
is used to test an entire nodule. O course, naxi
hole chain of nodules, if we have a chain of 180
degrees, we have to find a test bed first. But here
we can test the whole nodule, which neans, for
exanpl e, six gussets (phonetic), three gussets here,

t hree gussets here on each side. The total nunber of
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pockets we can test there is about 300 or so, but it
cones | ater.

And then we circul ate water, of course.
To introduce the water here, we have the special pipe
whi ch produces certain turbulences just to avoid
settling of debris already here. So we make it
intentionally turbulent to bring as nmuch debris as
possible to the pockets itself, but usually in 90
percent of the cases | would say, we introduce the
debris directly here. Directly in front of the
pockets we dump it in.

CHAI RMAN WALLIS: Do you ever do
experiments where the whole thing is covered with
debris?

MR ZI EGER  Yes.

CHAI RVAN WALLI'S:  \Where there's so nuch
debris --

MR ZI EGER  Yes.

CHAI RVAN WALLIS: -- that it covers
ever yt hi ng?

MR ZIEGER A picture will cone.

CHAI RVAN WALLI'S: A picture of that.

MR ZIEGER. But it's not covered with
fiber. It's covered nmainly with RM. So that's one

pl ant whi ch has a huge anmobunt of RM and not so much
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fiber, and there the strainer is conpletely covered.
It submerge this RM. There's a picture coning soon.

Ckay. W did about 200 ones in this
| arge-scal e test that is the exanple of a test nodel
That's what we already saw, but | bring it again.

Because of these situations here, we have
to adjust the test bed itself, and for this we have
t hese kind of walls. So we can nove the walls either
to make a kind of flow channel or we can nove the
strainer nodule next to the wall to have the right
di stance between test nodel and wall in the blind. So
we are very flexible with these kinds of things to go
S, close S, possible to the real situation

MEMBER KRESS: Are the walls helpful in
t he sense that they probably reduce the pressure drop
by making it nore non-unifornf

MR ZIEGER. No. The walls are nainly
used to nmake the geonetry which you'll find in the
pl ant .

MEMBER KRESS: | knew that.

MR, ZIEGER kay. There's a test nodel.
These are separation plates. These are two pictures,
first a picture with what you called thin bed. O
course, the picture was taken after the water was

drai ned out of the pool, where we have no diver with
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a camera to nake pictures.

Then as the debris collapses, of course,
during operation it was sitting here around t he pocket
surface, and here you see how thick it approximtely
was. So | would say that it is in this range of the
thin bed testing, but we didn't find a peak in head
| oss.

MEMBER MAYNARD: Did you restart the punps
for any of these tests to see what happens to the
debris that's fallen off or that has fallen down? Was
it picked back up?

MR ZIEGER Not that |'maware of. |'m
not sure if we did this kind of testing.

CHAI RVAN WALLIS: | don't see any
chi ckens.

MEMBER KRESS: No, no eggs or anyt hing.

MR. ZIEGER: And this is another picture
wi th much nore debris in the pockets, but you see al so
here it's not uniformy. Sone of the pockets are
al nost full. sone of themare al nost enpty. So you
have all of this areas here, way | evel, where you only
have cl ean strai ner head | oss, and this explains the
big difference between small --

MEMBER BONACA: But is it because it

col | apsed there?
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MR ZIEGER  Partly, yes.

MEMBER BONACA: Partly, yes.

MR ZIEGER. Partly, yes, but this, for

exanple, or this one here was never full, also not
during operation, and this one here, | think, was
almost  full, and in between the water partly
col | apsed.

Then we have the third test | oop which we
call multi-functional test loop, andthis test loopis
mai nly used to do chemcal tests, but we also do --
it's a nmonment for one of our custoners. W do a
transportation test. The test loop is relatively
| ong, but | ess nmeters, and then we i ntroduce different
kind of debris far away fromthe strainer, and with
the flowwe will have in the plant, we test how nmuch
of the debris is transported. That was with one of
our customers and just going on in (unintelligible).

But we can also use the test l|oop for
chemical tests. W use it for bypass testing, how
much of the fiber goes through the screen, and | think
due to this relatively long channel and velocities
which are close to the reality, it's also a good test
| oop to show the so-called near field effect.

That's a picture, but it's only a part of

the situation. In reality we have anot her four nodels
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here because the test loop is longer than what is
shown here on this draw ng.

Up till now we did about 130 test runs,
and that's again a schematic picture. The test nodel
is sitting here. That's a small one. It can be up to
ten pockets in height when it's about this size, but
of course, the water level is still higher. So that's
the test -- oh, sorry.

Maxi mrum 40 pockets. That's the biggest
one, but this, what is shown here is not 40 pockets.
It's maybe 15 or so or 18. Then what we al so have,
but have used it sonetines, sonetines not, and you
will see later on why. To be conservative, the
requirenent was to bring all of the debris to the
strainer, which is difficult, and we heard it
yesterday several tines. It's not so easy to bring
all the debris to the strainer because the water
velocity is low The flow velocity of the water is
very low, and so it's difficult to transport.

Then we | ooked for solutions to bring the
debris nore or less forced to the strainer wthout
pushing it to the strainer over-over conservative
because then we woul d create or we woul d reduce the
porosity, increase density. So it makes no sense to

push it manually in the strainer and then we were
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| ooki ng for provisions.

It's a kind of -- | don't know how you
will call it -- a guide where the debris can slip nore
or | ess throughout the strainer.

CHAI RVAN WALLIS: Are you going to talk
about what you find on this bypass filter nodel ?

MR ZI EGER  Yeah.

CHAI RVAN WALLI'S: You are going to talk

about that.

MR. ZIEGER Yeah, | give you sone
results.

And then here is a bypass filter very
simlar to what we saw yesterday, | think. The water

is circulating here and it has to go through this
filter and all that goes with the water through the
main filter will be caught here. Well, not all; it's
five mcron, but alnost all will be caught here in
this filtermatte, and then the filter is taken out and
it's applied and it's weighted, and in one case we
al so anal yzed the size of the fiber and just used the
result |ater on.

This is a summary of the paranmeters of our
test loops, small scale, log scale and nmulti-
functional test loop. Log scale is 120 pockets

maxi num

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

34
CHAI RMVAN WALLIS: What does scaling

factors nean here?

MR. ZIEGER: Scaling factors nmean what |
expl ai ned before. For exanple, you have 10,000 square
foot in the plant.

CHAI RMVAN WALLIS: Really these are ful
scale tests. Every pocket is full scale., isn't it?
MR. ZI EGER: The pocket, yes.

CHAI RVAN WALLI'S: Ri ght.

MR ZI EGER: But we cannot test 10, 000
square foot because then you woul d need a bi g punp and
we woul d need nore or | ess a power plant.

CHAI RVAN WALLI S:  Yeah, that's right.

MR ZIEGER And to come up with the rea
water flow, with the real anount of debris, we have to
scale it down because we cannot put all of the debris
whi ch is dinension for 10,000 square feet and 1, 000.
that's not realistic. So we have to scale it down,
and that's nmeant with a scaling factor.

And it varies because as the debris |oad
in the plant varies. These are typical flow ranges,
tenperatures. At the nonent we are not able to do
testing at high tenperatures, let's say 70, 80, 90
degr ees because for this you woul d need a cl osed | oop.

You woul d need conpl etely di fferent equi pmrent. W can
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test only with slightly increased tenperature conpared
to anbient.

MEMBER KRESS: Do you scale your results
by tenperature for the post scal e?

MR ZIEGER The results are scaled with
the viscosity because due to the very low flow we
have, lam nar flow, and as |long as you have | am nar
fl owyou can scale with the viscosity, and that's what
we are doing. W neasure the tenperature during
testing continuously, and then the results are scal ed
to the design tenperature by viscosity.

Sonme design paraneters, high, low. The
maxi mum woul d be design up to now was 19, 000 square
foot, but this is worldwide. So 19,000 in France,
which is famous P.J., which has nore than 180 degrees
of containnent strainers. That's not U S., the
19, 000, down to 2,300, an average. An average size is
the range of 5,000 square foot, which is installed
over here in the U S

When screen approach vel ocity, with screen
approach velocity, | nean equival ent velocity to the
entire filtering surface, the pocket area, if you
want, and this is in this range.

CHAI RVAN WALLIS: Twenty-one feet of a

vertical. That is crazy.
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MR. ZI EGER: The pocket approach velocity,
it's the footprint, if you want. You have the pocket
itself which will provide about ten tines nore area,
and then you have the inlet phase of the pocket.
That's the velocity there.

What we see usually, we al so saw t hese
figures yesterday, but yesterday | think the |owest
nunber was 0.6. W saw down to 0.1, but again, that's
not U S. That's France. Thirty centimeters, | think,
and that's the reason why we needed t hese 90, 000 --

CHAl RVAN WALLIS: That's .1 foot? That's
three centineters.

MR. ZIEGER. Three. Sorry. Three
centineters, yeah. That's not hing.

CHAI RMAN  WALLIS: That's (speaking
Ger man) .

MR. ZIEGER yeah. And of course, that's
the sane. That's the sanme plant, 19,000 and 0.1. And
the average is about three foot.

When t enper at ure doesn't vary so nuch what
we see there is between 212 and 190. The design
tenperature, of course, the relevant tenperature for
t he next positive section. An average is about 200.
Qur hole size, mainly still 2.1 mllimeter, which is

one-twel fth of an inch. Sonme of the newer orders we
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got with a hole size of one-sixteenth of an inch.
MEMBER BONACA: The filtering surface
area, | mean, you are constrai ned by the sunmp size, |
guess. How do you nake the choices there? | nmean,
for exanple, in the French reactor we have 19, 000
square feet.
MR ZI EGER: Yeah, because the nodul es are

not in the sunp. The nodul es are at the contai nment

wal | .

MEMBER BONACA: Yeah, in the contai nnent
wal | .

MR. ZIEGER: And nore than 180 degrees.
There's al nost the whole containnment is still this --

MEMBER BONACA: But the question then
beconmes for the low, for exanple, is 0.1 an adequate
MPSH mar gi n?

MR, ZIEGER | cannot answer this question
because that was the input we got at |east from EDF
These are all EDF plants, and EDF gives us the input,
MPSH al | owabl e debris, et cetera, et cetera. Wy it
is so low |l do not know

MR. CARUSO Wiat's the open area in your
strainers? How nuch of the strainer is open? Fifty
percent ?

MR ZIEGER You nean the rati o between
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total sheetnetal and punched?

MR CARUSO  Yes.

MR ZIEGER It's about 33 to 35 percent.

MR CARUSO  Open?

MR ZIEGER: Open. So that is where we
are with the testing. At the nonent all of the snall
scal e-large scale testing is done, except with Cal vert
Cliff, because this is an order we got very recently.
It's under preparation

Bypass testing will stand for three units
or three plants up to now. At the nonment, but it's
al nost finished now, the transport testing for Oconee
i s ongoing, and for the Exelon plants we did chem cal
tests. That's just to give you a figure, what we are
doing worldwi de. W are working on a |ot of other
things, for exanple, and still BWR strai ners nay be a
surprise because the Japanese did nothing u till now,
and now we have a very good contract with Toshi ba.

Generic test observations, that was
al ready nentioned several tines. Uniformdebris beds
are not fornmed in realistic conditions. At |east we
haven't seen it up till now, and this has to do with
this one.

It's difficult to get all of the debristo

the screen. You really have to think howto do it.
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We tried this slit. W stirred it with a kind of

mxer. We made it with a shovel. W did all kinds of
things, but in reality, nobody will stay there and
make it. So you will have settling. That's

absolutely clear, but | can imagine the problemis to
justify how rmuch settling you'll have.

You will have sedinentation. For ne
that's absolutely clear, but how nuch it is in
reality, that mght be difficult to determ ne.

As | already mentioned al so, up to now we
have not seen such a thin bed effect in testing.
course, incalculationyou'll useit every tinmeinthe
calculation, but in testing, we haven't seen it.

We have seen a kind of centered effect
when we tested for the Japanese, and t he Japanese have
alot of calciumsilicate. Then we saw one tine not
really a peak, a very small thing, in this range of
about three, four mllineter bed thickness, but for
t he American plants, we have never seen such a thing.

then what we also have not seen in our
testing in (unintelligible), a strain conpletely
covered with debris or with fiber was not the case,
but what we have seen is a filter conpletely covered
with RM, and | hope the picture will come through

Here it is.
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Underneath the RM is the nodel. This is

a nodel. There it's conpletely subnerged. |It's about
from here, fromthe upper part of this wall, to the
upper surface that's the strainer. It is, | would

say, about half a foot. So it's conpletely under RM.

MEMBER KRESS: That m ght just make a
better filter.

CHAI RVMAN WALLIS:  Yeah, it is.

MR ZIEGER \What we al so found, | don't
know i f sonmebody tal ked about this al ready because |
don't think we are the only one to find that. Can
use this?

MEMBER KRESS: Yes.

MR ZIEGER  Because otherwise it's
difficult to explain the so-called bore hole effect.
The ef fect woul d be (unintelligible). W nmde a test.
What you see here is the head loss. It's the pressure
we measured.

W added the debris, particul ates, fiber,
all this stuff. Wen we let it go, you already see
here ki nd of these things when we let it go, and here,
actually here, not here; here we added RM. And in ny
opi ni on what happened there was due to RM, we put
wei ght on the debris bed. W made it denser. W

increased the head loss, but in reality it didn't
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increase. It broke through sonme of the holes, and the
mechanics, | think, is like this.

If this is the hole and you start | oadi ng
wi th debris, you' re building up a kind of bridge here,
and of course, in my opinion you need particles which
are able to make this bridge. This fiber, it's
relatively quick. |If you have only particul ates, for
exanple, only paints, it takes much | onger.

So you build up this kind of bridge, and
as long as the pressure increases slowy because you
put nore debris on and nore debris on, it's okay, but
if you put Iike the RM on one shot, nore debris and
nore weight, then it will be denser. The delta P
increases and it breaks through, and you see it
perfectly.

On the small scale test |oop you can see
it very good because there we have the plexiglass and
directly behind is a filter nodel, and you see this
effect. Sonmetimes it's like small explosions. Then
it breaks through, and then it causes exactly the
opposite what you would expect. The pressure goes
down instead of up

That's the so-cal |l ed bore hol e ef fect, and
we see it fromtinme to tine. And, of course, when you

have this one, you cannot anynore scale the test
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result with the tenperature because the reason why we
have seen it hereis therelatively high pressure drop
at lowtenperature. At 60 or 80 or whatever degree or
close to 100, you would not see this pressure drop.
That neans you would not break through this debris
bed.

Fromhere on, it's not really realistic or
reliable to scale the test results with the
tenperature because inreality, all this woul d happen
at a nmuch lower pressure level but at a higher
t enper at ur e.

CHAI RVAN WVALLIS: Did you try this in your
small scale facility? You have a pocket with
fi berglass and then you add sone RM. Do you get a
simlar effect?

MR ZIEGER: Not only RM. You can try it
if you want sonetines. If you --

CHAl RVAN WALLIS: But the small scale
facility, you have better ability to understand what
i s happeni ng.

MR. ZIECGER Yes, because you see it
perfectly.

CHAl RMAN WALLIS: Right. So you can
duplicate this in the small scale or maybe not yet.

MR ZIEGER This was --
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CHAI RMAN WALLIS: This is a big scale

test, isn't it?

MR. ZIEGER: Yes, this was a big scale
test. You see the sane effect, but visually during
testing is the best possibility toseeif it's a small
scal e test.

CHAI RVMAN WALLI'S: Ri ght.

MR. ZIEGER. But it happens, of course,
over on the large scal e test.

MR BECK: So we also did it on the snal
scal e then?

MR. ZI EGER:  Yeah, yeah.

MR BECK: Good.

MR ZIEGER That's where we found it or
where we recognized it. Because it's alike a smal
expl osion. Suddenly it comes through sone of the
hol es, and then it's covered again.

MEMBER KRESS: Does that becone part of
t he bypass then?

CHAl RVAN WALLI S:  Yes.

MR ZIEGER O course it has to do with
t he bypass, yeah. A lot of this bore hole effect,
your bypass will be higher. That's clear, but on the
ot her hand, just when we talk about bypass, ny

opi nion, or that was at | east our observation. Sooner
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or later the water is absolutely clear. The bypass
goes to zero, and it has to go. Oherw se you can
never justify a one-year cooling period and still
keepi ng the all owabl e bypass, which is maybe the
maxi mum for the fuel.

So it has to go to zero, and the filter
regardi ng bypass, the real filter, is not the punched
hole. It's the debris by itself.

CHAI RVAN WALLI'S:  You nentioned a one-year
cool i ng peri od.

MR ZIEGER That's what we saw soneti nes
in the specification, yeah.

MEMBER KRESS: That's a European
requirenent ?

CHAI RMVAN WALLI S: One-year cooling period?

MR. ZIEGER: Maybe it's fromthe French
pl ants, yeah.

CHAI RVAN WALLIS: So this has to survive
for a year.

MR ZI EGER  Yeah.

CHAI RMVAN VWALLIS: Wth no problem no
additional chenical effects over a whole year?

(Laughter.)

MR ZIEGER kay. That is the bore hole

effect. Scaling |I've al ready nenti oned.
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Tenperature. Qur tests are mainly at room
tenperature, and the conversion is by viscosity.

If 1 can explain sonething nore.

CHAI RVAN WALLI S: That's okay. Please go
on.

MR, ZI EGER Okay. By tenperature, except
when you have effects | i ke this bore hole effect, then
it's not nmore realistic to do it by tenperature
Ceonetry, that was al ready nmentioned. W usually take
not credit for settling, except it is a test to show
how nuch the settling is, what we are doing now for
Cconee, but for the nonment, Adler's (phonetic)
testing, we dunp it directly in front of the spring so
that it all makes --

MEMBER KRESS:. Wen you get your
specifications fromthe custoner --

MR ZI EGER  Yes.

MEMBER KRESS: -- has he taken credit for
some settling in giving you the quantity?

MR. ZIEGER No. In the sizing we never
took credit up to now, but | have the inpression that
the licensee wants to know if the margin -- for
exanple, we don't take credit. W nake the sizing.
W do the testing, small scale, large scale, and then

we find out we have 25 percent margin or whatever.
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The licensee wants to know if the margin
is probably even higher, and then we do all of this
ki nd of additional testing.

Bypass test. How it was made, | think
expl ai ned. W catch the by-pass on this mat,
filtermatte, and then we apply it and we weight it, et
cetera, et cetera.

These are sonme data points. Al of these
wet points were made with a hole size of 2.1
mllimeter or one-twelfth of an inch. Wat varied,
and all of these tests were made with the sane fl ow or
wi th the sane approach vel ocity of 0.004 approxi mately
f oot per seconds.

And t he nunber you see here is related to
1,000 square foot of filter area. |f you have 5,000,
inreality you have to multiply this nunber by five.

The reason why we are not talking about
percentage, it's exactly what you see here because you
see here with the theoretical or with the equival ent
fi ber bed thickness of about half an inch, we find
bypasses in this range and the difference conmes from
avariationin test procedure. It was always the sane
condi tion, but we varied the test nethod.

So you will find the anpbunt of bypass

around one cubic foot per thousand (unintelligible).
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Wien we increased the fiber load to three inch
equi val ent, six tinmes nore, nothing happened. By pass
is the same. That neans as soon as you build up a
certain debris bed on top of the netal of the screen,
and this is acting as a filter actually, you can put
on what you want.

O course, you increase head l oss. That's
not a head |l oss test. You increase head |oss. That's
cl ear, but you don't change anynore or --

CHAI RVAN WALLIS: But this is true if you
have pretty honogeneous debris and it comes in and it
fills all of the pockets. In reality you probably
have nore settling and nore debris on the bottom and
so the top ones have a thin -- the high pockets my
have a | ower thickness. So this theoretical is sone
sort of average you have here.

MR ZIEGER It's not theoretical. These
are test results. This is inch over every pocket?

|"m just saying in reality you probably
have thin | ayers on the top pockets and thi cker | ayers
on the bottom because of settling.

MR. ZIEGER That's exactly the reason
what you're nentioning, that we, for exanple, didn't
find a difference howwe nake it turbul ent because one

assunption for this verity (phonetic) of test results,
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because it varies in between 0.8 and 1.2; it could be
1,000 square foot. One idea was, yeah, it's a test
nmet hod. How you bring it to the screen with a shovel
or with distill or whatever, and we did all kinds of
t hi ngs.

One thing we did, we put the plate in the
test |oop just before the screen, and the plate had
only an opening of about 50 millinmeter and all of the
wat er had to go through this, which created this rol
of turbul ence, and then our exanple -- oh, this wll
make a lot of bypass, and then we did the other
extrene. W allowed sedinentation. W did nothing.
W just filledinthe fiber and wei ght ed what happens.

And to our surprise, the result was
exactly the sane. M interpretation is what nakes the
bypass is what conmes to us. It means that the
smal |l est and |ightest part which can swi mbest, they
make it at first as a strainer, and this kind of
debris bed is not yet devel oped and they nake it
t hrough. And after that bigger pieces are com ng.
Norrmal fibers are coming, and then this stuff devel ops
a debris bed and the bypass st ops.

CHAl RMVAN WALLIS: It's just the initia
effect. It doesn't matter how thick it gets after

t hat .
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MR ZI EGER:  No.

CHAI RMAN WALLIS: It's just the very, very
initial effect. It makes sense.

MR ZI EGER  Yes.

CHAI RMAN WALLIS: It mght even be
predi ct abl e.

MR ZI EGER  Yes.

MEMBER KRESS: So the interpretation is
you're only going to -- no matter how nuch debris
you're putting in, you're only going to get a certain
anount bypassed.

CHAI RVAN WALLI'S:  Unless you put in an RM
to make the holes --

MEMBER KRESS: |'m not sure how to
interpret cubic feet of bypass debris. How do you
nmeasure cubic feet of this stuff collected on that
filtermatte?

MR ZIEGER O course, what we coll ected
on the filtermatte was not cubic feet because our
filter area was much | ess than 1,000 square feet.

MEMBER KRESS: Yes, but what you got is a
mass, right?

MR ZIEGER Right.

MEMBER KRESS: Convert that by density to

cubic feet? You don't measure the volunme. | guess
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you could put it at --

MR ZIEGER. No, because we didn't know
the density. W know the density for the | oose stuff.
W know the density for the filter node itself, and
t hen we used to cal cul ate back to volume. W used the
density which we used for the | oose stuff.

MEMBER KRESS: (Gkay. | understand.

MR. ZIEGER There is one data point. W
have unfortunately only one where we tested with a
smal | er hol e size because one i dea was reduce the hol e
size. This probably reduces the bypass with the
square of the hol e size because the area goes with the
squar e.

That's not what we found. What we found
is it was reduced, but unfortunately we have only one
data point, and the one data point was done with the
sane test nodel like this one, but it is reduced with
the inear with the hole size, not with the square of
t he hol e si ze.

MEMBER KRESS: That probably neans the
debris closed it up a little faster than stopped the
stuff with getting --

MR ZIEGER M interpretationis if you
have a snmaller hole, you build the bridges a little

bit earlier.
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MEMBER KRESS: A little faster, yeah.

MR, ZIEGER. Ckay. Sone pictures of the
di fferent nethods. Yeah, ny conputer | ooks better
than here. Sorry.

Hands j ob neans we put the m xer with the
long axis and went into the test |lube and zzzzzz,
tried to bring it to the strainer. Hi gh turbul ence
flow, that's what | expl ai ned before, and here you see
it very good what happens. Here's a plate with only
a small opening on the bottom and then it creates a
t ur bul ence.

And last but not Ileast, and this was
really a surprise to us, sedinentation. Here we did
not hi ng, and you see it settles down. It goes only up
to here. Al the rest is alnost free, but the bypass
was exactly the sane, like on this one. It was a
little bit of a surprise, but it was as it was.

That's also interesting, | assune. The
size of the bypass, we analyzed it. So we took this
material, took it away, and put it to Sal sa | nnotec
(phonetic), which is a kind of research facility in
our vicinity, and they neasured it, and then t hey made
a classification.

Class 1 was called from0.1 to 0.5

lengths. It's always the lengths, the fiber |engths.
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The dianmeter is nore or less all the sane.

Class 2 was 0.2to 1, 1 to 2, bigger than

What we found i s that about two-thirds are
smal ler than half a mllinmeter, which is where | have
t he inches, 0.02 inches. And 90 percent were snaller
than one millimeter, 0.04 inches, and | think because
t he whol e reason why we did this is to find out what
is the bypass doing with the downstream equi pnent,
like fuel, Iike -- | don't know what -- strainers and
stunps (phonetic), et cetera.

| can inmagine with this small particle
size is probably not really critical for downstream
equi pnent. | don't know. |1'mnot a fuel designer, of
course, but just an assunption.

CHAI RVAN WALLIS: So this is an initia
shock, that you would not want to back flush the
filter because when you clean it, you get that new --

MR. ZI EGER:  You create your bypass agai n.

CHAI RVAN WALLI S:  Yeabh.

MR. ZIEGER That's al so the reason why I
t hi nk, yeah, some systens which are noving
continuously are difficult.

CHAI RVAN WALLI S:  About, yeah, right.

MR ZIEGER. Okay. | think | already
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nmenti oned this during ny discussion. That's what you
saw i n this diagram above about a quarter of an inch

equi val ent fiber bed thickness. The bypass is nore or
| ess const ant.

Size of perforation has nore or less a
linear influence. The test procedure does not really
hardly influence what cones out, and of course, |'m
al ways tal king about bypass. |'mnot tal king about
head | oss here.

And that's al so a conclusion, and we nade
other tests. The test | showed you was al ways at the
same flow with the sane approach velocity.

O course, we did other tests with varying
flow. That neans approach velocity, and with approach
velocity or with a higher flow, the delta P, the head
| oss vari es.

And t he concl usi on was out of this testing
-- unfortunately | don't have a diagramto show the
data points, but to reduce the bypass, the reduction
of the screen size is not the best idea because due to
the smal |l er screen your flowis constant. The water
flowis given. The licensee tells us how rmuch water
he has to feed to his reactor. So water flowis
gi ven.

But if you reduce screen size necessarily
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you reduce the water velocity because the flow has to
go through a snaller area. So you increased water
vel ocity, which increases head | oss, which increases
bypass nore proportional or over proportional.

That means our observation was if you
reduce screen size you get even nore fiber. O
course, you have to test with the sanme anmount of
water. So if you reduce the screen, we have to
increase the flow to have sustai ned situation

If you keep the flow, then it's clear.
Then you reduce it. It's a sinple thing, but that's
not reality. In reality if you reduce the size, you
have to increase flow, and this nakes it even worse.
That was at |east our observation. | don't know if
sonmebody el se nade di fferent observations, but we did
t hi s because one argunent was, okay, then let's reduce
the screen size. No, it doesn't work.

And this you have seen. The size of
(unintelligible) the screen is small

Chem cal. Sonme chem cal tests. O
course, it is adifferent issue, and | nust say |'ma
nmechani cal engineer. |1'mnot a chemst, and for this
chemical test we need a | ot of advice fromchem ca
people, and if you ask ne sonething about how t hey

made this precipitant and what they m xed, sorry.
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cannot really tell about it, but I can tell about how
we nmake the test.

Now, we did small scale and |arge scale
test with chem cal precipitates because these tests
wer e done al ready about three nonths ago. It was not
done at that tinme on our nulti-functional test |oop
because this was not available at that tine.

CHAI RVAN WALLI'S:  Now, nunber two is very
important. The chemical particulate generator is the
| oop itself.

MR ZI EGER  Yes.

CHAI RMAN WALLI S:  The chemical reaction is
happeni ng in your | oop.

MR ZI EGER  Yes.

CHAI RVAN WALLI'S: You're not putting in
this artificial --

MR ZIEGER: And that's also the reason
why we need t he experts, because we didn't want to put
sonme strange things in our |oop wthout know ng what
happens or you'll get chemi cal reactions. You'll get
changes in tenperature. It gets warnmer. |It's heated
up alittle bit, not significantly, and therefore, we
needed advice from specialists, and they tested it
before, outside the |oop where they put the stuff

t oget her and | ook what happened and how nuch falls out
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and how much you need to create so many and so on.

And then we use these data which were
generated by the experts and put the chem cals
directly into the I oop. Those precipitates were
devel oped in the | oop.

And  of cour se, because  of t hese
chem cal s --

CHAI RVAN WALLIS:  You run it for a whole
year to find out what happens.

(Laughter.)

MR ZIEGER  No.

MEMBER KRESS: They drop the tenperature.

MR ZIEGER W run it longer than usual
for a head | oss test, but of course --

CHAI RVAN WALLIS: Well, this is an
i nteresting question though. The chem stry depends on
the tenperature, and your tenperature is |ow

MR ZI EGER  Yeah.

CHAI RVAN WALLIS: Ckay. Yeah, how you
have two scaling factors. This is the usual scaling
factor which has to do with the screen size, flow
rate, and the other debris |like particulate fiber, et
cetera, but for the chenicals, of course, you have to
take i nto consi deration that test bed vol unes to reach

t he sane concentrations |like you have in the plant.
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So these are two different scaling factors.

And of course, both have to be net. So
the flowrate is given by the geonetry, and then the
anount of chem cals which are added to the | oop are
gi ven by special volune and necessary concentration.

And t hen what | expl ained al so, all of the
chemical experts from Salsa Innotec did a |ot of
i nvestigations before they could start with the test.
For exanpl e, they | ooked at the influence of tap water
conpared with the real water chem stry because we
cannot test this reactor water with all of these
ingredients. So we are using as a basic fluid, of
course, tap water, and then they |ooked at this
i nfluence.

And so the outcome of this investigation
was we can use tap water. W don't have to use the
de-ionized water with all of these chem stries.

Then surrogate material. As | nmentioned
before, we use only one. W use only this stone flour
as a surrogate for painting, and they al so | ooked at
this and they conpared it, how it dissolved in boric
acid, and the outcome was the sane. |It's usable.

Then with i ntegral chemi cal tests we nean
all what was needed to create the precipitates we

wanted to have based on this other nedium and these
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were several chemicals. | think five or six or seven
Al of this was put into the test |oop during the
circulation with a very straight order. They told us
exactly at this time you have to put in this and this
amount and 20 minutes later this and this and that,
and we were also all the tinme under observation of
this chenmical guise.

Yeah, and what they did in their
| aboratory, for exanple, m xing before we did the test
because the test is relatively expensive if you bil
this whole pool, and if it doesn't work, you waste a
| ot of noney. |If the ingredients really mx together,
if it works, they found out how many of these
chemicals they had to put together to get this other
nmedi um preci pi tant which we wanted, and so we pl ayed
with the pH barrier, viscosity.

That's the loop again, but that's a
picture for all future chemical tests. As | said,
this test we are tal king about, although | will give
you sone results was made on our |arge scale test
| oop, but all that are com ng now will be done here,
and this with the function test |oop, and | already
expl ai ned the test nodel here.

The plate to create vertical flow because

in one of the | ocati ons of the custonmer we have a wal |
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relatively close to the strainer, and then this is
alnost filled with debris or with RM, and of course,
it'sadifferent if the water can come fromhere or if
it has to go down all the way to the bottom of the
strainer that we built in this.

And here is a kind of -- | don't know how
to call in English -- a kind of rectifier kind of
m xing plate to create a turbulent flowafter that one
year to guarantee a good m Xi ng.

So these are sone data. That's a fail to
surface approach velocity, and with fail to surface
nmean the whol e surface, the whol e pocket area. That
was 0.0117 foot per second.

The fiber |oading or the debris | oading,
it was |like you see here. It was fiber, Transco stuff
and gl ass fiber, but it was also zinc dust and this is
the surrogate that we are using, stone flour, and it
was RM .

And t he equi val ent fi ber bed t hi ckness was
about 0.05 inch, which is not very nuch, and the test
was perforned at anbient tenperature. This is the
text matrix. Al of this here is chem cal stuff.

CHAI RVAN WALLIS: |'msurprised by the
anount of zinc dust. Is that a right nunber, a

correct nunber? The zinc seens to be the biggest
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conmponent strain.

MR. ZIEGER. Yes. That's why in this case
for this plant it is the case. It is the biggest
thing, the zinc dust, and when you actually circul ate
it when you do the test, the water is alnost gray
because the zinc dust is very fine stuff, and with
this testing you never get this if the circulating
nore or |ess continues.

And then sone of the results. This was a
test which has the sane debris and the same chem cal s
like these two tests. The only difference between
these two lines and the red line is here we put al
together or we put the RM together with the rest of
the debris. So these are viable with the sanme test.
Al t oget her was m xed and put not, of course, at once,
but m xed batch by batch into the | oop

The side is this, and you see the i ncrease
in head | oss due to chem cals because this is w thout
chemicals here, zero, and this is with what they cal
140 percent. One hundred percent is what they really
expect in their plant, and of course, nuclear, al
kinds of activity, that's clear you always do nore
than you have to do. So we tested up to 140 percent.

CHAI RVAN WALLI S: Excuse ne. Does this

pressure drop change wth tinme as the chem cal
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reactions happen or is this -- this is sone tine
you're plotting here presumably.

MR ZIEGER No, that's not the tine here,
but --

CHAI RVAN WALLI'S:  No, no, no. But this
nmust be sonme tinme after putting --

MEMBER KRESS: Each point, each point nust
be here.

CHAI RVAN WALLI S: Does everything come to
some equilibriumor what has happened?

MR ZIECER What we did, we had a certain
criteria. How long we waited to put the next batch --

CHAI RVAN WALLIS: Is a termnation
criteria.

MR ZIEGER A termnation criteria.

CHAI RMAN WALLIS: Sonething is |evel ed
of f.

MR ZIEGER And this was for this test,
was relatively strict. As far as | renenber, it was
at two percent per hour, which nmeans one percent per
30 m nut es.

CHAI RMVAN  WALLIS: Nothing rmuch is
happeni ng.

MR ZIEGER  Yeah, and then when it was

stabilized, we put in the next batch, and then it
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makes -- it takes sone tine until it arrives, et
cetera, but then it goes up.

Okay. Now | mght say it was not really
a surprise that this line was so | ow because RM nakes
mai nly porosity, and porosity is good.

MEMBER KRESS: So RM is hel pful, right?

MR, ZIEGER. Yeah. Then we did anot her
test, and this test was not with chemcals. That's
why it is here on the zero line. W wanted to find
out what is nore conservative, the original paint
stuff or the stone flour. For this test we used
original stuff, and these are the two data points.
The | ower one is without RM. The bigger one is with
RM. And the green ones are with surrogate, and as a
conclusion for the chem cal tests nunber three, four,
five we used this surrogate naterial because it was
conservative, because higher than the original one.

And a surprise again, but not really a
surprise, here we have again such bore hole effect.
Wthout RM we were here. After adding the RM, we
neasured the | ower head | oss.

Here it was the opposite, and here, here,
and here the RM was added at the end. This test
nunber four was done without RM. So up to here it

was exactly the sanme, but for test nunber five, we put
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the RM on top of it, and in this case it increased
t he head | oss.

But | think what this curve shows us, it's
a relatively good repeatability of statis -- of
course, they are not exactly the same, and | think
there are a lot of influences in how it distributes
and the strainer itself. |It's nore or |less by
accident, but it's a fairly good repeatability,

t hi nk, and especially -- of course, it's by accident,
| think -- but if you look at the 100 percent point,
it was exactly the sane for both tests, the 100
percent chem cals and the head | oss i ncreased from1l.7
foot water columm to about 2.2.

O course, if your all owable is here, that
is a significant thing, but usually the allowable is
somewhere up there, and then | would say it's not
really critical. It depends very nmuch on what you
have avail abl e.

It is an increase of about hownuchisit,
1.2 to 2.2? That is about 40 percent or so, but
conpared with a lot of it, it was not critical. And
due to the huge anmpbunt of RM, as | nentioned, the
strainer, again, is fully subnmerged under the RM, and
here's a test nodel that was renobved, and you see a

ot of RM inside the pockets.
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And this test was a test without RM. The
quality of the picture is not so good, but here you
see all of these it looks like -- | don't know -- |ike
dust nmat. It |ooks very nuddy there inside.

Ckay. Some concl usions, but due to the
very limted nunber of tests, these concl usions m ght
be a little bit of specul ation.

this statenent, of course, has very much
to do with what you have available. What is your
allowable NPSH? In this case all owable was far away.
W could state it's not significant, but it was a 40
percent increase. So it can be significant. It
depends very much on your situation.

Repeatability at least for the two tests
whi ch we di d was exactly the same condition, the sane
fl ow, the sane debris, the sane chem cals.
Repeatability was, in my opinion, good, and that's
al so not a big surprise. |If fibers and particul ates
are -- sorry -- and RM is m xed, you will reduce your
head | oss, but | think that that's nore an ideal role,
but | can imagine a reality in the plant. At first
the fiber cones because it swinms best, and at a very,
very late point in tine mybe sone RM is comng. |
think this situation you will probably not have in

reality in the plant.
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Debris preparation nethodol ogy,

fi berglass, transfer mat, stone flour, zinc filler,

and RM .

W do at first -- the pictures are not
very nice in quality -- we do at first nechani cal
nmechanical -- how do vyou <call? -- dispulsion

(phonetic). W put it in a |leaf shredder, you know,
what you use in your garden. Put it and double it and
then it cones out, and then after shreddering it, we
put it with the watershed, with the high watershed.

W mxit until it |ooks like this, but we
don't cook it. W didn't -- up to now we didn't cook
the fiber and the Transco material .

| don't knowif cooking is really needed.
It was always agreed with our |icensee because they
know our procedures. They know the specification. W
do it that way, and it results into very fine stuff.
| think proof that it is very fine was our anal ysis of
the bypass, with nost of the materials snaller than
one mllineter.

That's the sanme for (unintelligible) for
the Transco material after treating wth the
wat ershed, and that's the RM. Ckay. That's nore or
| ess crunched.

CHAl RMAN WALLIS: That's in a | eaf
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shredder, too, or sonething else?

MR. ZIEGER That is a kind of |eaf
shredder, too, yeah, and in the beginning we cut it
nore or less with a kind of knife and then sone peopl e
were fitting it, and then we found the conpany who
does it for us in a kind of |eaf shredder.

It's not really a |leaf shredder. It's a
little bit different device, but it rmakes these kind
of pieces, and then what we al so do, we sort them by
size so that we don't have only big ones. W have a
certain mxture between big ones, smaller ones,
smal | er ones.

So briefly in production nethodol ogy was
al ready nmentioned. Sinultaneously, which neans accept
with IV plate. Usually we put it in at the end, which
is probably closest to reality, but all of the rest,
zinc dust or particulates, et cetera, are mxed in
batches and then put into that, in batches m xed
al ready, except the chem cals. The chemcals |
expl ai ned before. Chemicals were put in after the
debris was put in.

Now, this tends to lead to the cl osest
uniform but uniform can never be reached with the
vertical. It is always done with a test

configuration.
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And debris settling not credited, it was
all the wish of our customer or the licensees to be
conservative. As | told you several tinmes, we dunp it
directly in front of the strainer.

Now we do some tests for another custoner

to find out what the transportation nechanismreally

is.

So | think that's all. That's ny |ast
sli de.

Term nation criteria, that was not the
sinplest thing up till now because everybody had a

little bit different idea how they want to have it.
Wiat | deleted here are all of the different
custonmers. These are all different tests for

di fferent custoners, and we have really a huge variety
of terminationcriteria. | think the nost conplicated
is this one, which nmeans as long as the head loss is
in a band between zero and half a feet, to go to the
next step of testing we waited 20 m nutes and maxi num
change was six percent. Then for the next step of
head loss, half an inch to one inch. Again, six
percent, but the time was double. That neans this is
an early quote which gives you really a conparison
that is percentage per hour.

then it went down to ni ne percent per hour
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change or gradient, and finally when the head |oss
reached one foot and the buff determi nation for the
area was two percent per 60 minutes or one percent for
30 minutes, but two percent per hour.

but you see it varied. It was different.
W mainly did what our custoner asked us to do, but
think for future testing and for the normal functional
test loop, we wll wuse -- if we can choose
determ nation criteria, we will go to the quantity of

one or two percent per hour .

CHAI RVAN WALLIS: | think the only problem

with termnation criteria may be with some of the
chem cal effects tests where sonme chemcal effects
take time to develop. Oherwise it's probably okay.

MR, ZI EGER.  Ckay.

CHAI RVAN WALLI S:  Thank you very much

MEMBER MAYNARD: Your nodul es, once
they're installed, are they permanent or can they be
removed if you need access for nmintenance or --

MR. ZIEGER. yes, they can be renoved.
It's a nodular design, and the nodulars could be
removed, but this takes nore effort because you have
to disassenble it, but the cartridges, we call it the
cartridge. A cartridge is two rows of pockets in one

pi ece, and you can handle it w thout any crane or any
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addi ti onal device. Maximum weight is about 40 kil os
or 80 pounds, and this can be renobved by hand, and
t hen you get Xes, for exanple, to this channel. Then
you coul d inspect inside the channel if needed or if
you need Xes to your Section 9, whatever. It can be
removed wi t hout cutting or without reevaluating. |It's
only assenbl ed.

MEMBER BONACA: Well, they nust be
protected from bl ow-down, | rmean.

MR. ZIEGER: Yeah. It depends al so very
much on the situationin the plant. Sonetimes we have
a kind of roof covers this strainers for protection if
something comes from above, for missile, mssile
protection.

MEMBER BONACA: Yeah, or bl owdown during
a LOCA.

MR. ZIEGER: Yeah. But it depends very
much where this -- of course inside the strainer we
don't have this, and with one installation, but in the
other installation where it goes a little bit around
t he contai nnent, we have a kind of roof on top of it.
It depends.

CHAI RVAN WALLI S: Everyone is |ooking at

MEMBER KRESS: Well, you're the man.
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PARTI Cl PANT: You're the nan with the

gavel

MEMBER KRESS: You're the man with the
agenda and the gavel .

CHAI RVAN WALLIS: W're going to take a
break if there's no nore presentation. Are you going
to make anynore presentation or this is --

MEMBER KRESS: That was it.

CHAI RMAN WALLI S:  Fi ni shed.

MR, ZIEGER. That was all that | prepared.
| can --

CHAI RVAN WALLI S:  That's fine.

MR ZIEGER | can tal k another three
hours about that if you want.

(Laughter.)

CHAI RVAN WALLI'S: Does the conmttee have
any desire to ask anynore questions or nore
expl anati ons?

MEMBER BONACA: It was informative.

MEMBER KRESS: | thought it was very clear
and informative. Thank you very much

MR ZIEGER  You're wel cone.

CHAI RVAN WALLI S:  Thank you.

Vell, now we're ready to take a break

take a break 15 m nutes.
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PARTI Cl PANTS: 20 m nut es.

CHAI RVAN WALLIS: Well, let's cone in at
10: 30 then. Ten, thirty is easy.

MEMBER KRESS: Yeah.

CHAI RMVAN WALLIS: Ten, thirty is still
ahead of schedule. So we'll break until 10: 30.

(Wher eupon, the foregoing matter went off

the record at 10:06 a.m and went back on

the record at 10:34 a.m)

CHAI RVAN WALLIS: We're not going to hear
fromthe ACL about their work on strainers, and we're
| ooking forward to it. So please go ahead.

MR. FISHER. M nane is Nigel Fisher.
amthe testing lead on the CLOstrainers, and with ne
| have Dr. Dave Guzonas, who is a reactor chem st, who
is going to be hel ping ne out when we get to chem cal
effects test.

W' re foll owing the sanme outline that the
ot her vendor followed. W'IIl give a discussion of the
scal i ng net hodol ogy, how we prepared debris, how we
introduced debris into the test sections, what we're
pl anning to do on chem cal effects because we have no
started the chemical effects testing yet, what we've
done on bypass testing, what the determ nation

criteriais for head | oss test, and --
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CHAl RMAN WALLIS: Were does this term

cone fron? Does it conme fromthe NRC?

MR FISHER The termination criteria?

CHAl RVAN WALLI S:  Yes.

MR. FISHER: | don't know. | guess the
NRC is going to --

CHAI RVAN WALLI S:  Uni versal .

MR FISHER  -- various standards.

DR LU  Shan Lu with ESS.

One of the i ssues we rai sed there, you can
express our expectation during our meeting with NEI.
That's right.

CHAI RVAN WALLI S:  Thank you.

MR. FISHER. And then I'll show you sone
jobs in what we call our reduced scale facility and
some results from what we call our large scale
facility.

First of all, I'd like to spend a few
m nutes on the concept of our strainer. Qur strainer
is what we termed a thin strainer. The straining
surface is sets of fins and they are attached to --

CHAI RVAN WALLIS: Presunably two-sided
fins?

MR FISHER That's right. Two-sided

fins. Each side is perforated netal, and the fins are
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attached to a coll ection header which then neets into
t he pl unb.

So it's a nodular design. W custonize
the size of the fin and the pitch of the fin for the
various applications, and fins can be horizontal as
t hose are or vertical.

W have a nodel here. 1'll show you sone
features of it. This is a nock-up, an instrunmentation
of a horizontal fin. So it's two pieces of
corrugated, perforated netal, and corrugated to
i ncrease the surface area, and so the water cones in
on each side of the fin and then flows through the
channel s that are formed by the corrugations, and the
corrugations al so give us strength to resist coll apse
of the fin.

And t hen we have end caps at the end where
it goes into a header, and then there are orifices in
t he header to bal ance the head | oss, a key strainer
condition to have the same water entry in the fin
that's furthest from the punp as entry to the fin
that's cl osest to the punp.

Once the fins are attached into the
header, then there are structural ends on t he ends and
tops of the fins to give the structure resistance to

hydraulic | oops. W have to pull the fins in place
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during seismc events. That's always the chall enge.

We test intw facilities, in Chalk R ver
and Ontario. W have what we call a reduced scale
facility and there we test a section of two or three
fins. They are full sized fins, but we call thema
reduced scal e because we're only | ogging two or three
fins for the whole strainer.

W do testing here if we want to try to
optim ze the strainer area, optimze the fin pitch
and that's where we plan to do our chenical effects
testing.

By optim ze strai ner ar ea, it's
essentially a head loss test. For us it's |ooking at
the thin bed head | oss to determ ne how nmuch area we
need.

MEMBER KRESS: Fin pitch, that's the
spaci ng between the two pl ates?

MR. FISHER That's right. The fin pitch
is the spacing, and there we're controlled by the ful
debris load. You want the fins far enough apart that
we have the interstitial volune to accomobdate all of
the fiber. W don't have too much encapsul ation. W
do all ow encapsulation to a certain degree.

Then our large scale facilities arereally

for proof testing for each custoner, and there we test
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a whol e nodul e, whi ch woul d be typically between ei ght
and 16 fins. So it's really just a |larger scale
version of the reduced scale facility.

MEMBER KRESS: |s CANDU a head | oss
probl em

MR FISHER Yes. W installed this type
of strainer. So rather than being corrugated, they
were flat plates at that point and call of the CANDU
reactors inthe late '90s and early 2000 brought that
up. The CANDU industry is |ooking at right now t hough
chem cal effects. That was not addressed the first
time around, ad so David here is doing work on the
chem cal effects for CANDUs

This i s a photograph of the reduced scal e
facility. It's essentially a plastic tank about 90
i nches di aneter, and you see a test nodule sitting in
there, which is three fins attached to a collecting
header, and these fins are actually nodeling the RS
portion of the Surry strainer for Dom ni on
(unintelligible) Surry plant, and here the fins are
about 30 inches |ong and about 12 and a half inches
hi gh.

And there are three fins, but the
straining area we're nodeling is that of two fins.

The center fin has perforated material on both sides,
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whereas the two outer fins are only perforated on the
inside surface. So it is tw fin spaces of a nodel.

W nake every attenpt to get all of the
debris introduce into this tank on the strainer. So
we have a stirrer that is knocked on the side of
the --

(Short |l oss of electronic transm ssion.)

MR. FISHER So we put baffles around the
strainer itself.

This is a thin bed test. So we have a
baffl e at the back of the header so the curve of the
flow doesn't sweep under the header and cone up
agai nst the fins, and then we have baffles on each
side of the outer fins. So, again, just so we don't
get turbul ence flow com ng under the test section.

And then we have a baffle at the front of
the fin so that we don't have turbine eddies conme in
the front spaces.

So the fin test, the flow path into the
fin spaces is either fromthe top or it can cone in
fromthe sides because there the baffles are an inch
or two back fromthe side of the fin.

CHAI RVAN WALLIS: Well, this is somewhat
unrealistic. In the plant either you have turbul ence

or you don't, and you don't have these baffles, do
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you, in the plant?

MR. FISHER: That's right. Yeah, the
baffles are to give us lamnar flow close to the
strainer. The turbulence is to --

CHAI RMAN WALLIS: It's a mx, but in the
pl ant you won't have all of those conditions at the
same tine. You m ght have turbul ence or you don't,
and i f you have it, then the baffles aren't there. So
presunmably --

MR. FISHER: You don't expect to have
turbul ence in the plant. the purpose of turbulence is
just to stop settling of the debris.

These are the characteristics of that
facility. It's 1,500 gallons. |It's a sinple nuke.
W operate up to just under 100 gallons per m nute,
and we can work up to 120 Fahrenheit. W use service
water, which has a little bit of suspended solids in
it when we get it, and as | said, we use a stirrer to
mx the water, Kkeeping turbulent <conditions to
mai ntai n t he suspension of the debris.

W have two |arge scale facilities.

CHAI RMAN WALLI'S: Is it true that the term
"crud" nmeans Chal k River unidentified debris? |s that
true?

MR FISHER We'd like to think that.
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(Laughter.)

MR FISHER | don't knowif it's true,
but it's certainly witten down at Chalk River that
it's true. W don't have crud in these tests, | hope.
Vell, | guess we do really.

W have two |large scale facilities. W
call themR g 42 and Rig 85. The difference is that
85 is taller, which we have built to test taller
strainers.

The test section that's installed in Rig
42 on the left is a large scal e nodel of the MII stone
2 strainer, which would be a horizontal strainer with

fins that are about four feet long and three feet

tall.

MEMBER KRESS: They | ook like --

MR FI SHER. Sorry?

MEMBER KRESS: It | ooks like a large pitch
on those.

MR FISHER Yes, it is. It's a ten inch
pitch. 1It's also with all of the fibrous debris. So

we have a big spacing on the fence.

And here we have baffles at each end of
this nmodule to sinulate the position of the next fin
on the next nodule. Because we want all of the

fibrous debris we had in here to have to pack into the
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area of the one nodul e.

On the left we have a vertical type
strainer there for one of the French plants. So there
the flowonce it gets into the finis dow into a
header that's on or a plenumthat's on the floor and
t hen across the sunp pit where we are doing a simlar
thing for MII|stone 3.

Here are the characteristics of these two
rigs. Sixty-five hundred gallons and 8,000 gall ons,
respectively, but issued the same way. Higher flow
rates, the same tenperature ranges, and originally the
sane wat er.

CHAI RVAN WALLI'S:  |'m assum ng the water
tenperature in the roomdoesn't get to 120.

MR. FISHER No. W have heaters to heat
it up and cool it. At this time of year it's not bad.
You bring the water in at about 60 Fahrenheit and heat
it to about 204 Fahrenheit. |In the winter you could
bring it in in about 40 Fahrenheit and have to heat
for overnight to get it up to 104 Fahrenheit. So our
tests are going faster now than they were in
wintertime.

Here's the forward yi el d of the |icensees.
W have two U. S. clients, Dom nion where we have siXx

pl ants, four designs. The Surry plants will be very
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close to each other and so will North Anna, and we're
al so putting in astrainer for South Carolina El ectric
and Gas, the VC Summer plant.

The RS neans that we're doing reduced
scale testing. So Dom nion has chosen to do reduced
scale testing to try and nmake the strainer smaller
than were originally predicted by wusing NUREG
calculations, and so we've first of all used the
testing totry to renove any conservati smthat was in
NUREG, and then where that still doesn't get it down
smal | enough to show that renoving various types of
debris, the nore difficult particulates |ike cal cium
silicate or microthermto reduce the strainer even
further.

And so we finished that sort of testing
for MIlstone 2 and for the Surry design. W are
currently doing North Anna testing, and we wll be
doing MIIstone 3 testing in Septenber.

VC Sumer has chosen not to do that sort
of testing. W are going directly into the proof
testing in the large scale facility. There we're
using a strainer which is the largest that could fit
within their pit, which is slightly larger than the
NUREG si ze.

W've done large scale testing for
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MIlIlstone 2. Next nonth we'll be doing Surry, and
then the following nonth MII|stone and North Anna.

Chem cal effects testing. W're going to
start sone benchtop testing in the next few weeks and
get into chenical effects testing in the fall and then
fall off in the winter.

We have down there that chem cal effects
testing is not required right now for VC Sunmer, and
that's based on conputations that Dave has done for
t he amount of chemi cal precipitates that are predicted
to be present in VC Sumer. It's a very small anount,
and we hope to be able to show with debris testing
that we don't need to do chem cal effects testing for
VC Sunmer .

However, if we showthis small anpunts of
preci pitates do cause a larger pit, then we'll have to
reconsi der that decision for VC Sumer.

Here's an overview of the design
paranmeters. So all of the Dom nion plants are m xed
fiber and particulate beds. Surry has very little
fibers, nostly particulate. North Anna has a | arge
both. MIlIlstone 2 was heavier on particulate but a
|l ot nore fiber than Surry, and MIIlstone 3 is sort of
in the mddle ground as well. VC Sumer is an RM

plant with a very small anount of fiber.
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The hol e size that both clients wanted was
one-si xteenth of an inch. So that's what we're using
for their designs. W used one-eighth of an inch for
the CANDU i ndustry and three-thirty-seconds in France
because, in general, there has been a drive by clients
down in hole size for tine.

The avail abl e NPSH margi n as shown there
is really the allowable. That's how much of the
| arger --

CHAI RVAN WALLI'S: Do you still use these
English units in Canada?

MR. FISHER No, we don't. So that's why
you'll see in the last colum | have approach
velocities, and they'll be in neters per second
because | can understand that a |lot better than the
feet per second.

Yes, so we're bilingual on units as nuch
as possi bl e.

And you can see that the strainer areas
are quite large, and that's because they're being
controlled on area by a thing bed effect that we're
observing. The ones that don't have the approxi mation
sign in front of them are the decision has already
been made that that will be the size.

And then on top of what's there will be
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al so sone additional area, a sacrificial area for

| abel s and text. The ones that still have the
approxi mat e si ze, that's what NUREGi s sayi ng t he si ze
will be, and we have to confirmthat by testing.

CHAI RMAN WALLI S: Stainless steel?

MR. FISHER: They're all stainless steel.

CHAI RVAN WALLIS: | guess that's true of
al | manuf acturers.

MR FISHER | think so. So we're really
i ncreasing the price of stainless steel because we're
sucking it up around the world, | think.

The approach velocity is of interest in
the last colum. You'll see with MIIstone 2, which
"1l show you sone results fromlater, has a | ower
approach velocity than Surry, and we see the effect of
that in howthick the thin bed is. W find that with
| oner approach velocities, it takes nore fiber to form
the thin bed than with high approach velocities.

These are some pictures of the reduced
scale test sections. On the left we have the section
for MIIstone 2, and that's in athin bed test result.
You can see there's a brown thin |ayer covering, al
of the thin surface, and it's about a quarter of an
inch thick. [It's thicker on the top of the accordion

section due to gravity, but we still do get sticky to
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t he bottom because of the flow of water com ng in.

And then on top of that, you can see sone
pat ches of yellow. Those are additional fiber deposit
after we had already forned a thin bed. So we're not
pi cking up any particulate in that additional fiber
addition, and so the stain yell ow

The one on the right is Surry. There
because we need a very large surface area and there's
very little fiber in the plant, we've put the fins
very close together. The pitch is four inches. So
it's a two inch space, and the test there is both a
thin bed and a full debris test all in one.

The first report on the thin bed and t hen
we add in the additional fiber until all of the fiber
is present. So you can see that with this technique
of stirring the water, and we also brush the bottom
during our full debris load test to try to maxim ze
the settlement of debris on the test section rather
than on tank bottom W are getting the nmajority to
settle on the test section.

W get nore to settle on the Surry test
section. | believe that's because it's a higher
approach velocity than for MI | stone 2.

W use the sane scal i ng net hodol ogy that

all of the vendors are using, which is we adjust the
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avai lable head loss by the ratio of the dynamc
viscosities of our test tenperature and sunp
tenperature to give us what we call viscosity
corrected all owabl e, and then we conpare our test
results to that viscosity corrected all owabl e.

CHAI RVAN WALLI' S:  Presumably when you heat
the water, sonetines air is involved, is it?

MR. FISHER: That's right. Especially in
the winter, a lot of air comes out of the water. So
as our heating procedure, we overheat by 10 degrees
Cel sius and then we back that off so that we're bel ow
the saturated gas conditions. Oherw se gas bubbl es
will tend to (unintelligible) large solution and --

CHAl RMAN WALLIS: If you have enough
pressure drop in the screen, you can get bubbles in
t here.

MR. FISHER: Yeah, that's right. Even
with a low pressure drop as it squeezes to go through
t he hol e you get bul k com ng out, and that can knock
of f fiber and you can't pour it through that because
the air bubbles are not enough.

If the vendor, iif the clients could
actually use that as a way of keeping their --

CHAI RVAN WALLI'S:  That works when it's a

thin bed. |If you have a thicker bed and you start to
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get bubbles, thenit actually can | odge inside the bed
and increase the pressure drop.

MR. FISHER Yeah, | guess it can
become - -

CHAI RVAN WALLIS: Stuck in the mddle
itself.

MR. FISHER  The particul ar problenms we
had before we started, overheating and cooling,
especially in wintertime, was that the initial fiber
deposits would start to collect and the air bubbles
woul d form

CHAl RVAN WALLIS: And they woul d get
buoyant, and then they would go to the top and the
bubbl e bursts and they fall down again.

MR FISHER  Yeah. You'd cone in and al
of your fiber was floating whereas before it was on
t he thin.

CHAI RMAN WALLIS: So if you have chem cal
reactions in there that nmake bubbles then this would
al so happen.

MR FISHER That's true.

Here's the other case where rather than
being a thin bed we have a four degree |load. Here we
do all owin some designs sone | evel of encapsul ation,

and so that encapsulation forms a bridging |ayer on
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top of and in front of our vents.

And here we get head |osses that are
greater than what NUREG would predict for this
condition because of the encapsul ation effect, but
this is not the controlling case for our area. So
head | oss --

CHAI RVAN WALLI'S:  NUREG woul d predict if
you used the full area of the screen.

MR. FISHER: That's right.

CHAI RMAN WALLI'S: So encapsul ation is your
termfor circunscribed.

MR. FISHER: That's right. But on the
left is MIlstone 2 and on the right is North Anna.
For MIllstone 2 we're allowing a |layer of up to six
i nches height to formon top of it, whereas for North
Anna we're allowing a layer of about three inches
hei ght .

CHAI RVAN WALLI'S:  What is that, sonething
floating on the left there or what is that?

MR FISHER Yes, that is sone of the
Fi brex debris. Again, we don't boil or bake our
debris, and Fibrex narrow wall is very difficult to
wet. So that woul d be skinmed off and re-pressure
washed and put back in with the next.

CHAI RVAN WALLI S:  Ckay.
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MR FISHER: So that's a little bit of

floati ng debris there.

So debris types. W have RM in all the
plants. At the Dominion plants it's a snall anount.
In North Anna -- sorry -- in VC Sumrer it's a very
| arge anount. Transco RM Foil is what we're using.
That's a stainless steel in all cases.

For fi bers we' ve been using m neral fibers
for Knauf. For MII|stone 2, mneral wool, both a
Fi brex brand and a Poroff (phonetic) brand, which is
a European brand, and various types of fiberglass,
Nukon, TenpMat, Cerafiber, Thermal W ap.

For particul ates, we've cone up against
calcium silicate, Marinite and Mcrotherm and
coatings both qualify and unqualifi ed.

The surrogates we're wusing, currently
we' re using wal nut shell flour as a surrogate for our
coatings. W started with silicone carbide, and we

found that because that particle was so heavy -- it's
187 pounds per cubic foot -- it would tend to settle
out rather than cone to the strainer and be picked up
by the fiber. So we could not forma thin bed when we
were using silicone carbide.

We switched to wal nut shell flour because

its density is rmuch closer to that of paint. It's 81
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pounds per cubic foot, and so it stays suspended much
easi er and nmakes its way through the debris bed.

For asbestos, we've been using a dense
fi berglass. For |atent fiber we've been using
fi berglass as a surrogate, and for |atent particul ate
we' re using wal nut shell flour again.

A few slides here on debris preparation.
These will show RM being prepared for the Dom nion
tests, and as the other vendor showed, we nake it in
various sizes fromhalf inch by half inch up to six
i nches by six inch, and then it's crunpl ed.

For Dom nion where it's relatively smal
anounts, it's done by hand, but for VC Sumrer, we've
had to go to a nmechanical process to do it.

So here are some exanples of what we're
preparing currently for VC Sunmer.

CHAI RMVAN WALLI S: Have you heard of this
MN-K stuff?

MR FISHER |'ve heard of MN-K W
haven't tested it as part of the U S. program It's
simlar to Mcrotherm It's a m croporous.

CHAI RVAN WALLI'S: Apparently it's pretty
potent as a head | oss producer.

MR FISHER Yeah. So is Mcrotherm In

fact, the Dom nion plant that has Mcrotherm they're

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

90

going to have to take it out in order to have a
strainer fit in containnent.

Here we nechanically crunple by putting
the smal |l pieces through a wood chi pper and the | arge
pi eces through a | eaf shredder.

Here are sone exanples of fiberglass.
This is after it's being put through a | eaf shredder
to shred into small pieces. W have Paroc on the
left, which is a type of mneral oil, and the Paroc
and the Fibrex tend to have a lot of particulate in
them | guess it's fromthe process in which they're
made.

We have Cerafiber in the center, which is
a fiberglass, and it's |like cotton balls. TenpMat on
the right is another fiberglass, but here the strands
are much longer. It's nore like horse hair.

Later in the process after we wet the
stuff, then we use a pressure washer to break the
fibers down to smaller clunps and nore fibers.

Here are some exanples of particul ates.
The wal nut shell flour that is purchased in a ground
and sized --

CHAI RVAN WALLIS: What is wal nut shel
flour used for normally?

MR. FISHER: |1'm not conpletely sure, but
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| think it's used as a supplenment to soil in sone
cases.

MR BLEIGH | think they also use it as
i ke a sandbl aster, |ike sandbl asting.

CHAI RVAN WALLIS:  Oh.

MR BLEIGH: JimBleigh with PCl

MR, FISHER. And on the right there is
calcium silicate, which has been broken up using a
hammer mll to get down to a smaller size.

CHAl RVAN WALLIS: Is this the same cal cium
silicate which is in CalSil insulation?

MR. FISHER  Yeah, this is nodern Cal Si
whi ch woul d have a little bit of binder which is known
asbestos, and it's nmade by Johns-Mansvill e.

CHAl RVAN WALLIS: So it's simlar to rea
Cal Sil?

MR. FISHER: That's right. Because we
switched fromsilicon carbide as our particulate to
wal nut shell flour, we wanted to do sonme work on
characterizing wal nut shell flour. So we have sone
hi stograms here of particle dianeters that were
nmeasured using SEM for --

CHAI RVAN  WALLI'S:  The wal nut shel
presumably has quite different chem stry than these

ot hers.
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MR FISHER  Yeah, it's --

CHAI RVAN WALLIS: Organic materi al .

MR FISHER It's organic, but it's
considered inert, and we've done tests to see whet her
it breaks down over tinme and found it doesn't in the
wWire tenperatures that we're using, and we've done
tests to show that it doesn't clunp together or
floccul ate, and we've done tests to show that it
doesn't soak up water with tinme.

And we will have to before we get into
chemical effects testing |look at the effect of boric
acid on it.

On these graphs here you can see that
material from two different suppliers is quite
simlar, but the nean size is larger than for the
silicone carbide that we are using. You can purchase
silicone carbide with a mean of ten nicrons, ranging
fromabout two to 40 mcrons. Here the finest nesh
si ze wal nut shell flour you can buy; the nmean i s about
20 microns and it ranges fromtwo to 65 mcrons.

| have a couple of slides here on how we
i ntroduce debris into the test tanks.

CHAI RVAN WALLIS: It doesn't clunp up at
all inthis walnut shell flour? There's no kind of --

MR. Fl SHER: No, we've done tests, beaker
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tests, and it doesn't clunp up, no.

CHAI RMAN WALLIS: Nothing |ike regul ar
wheat flour then. Weat flour is terrible. You nake
flour paste out of it.

MR FISHER | think that's because the
wheat flour is absorbing water, and the wal nut shell
i s not absorbing water.

CHAI RVAN WALLIS: Has gluten and stuff.
No starch in it?

MR FISHER. Well, it's an organic. So it
probably have | ots of different things. | don't know
what those are, but --

CHAI RMAN WALLIS: Ch, it has lignens and
all kinds of stuff. Well, l|leave that to the chem sts.

MR. FI SHER:  Yeah.

MR GUZONAS: | don't think there's
anyt hing | eachable in the wal nut shell because it's
the external part. |It's not part of the fruit itself.

CHAI RVAN WALLIS: It's nore |ike wood,
isn't it? Cellulosic. kay.

MR. FISHER  So our procedure for what we
call a thin bed test, which others would call a high
particulate test or low fiber test, is we mx up the
particul ate and we add that to the test |oop first and

have that circulating through the test |oop, and at
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first it's all going through the holes in the strainer
and goi ng through the |Ioop, and then we prepare the
bat ches of fiber, and we prepare those in a one-

si xteenth inch theoretical bed thickness per batch,
and then we add the fiber in batches, and we wait
bet ween additions for the pressure to stabilize with

t hat anount of fiber init before we go on to the next

addi ti on.

CHAI RVAN WALLI S:  What you're assumng is
that there's enough particulate to fill the gaps in
the fiber because of sillital (phonetic) fiber?

That's what gives you your thin bed?

MR. FISHER: That's right. So what we
typically find is that one-sixteenth of an inch we
wi |l capture sone particul ate, but we won't capture it
all. The water will stay cloudy. Wen we go to one-
eighth of an inch for Surry and North Anna, we find
that we are able to capture all of the particul ate,
but it takes a long tine to do it.

Here's sone photographs of mxing and
addi ng particulate and then fiber. So in the upper
| eft we've already m xed up the wal nut shell. That's
why the water is that brownish color, and here we're
adding Cal Sil. This would be a Surry test.

And then on the upper right we are now
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addi ng that particulate into the tank, and you can see
it'"s going in as a brown, soup-like mxture, and we
put it in by buckets over towards where we have the
stirrer. So it gets dishursed across the whol e tank.

Then in the lower left we have our batch
of fiber after we've added it to water, mechanically
stirred it, and then used a pressure washer for at
least two minutes to break up the fibers. Wat we
have here i s a conbi nati on of Thermal Wap, Cerafiber,
and TenpMat in that addition there, and then again we
add that as shown in the | ower right in buckets under
the water surface and putting it over towards the
stirrer so that it gets m xed up and di sbhursed around
t he tank.

The re-addition is slightly different if
we're | ooking at the full debris |oad case. Here we
use RM, whereas we don't use RM in the thin bed
test, and to start with once we have flow stabili zed,
we drop the | arge pieces of RM between the fins, and
then we m x the particulate, the fiber, and the snal
pi eces of RM together in batches, either 25 percent
of the total or ten percent of the total, dependi ng on
how much total fiber we have to add, and then we add
t hose batches to the tank.

And between additions and periodically
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after we have all additions in, we brush the bottom of
the tank to re-suspend any fiber and particul ate
that's dropped on the suspension to encourage it to
transport to the test section.

| junp now to debris introduction to the
| arge scale test, and large scale is just a |larger
operation as conpared to the reduced scale. So rather
than m xing in a bucket, here we're m xing in a pool,
i n ground pool that we use as our mi xing tank, and you
can see that on the left.

And this is a fiber addition in this
particular test for a thin bed test, but rather than
using all fresh water, we pull water out of the test
tank to mx the fiber in, and that's why the water is
brown, because we al ready have the particulate in the
wat er, and then we've added the first debris addition
t here.

And | think a word that sonmeone used
yesterday to describe this is it's |like oatneal, the
m xture, and you can see that the greenish type of
fiber is floating nore than the yellow sh, and that's
the Fibrex which is nore difficult to wet.

And then we punp this up into the tank
usi ng a sludge punp, and that's what we're show ng on

the right, it being punped up into the tank.
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And we put it into the tank --

CHAI RMVAN WALLIS: It's |like oatneal.
Catneal, this is oatnmeal before it is cooked. Gatneal
cooked is pretty goopy.

MR FISHER  Yeah, this is before it's
cooked, when it's clunps of goop and --

CHAI RVAN WALLI S:  Yeah, but cooked oat neal
isreally pretty stiff stuff. You don't get to that
constituency, surely.

MR FISHER No, we don't.

Now, as | said, we haven't started
chenmical effects testing yet, but the purpose of that
woul d be as a bunp-up factor to determ ne the i ncrease
in debris bed head | oss due to the chem cal reactions
that formprecipitates, and our intent is to do that
in the reduced scale facility with the water in that
facility having the appropriate pHand the appropriate
boron concentrati on.

CHAI RVAN WALLIS: Do you |let the chem cal
reaction occur in the loop itself?

MR. FISHER. Right now our plan is no.
| "ve argued against that. As a nechani cal engineer,
| don't want chemistry taking place in ny loop. It
seens to be too uncontrolled as to what's happeni ng.

CHAl RMAN WALLIS: Wwell, that's the whol e
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point. There's the whol e question about how the
precipitate forns and does this make a difference to
its actual nature and how it fills up the pores or
whatever it's going to do.

MR FISHER Right, and so in reality it
woul d be nice to start with the | oop very hot, put the
chemicals in and then |lower the tenperature of the
| oop, the time, and precipitates form but we're going
to be running a constant tenperature. One hundred and
four Fahrenheit is what we nornmally use, and so what
we're proposing to do is to first start with a
benchtop programto show that we can on the benchtop
at least form precipitates that |ook or can be
characterized like the ones that the WCAP calls for.

And then if we can do that, then we want
to add chem cal s done that way or precipitates done
that way to the test tank, and the idea would be to
first forma thin bed on the test section and then
produce the precipitate in a snmaller tank and t hen add
the precipitate fromthe snmaller tank into our test
tank and observe the increase in head | oss.

So that's what we' re negotiating right now
with our clients, is that approach.

CHAI RVAN WALLIS: Wll, you're saying

observe increase in head loss. You're actually going
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to observe the head | oss, whatever it does, right?

MR. FISHER: Right, right.

W have done sone bypass testing. WE ve
done these as a separate test. W' ve done tests to
| ook up fiber bypass, and we've done separate tests to
| ook at particulate bypass. Wen we're |ooking at
fi ber bypass, we only added the fiber to the tank
When we're doing the particul ate bypass. W put the
latent fiber in with the particulate, and the major
way that we're nmeasuring and comng up withresults is
by taking grab sanples fromthe punp line and then
filtering that and drawing the filter paper and then
wei ghing filter paper to determ ne the total bypass as
a total suspended solids.

And then in limted cases we are then
taking pieces of the filter paper and cutting them
down and putting themunder an SEM EDX and usi ng t hat
to identify types and sizes of the debris and to
actually count fibers to determ ne the fiber bypass.

Here's a typical result fromMIIstone 2
testing.

CHAI RMVAN WALLIS: Wiat's the I ength of
that strangely coiled --

MR FISHER There's a bar at the bottom

which is one millineter.
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CHAl RMAN WALLI'S: Yeah, but what's the

length of that thing that's sort of a squashed figure
ei ght .

MR. FI SHER:  Yeah.

CHAI RVAN WALLIS: What's its length? Is
its length the --

MR FISHER In the order of one
mllinmeter.

CHAI RMAN WALLIS: Is its length when it's
stretched out? That's what you nean by | ength?

MR. FISHER That's a good questi on.
W'l ask Dave here. He actually --

MR. GUZONAS: The length is the stretched

out | ength.

CHAI RVAN WALLIS: Stretched out | ength.
Ckay

MR GUZONAS: So it's neasured in
segnents.

CHAI RVAN WALLI S:  Ckay.

MR FISHER. On the right is a histogram
of fiber lengths, and the results are simlar to what
ot her vendors we were tal king about this norning,
which is that nost of the fibers are a mllinmeter or
less in length, 80 thou. W do see a small nunber of

fibers as large as two mllinmeters in length, but the
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vast majority of themare less than half amllineter.

Inthis particular test we added t he fi ber
in ten increnents, and we neasured the bypass before
we started adding fiber, and then between each
i ncrenent of ten percent we put nore and nore fiber
into the test |oop, and then we neasured the fiber --
sorry -- the bypass for an additional five turnovers
of the loop after all the fiber was in.

And this particular sanple | show here is
hal f of the third turnover after all of the fiber was
in.

On this page here we show the fiber
concentration at each of the five turnovers after al
of the fiber was in, and you coul d see us goi hg down
with tinme. These nunbers here were cal cul ated by the
SEMresults, actually counting up the fibers and then
comng up with weight by calculating the volunme of
fibers fromthe | engths and di aneters and nul ti plying
by the particle weight of the fiber.

This is the result of a particul ar bypass
test. Here we ran for many nore turnovers and the
results here are fromtinme zero. At tinme zero we
added in the particulate, and then we added in the
|atent fiber, and sotine zero is howmnuch particul ate

was circulating through the system before the fiber,
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and the next data point is once the latent fiber is
added and we have data points and turnovers --

CHAI RMAN WALLIS: Taking a long tinme to
cone out.

MR FISHER: It took a long tine to cone
down, but it does cone down with tine.

The turnover for this test was 15 m nutes.
So we went to 172 turnovers, which was 40 hours. It
came down significantly over time, but we can't say
how much of that is fromdebris capture on the | atent
bed and how much is fromsettl ement of the circulating
parti cul at e.

Here's a typical test result for a thin
bed test. Focus on the pink line, please. That's the
head | oss neasured over tine, the tinme scale on the
bottom It's 48 hours, the whole test fromone end to
the other, and | think it's seven divisions. So each
division is about seven hours.

CHAl RMVAN WALLIS: But it's going up
because you keep on collecting nore particulates. |Is
that the idea?

MR. FI SHER. Yeah, but we have several
behavi ors here. At first we have a slight increase.
The fiber addition went in right here.

CHAI RVAN WALLI S: Whatever you do, don't
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wite on the screen.

MR FISHER No, it's turned off.
Actually it mght be a laser printer. There you go.

CHAI RVAN WALLIS:  Ckay. That's all right,
fine.

MR FISHER So the first five additions
right here, and for the first addition of one-
si xteenth of an inch we only wait an hour and a hal f.
So we see --

CHAI RVAN WALLI S:  You keep adding fibers
now? |s that what's happeni ng?

MR FISHER  Yeah. Here, and an hour and
a half later we added a second sixteenth of an inch,
and we had a little S curve as that fiber accunul ated
on the screen, and then once it accunul ated on the
screen, then we have this |inear behavior here as
we're slowing picking up the particulate, and that
went for over a day to slowy raise the head | oss from
around .2, about .1 or .2 psi all the way up to over
1.4 psi.

Finally at this point here we get a curve
and then a stabl e regi on as we' ve soaked up all of the
particul ate we can.

CHAI RVAN WALLI' S: That leap up is because

you change the flow rate or sonething?
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MR. FISHER: Yeah, and then we have

anot her debris addition here.

CHAI RVMAN WALLI'S: Add sone nore stuff.

MR. FISHER: Add nore stuff, and here,
this is the Surry test section, and here we get quite
an increase as we put that third one-sixteenth in.
believe it's because the pins are so close together
that it's really nore of a confinenent effect than a
debris capture effect. At this point here the water
was very clear. You could see right to the bottom of
the tank, and here we don't have this |inear portion.
It quickly stabilizes. So that's why | think it's a
di fferent behavior.

And t hen we have that once nore here as we
go to a quarter inch. At this point all of the fiber
that is present in the station is in. So that's the
total head loss. For Surry it's a conbination of a
thin bed effect, and then a confinement effect.

And we ran a test a total of two days, 48
hours. So it takes a long tine to capture all of the
parti cul ate.

Qur termnation criteria is simlar to
everybody else's. W go with a five percent change
within three tank turnovers, which in this case for

Surry a tank turnover was half an hour. So it's one
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and a hal f hours.

But what we tend to run up agai nst nore
often is the no general increase. So along the way
here we may have hit the five percent criteria, but we
still had a general increase in trend. So we would
allow it to keep going.

There's what the debris on the test
section | ooks like at the end of one of these tests,
and the nmagjority of the debris has settled on the fins
or between the fins, just under 90 percent, and | see
that in the photo in the left, and then the photo in
the m ddle here, once we drained the water fromthe
test section, the debris bed has cone off of the test
section, and it's conposed of two different parts, the
dark, thin bed which had been pressed up agai nst the
fin and then the additional fiber deposits fromthat
third and fourth additi on whi ch had just squeezed i nto
t he gap between the fins.

On the right-hand side --

CHAI RVAN WALLIS: Did you do anything with
these sort of felted layers afterwards? D d you
exam ne themin sone way?

MR. FISHER: At this point, no. W just
take this | evel of photographs of them W have two

pieces lying on a cloth here on the right. The piece
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inthe upper | eft-hand part of the photograph is |ined
such that the part of the bed had been up agai nst the
thin surface is upwards, and you see that's very dark
because there's a lot of particulate init.

CHAI RMAN WALLI'S: There's no inpression of
the perforations on the --

MR FISHER Yes, there are.

CHAl RVAN WALLI'S: | don't see it, but
there is inreality?

MR FISHER: In reality there is.

CHAI RVAN WALLI S:  Ckay.

MR. FI SHER  You can see where every hol e
was.

CHAI RVAN WALLI'S: | expect you woul d, but
you don't. It's not shown in the picture very well.

MR. FISHER. No. And then the other piece
of fiber which is in the lower right, again, it's
lined with the thin side up, but you can see on that
one the | ess dark area where it's the additional fiber
that we put in after we had al ready soaked up all of
t he particul ate.

MR. CARUSO. So does this nean that you
think you forned the thin bed of fact on top of an
existing --

CHAl RMAN WALLI S: Under neat h.
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CARUSG On top or underneat h?

Fl SHER: Under neat h

CARUSCO Under neat h.

2 % 3 %

FI SHER: Underneath. These pieces are
turned over.

CHAI RMVAN WALLIS: Now, they nade a
sandwi ch, but the thin bed is against the filter,
isn't it? 1Isn't the thing bed against the strainer?

MR FISHER  Yes, and then we have
additional fiber on top of that fromthe third and
fourth --

CHAI RVAN WALLI'S:  And you coul d probably
| ay down anot her thin bed if you wanted to keep goi ng.

MR. FI SHER: There's debate upon whet her
you can. It depends on how well the particul ates
m grat e.

CHAI RVAN WALLIS: Right. That's right.

MR. FISHER: To go through the fiber.

CHAI RVAN WALLI'S: That's right.

MR. FISHER: The smaller the particul ate,
the further they'll travel through the fiber.

CHAI RMAN WALLIS: Since they're so
difficult to separate out in one pass, that neans that
t hey go through

MR. FISHER  They go through nultiple
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ti mes, yeah.

CHAI RVAN WALLI'S: That's right.

MR FISHER And what we find is that it
takes time to filter themall out because first you're
pi cking up the | arger ones and they' re nmaki ng the bed
nore dense and all owi ng the bed to coll apse down and
beconme nore of a dense bed, and then you start picking
up the finer ones.

CHAI RVAN WALLI'S: It presunmably neans that
a slurry of particulate is going through the reactor.

MR. FISHER: That's right.

CHAI RVAN WALLI'S: And we assunme or we hope
that nothing happens to them as they go through
because of the heating or anything Iike that or what
is going on in there.

MR. CARUSO But you didn't |ook at the
nor phol ogy of the pad, did you?

MR FISHER No. No, we haven't.

Here's a conparison of a thin bed test
result to the NUREG correlation. On the horizontal
axi s we have the theoretical bed thickness, and on the
vertical axis on log scale is the head | oss, and the
| oner curve is called fiber only. There the only
particul ate we have there is the suspended solid that

comes in in our service water when we pull onto the
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pi pes, which at this tinme of year was about 0.8 ppm
So that's what causes the head | oss on that curve.

The upper curve is the head | oss for the
reactor condition.

CHAI RMAN WALLI S: The head | oss is bigger
t han the NUREG or what are you sayi ng?

MR FISHER In this case the head loss is
30 percent |ess than the NUREG. There are three test
poi nts there and --

CHAl RMAN WALLIS: Because it's a |og
scal e.

MR FISHER It's a |log scale, and NUREG
is about 1.3 PSI.

CHAI RMAN WALLIS: Ckay. So that's the
NUREG with the parti cul at es.

MR, FISHER That's right, and that
straight portion there is where it's cut off by the
thin bed effect and then --

CHAl RVAN WALLIS: And then it falls down
agai n?

MR. FISHER: -- the sludge conpression.

Sorry?

CHAI RVAN WALLI'S: It actually comes down?

MR FISHER It cones down.

CHAI RVAN WALLIS: If you distribute the
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particl es throughout the whol e bed.

MR. FISHER: That's right.

CHAI RVAN WALLI S:  Ckay.

MR. FI SHER:  Yeah.

CHAI RVAN WALLIS: Once the thin bed is
there, it's there forever.

MR. FISHER: That's right.

CHAI RVAN WALLI'S: So you continue flat.

MR FISHER. Right. |If you can design a
strainer that avoids that thin bed area, then you can
have a small er strainer.

CHAIl RMVAN WALLI S: O you can get nore
fibers to arrive early or sonething.

MR. FISHER: Right, and with our testing
we haven't been able to prove that we can get away
fromthat.

CHAI RVAN WALLI'S: |I'mnot quite sure how
you managed to get a NUREG thin bed effect because |
t hought the NUREG coul dn't predict thin bed very well.
Maybe that's only the Los Al anps test they couldn't
predict very well.

MR FISHER Well, the current fornulation
of NUREG has a cutoff. It used to go asynptotically
up as you went with less and | ess --

CHAI RVAN WALLI' S:  You have to put in sone
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nunber though for the area, for the unit volunme of the
parti cul at es.

MR. FISHER: You have to put in nunbers
for the --

CHAI RMAN WALLIS: So you determ ne
experimentally or by doing a head | oss tests. So it's
sort of circular, isn't it?

MR. FISHER Well, what's required to get
that straight line across is the sludge density. How
tight will this thing pack? And what we're using in
this is nunbers fromthe NEI-0407 gui dance.

CHAI RVAN WALLI'S:  You al so need a surface
area of unit volume for the particulate. | nean a
particul ate size or sonething.

MR. FI SHER: Yes, you do, yeah.

CHAI RVAN WALLI'S:  And you're putting in
the particulate size that you neasured or are you
putting in the particulate size that correl ates the
dat a?

MR. FISHER W' re using the average
particul ate size of what we measur ed.

CHAI RMAN WALLIS: So that's pretty good
because usual ly fol ks actually clained that it doesn't
work too well because the effective particul ate size

is different.
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MR. FISHER: The particulate in this test
is all wal nut shell flour, and we put it in as being
20 microns dianmeter with 23 where we neasured it.

CHAI RVAN WALLIS:  Wwell, maybe it behaves
better than Cal Sil in some ways.

MR FI SHER. Sorry?

CHAI RVAN WALLI'S: Maybe it's better than
Cal Si| perhaps.

MR, FI SHER  Yes.

CHAl RMAN WALLIS: In terns of correlating.

MR. FISHER: Yes. Wen you have Cal Si
in, we're not near as close. |In fact, we're over
predicting. W' re over measuring in some cases.

W' re neasuring above what we're predicting, and
perhaps we're using too large a particle size in our
predi ctions.

MR. CARUSG  You have particle sizes for
t he wal nut shells dry, right?

MR. FI SHER:  Yeah.

MR. CARUSO. And they don't absorb any
wat er and swel | ?

MR. FI SHER. We've done swelling tests on
them |It's less than five percent increase.

MR. CARUSC So you've actually measured

sizes before and after, size distributions dry and
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size distributions wet?

MR. FISHER. No, our swelling tests
weren't quite done that way.

Dave?

MR GUZONAS: What we did, because it was
easier and also we thought that doing an SEM
nmeasurenent of the particle size after wetting it
woul d actually dry it out --

MR CARUSO Right.

MR GQUZONAS: -- was neasure the volune in
a narrow tube of the wetted and dry materials. So it
was a sedinmentation volune neasurenent nore than
anyt hi ng.

W would leave it sit for 24 hours, 48
hours, 72 hours and sinply neasure the volunme of the
wal nut shells, a fixed mass of walnut shells as a
function of time, and there was no noticeabl e change
in volune.

It was a well packed, initially dry mass
of wal nut shells. W then wetted it, let it sit as a
function of tine, and then we heated it to see whet her
heati ng t he wal nut shells for a certain period of tine
woul d increase the volume as well, and there was no
change.. That was the only way that we believed we

could do the neasurenment w thout introducing an
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artifact fromdrying the particles again.

MR. FISHER: There are three points on
this curve here. |It's fromone test, but it's the
t hree one-si xteenth inch additions, and here we found
it took three-sixteenth of an inch for MIlstone to
forma debris bed.

W actually went to a fourth and fifth
addition after that, and the head | oss is increasing
only due to the additional fiber, and you don't see an
i ncrease on a | og scal e.

CHAI RVAN WALLIS: But on a log scale the
pressure drops when you put the particulates int.
It's 100 tinmes bigger than it is the fibers al one.

MR. FISHER: Yeah, and it's a very sharp
drop fromthe thin bed reginme to the nmi xed bed regi ne.

CHAI RMAN  WALLIS: And it's a big
difference, a big factor. Talking about a factor of
30 to one or sonething.

MR FISHER  Yeah, over an order of
magni t ude change.

CHAl RMAN WALLIS: But it's really striking
if you look at the fiber. You ve got a factor of
1,000 fromfibers alone to fibers per thin bed when
you're down at a quarter of an inch or sonething.

MR. FISHER Here are sone pictures at the
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end of a full degree load for MII|stone 2, where we
allowit to what we call encapsul ate, and on the | eft-
hand side we still have water in the tank there, and
you can see how clear it beconmes even in this case.
W do filter all of the particulate out, but it's not
a high head |oss because the particulate is
di stributed over a nmuch |arger volume of fiber, and
you see it packs in between the fins.

Now, the design here you can see in the
center quarter graph. W have a support structure
between the fins we call ladders to hold the fins
apart during a seismc event, and those forma barrier
under the full debris |oad even though there's w de
spaces in them The fiber bridges those spaces.

So we get heavy packing of the fiber in
front of those | adders, but we don't get heavy packi ng
back behind them W have cavities, but then we get
a bridging effect across the whol e top of the strainer
where we're bridging across ten inch gaps, and we end
up with this big, thick Iayer on top.

When we're doing a full debris | oad test,
we renove the baffle that's at the front of the
strainer to allow the fiber to tunble out the front
end as it would inreality. So we do get some debris

in front of the fins as shown on the right-hand side.
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Here's a head loss curve for the full
debris | oad case, and here, again, is time scale and
the pink line is head | oss, and you see nore of the
traditional S curve here where things stabilize much
nore quickly than in the procedure we're using for
t hi n bed.

The test here ran for -- started at 9:00
a.m and ended at 5:00 p.m So about nine hours, and
we waited until we had a stabl e head | oss over an hour
and a half at the end there to term nate the test.

So overall the head | oss here is nmuch | ess
than in the thin bed case.

CHAI RMAN WALLIS: It's a |log scal e though.
So that's --

MR FISHER No, the head loss is a linear
scal e.

CHAI RVAN WALLI S:  GCh, okay.

MR. FISHER: Sorry. Used a |log scale on
the left-hand side to show the ot her paraneters.

And here's sone pictures of the thin bed
test done in the large scale rig for MIIstone 2, and
we fornmed a bed very simlar to what we saw in the
reduced scal e break away, a browni sh thin bed attached
all over our strainer, and then lunps of fiber on top

of that fromthe | ater fiber additions once we stopped
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pi cki ng up any particul ate.

You can see that some of the bed has
fallen off on the | eft-hand photograph. On the left-
hand photograph we drained the water down about a
foot. The black you see between the fins there is the
top of the water | ayer, and you can see that the thin
bed has peeled off the very top of the fin.

And it's alnost |ike a chal k substance,
the thin bed for MIllIstone 2. There's so nuch
particulate in it that it's very hard to see the
fibers. And you can see that sone of the fibers have
coll ected on the | adders.

Now, this is the other case for M| I stone
2 where we put all of the fiber in. Now the top
phot ograph here, end of test cover all, and you can
see the water is pretty clear, but you can't see the
strai ner because there's a stainless steel plate over
t op.

The client has asked for us to provide a
cover over the strainer so that they can use it as a
| ay- down area during outages, but not drop things down
in there that they have to then retrieve.

So we are testing wunder this |oad
condition with this cover in place because it will add

sone confinenment for this case, and we have to show
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that our pressure |oss stayed | ow enough.

So then along the bottom | have three
phot ographs of the strainer once the covers are noved.
The center one is looking at the center pins, and
there we can see there are two cavities behind the
| adders, and then the right and | eft phot ographs show
the outer fins on each end, and there the fiber had
piled up, all the way up to be touchi ng t he underneath
of the cover in two |ocations.

The cover was ni ne i nches above the top of
the fins.

So a summary of our key observations. W
are finding that our surface area i s bei ng detern ned
by thin bed, but the anmobunt of real estate we take up
inthe reactor, what we call footprint, is determ ned
by how far apart we have to put the fins to handle a
full degree | oad.

W' re finding that the nmeasured head | oss
is conparable to the NUREG predictions, and as |
nmenti oned before, we find that it takes nore fiber
additions to form a thin bed when you're at | ower
approach vel ociti es.

And the fiber bypass, we find that what's
bypassing is short fibers.

CHAI RMVAN WALLI'S: Let ne ask you about
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this thin bed. In this thin bed, when Los Al anps did

tests with thin beds with CalSil, they got sone
somewhat anonal ous results where the pressure drops
versus flow rate would go al ong on sone curve, and
then it would suddenly leap up by a factor of nmaybe
size ten at sone fl owrate where sonet hi ng has changed
inthe structure of the bed, and you coul dn't say that
it was a thin bed. It was sonething that was actually
not just a thin bed effect. Sonething fundanentally
seened to be changing in the structure of the bed
itself.

You haven't observed anything |ike that?

MR. FISHER: No, but we haven't done that
sort of test where we're changing the flow rate.

CHAI RVAN WALLI'S: Because their flow rate
i s much bigger than yours. Maybe the velocity through
t he bed was hi gher or sonething.

MR. FISHER. We're running at a constant
flow rate and --

CHAI RVAN WALLI S:  Yeah, but even so --

MR. FISHER. And the one odd thing that we
have seen is our thin bed tests where we have cal ci um
silicate in there, we've seen that the head | oss has
increased to a point and then started to fall off

slowy, and we're attributing that to perhaps the
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Cal Sil is continuing to break down into smaller
pi eces, and then going right through the strai ner, but
we don't have the evidence to support that.

But | would certainly think with Cal Sil
it's a nore conplicated bed than w t hout.

CHAl RVAN WALLIS: And then when they
tried to correlate it, what they did was t hey changed
the specific area of the Cal Sil, passed the test in
order to correlate the data, which nmeans that they
didn't have a very good predictive tool perhaps.

MR. FISHER: Right, yeah. Wen we're
using --

CHAI RVAN  WALLIS: W haven't heard
anything from any of these experinments in the |ast
coupl e of days, which seemto show this sort of
anomal ous result.

MR. FISHER: Wen we're using CalSil in
our predictions we say it's a five mcron size, the
average si ze fromNEl - 0407, and we're finding for both
surry and North Anna that our neasured head loss is
goi ng above the prediction in those cases.

And that could be a reason, that the
actual outlet is small.

CHAI RVAN WALLI'S:  What is your superficial

vel ocity through the bed typically? It's very |ow
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t hi nk, conmpared with anything they did.

MR FISHER It's |ow conpared to
anyt hing. The upper range of what we're testing when
we're testing a real strain of the sizes we're doing
is smaller than their smallest nunber when they're
deriving the correl ation.

So to finish off here, obviously if we
have no fiber bed, all of the particulate is
bypassing, but we did find that the |atent fiber was
sufficient inthe test we did there to capture sone of
the debris. So we can't differentiate between capture
and settl enent.

And that's everything.

CHAI RVAN WALLI'S: Very good. Thank you
very much. So we don't need to see you this
aft ernoon?

MR. FISHER: Unl ess you cone up with
addi ti onal questions, which | hope not.

CHAI RVAN WALLIS: Wwell, that is a good
sign and a bad sign if there are no questions.

MR FISHER I'Ill take it as the --

CHAI RMVAN WALLI' S: The good sign mght be
that you did a great job. A bad sign mght be that no
one was i nterested.

MR. FISHER  Yeah, that's right. | think
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being the last one, all of the questions have been
answer ed.

MEMBER MAYNARD: From ny perspective it
woul d be a good sign because | thought it was a good
presentati on.

MR. FI SHER: Thank you.

CHAI RVAN WALLI'S:  Yes, | thought it was a
good presentation, too.

Are there any ot her observations fromthe
committee? Are you ready to take a break?

| think we ought to take a break until
about one o'clock. Wuld that be appropriate?

MEMBER KRESS: Let's do that.

CHAl RVAN WALLIS: O do we have to have --
are we allowed to start with Tim Andreychek at one
o' cl ock?

MR CARUSO | think so.

CHAI RVAN WALLI'S:  You think so or you
actually confirmed that that is --

MR. CARUSO We didn't actually publish

the agenda in the Federal Register.

CHAI RMAN WALLIS: Ckay. So we'll 1 ook
forward to Andreychek at one o' cl ock.
MEMBER KRESS: Maybe we shoul d never

publ i sh the agendas.
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CHAI RMAN WALLIS: Ckay. So we're ready.
W' re thanking everybody who presented this norning,
and we're taking a break until one o'cl ock.

(Wher eupon, at 11:47 a. m, the neeting was
recessed for lunch, to reconvene at 1:00 p.m, the

same day.)
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AFTERNOON SESSI ON

(1: 00 p.m)

CHAI RVAN WALLI'S: Ti m Andreychek, telling
us what's going on, where we are today.

MR. DINGLER: Sonebody gets nen who are
actions, and as John says, we're not going to win the
data war, but what we want to do is give you an
overvi ew of where we're | ooking at fuels.

What we have done so far inthe field area
wi th our data research and testing and that is to give
you an idea where we're going and what we're seeing
today. W're just getting started on sonme of this,a
nd so keep that in mnd as you go forward. W're on
the initial stages and a |l ot of work yet to be done,
but we think as you heard the | ast coupl e of days from
the NRC and previously, we believe we have a path
forward that we can nminimze this approach for the
majority of the plant for stuff like that.

So | want to turn it over to the Timto
give you the details.

MR. ANDREYCHEK: Thank you.

Good afternoon, and thank you for the
opportunity to address this subcomm ttee neeting.

Wth regards to fuel valuations and

downstream effects, the method presented in WCAP
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16406-P, which was submitted to NRC for a safety

eval uation, was used to eval uate col |l ection of fibrous
debris on conponents. The nmethod assuned a very | arge
capture efficiency of fibrous debris onthe first fuel
conmponents in the fl owpath, and by | arge, |I'mtal ki ng
about a 95 or so percent capture frequency.
Sonetines --

CHAI RMAN WALLI'S:  First fuel conponent, do
you nean the debris catching plate?

MR. ANDREYCHEK: The bottom nozzle? Yes,
t he bottomnozzl e which had init the debris capturing
device, and it's approxi mately accurate for all three
fuel designs, whether it be the former Conbustion
Engi neering, the AREVA design, or the Wstinghouse
design. The fuel capturing device is right down
t here.

CHAI RVAN WALLIS: Now, we hear this
norni ng or yesterday and this norning that what gets
through these strainers is often the very short
fibers, less than a mlIlinmeter maybe, and | doubt if
they would be captured. | nean, you say fibrous
debris. You nmean the |longer fibers, don't you?

MR. ANDREYCHEK: Well, you are correct,
and when we wote the WCAP and we wrote the nethods

described in the WCAP, we did not have bypass data
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fromsunp screens at that point intime. So what |'m
tal king about is where we are today with the nethods
that were defined in that particular WCAP, and |I'm
going to lead you to where what we're | ooking at
novi ng ahead and noving forward. Okay?

And, again, the second sub-bullet we
assunmed that the fibrous debris mattered |ike those
forms on flat screens with the large fibers.

The NUREG 6224 head | oss correl ati ons used
to conservatively address head drop across this fiber
bed, and based on this approach, relatively snall
amounts of fibrous debris would result in the
prediction of thin bed effect pressure drops, very
|arge pressure drops with a very small anount of
fiber.

And this particular nmethod was used to
eval uate all PWRs for fuel bl ockage for the submttals
that were given to NRC to CGeneric Letter 2004-02.

MR DINGLER. And if we were good in the
screeni ng and everybody passed, we shoul dn't be back
up here talking to you.

MR. ANDREYCHEK: That's correct.

There has been sone initial testing with
t he specific debris mx in fuel assenbly geonetry that

showed that the fibrous debris did not nmat. | think
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you saw t hat yesterday. And, therefore, the NUREG CR-
6224 correlation over predicts pressure drop for
fibrous collection on the bottomof the fuel. It's
our conclusion that additional valuations are needed
torefine the anal ysis whil e denonstrating significant
margin to overheating the core and also to address
certain phenonmena in nore detail.
CHAI RMVAN WALLIS: To go back to this

statenent, "Fibrous debris does not nmat," do you nmean
that it does not collect?

MR. ANDREYCHEK: It does not conpress in
atightly formed mat.

CHAl RVAN WALLIS: So it does collect.

MR, ANDREYCHEK: Yes, yes.

CHAl RVAN WALLIS: And presumably it
captures particulates within it.

MR. ANDREYCHEK: If the particul ates are
nmoved up in their --

CHAI RVAN  WALLIS: But it's the
particul ates which are nost likely to bypass.

MR. ANDREYCHEK: That's correct, and |
believe the data that you saw yesterday i ncl uded
particulates with that fiber matting, and as a

consequence, again, the hydraulic forces associated

with the flow going up into the core -- renenber that
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fuel assenbly -- did not have enough hydraulic energy
to conpress that conbined particulate --

CHAI RVAN WALLI S: Real ly because the flow
rate is so | ow

MR. ANDREYCHEK: That's correct, sir.

MEMBER BONACA: But sone of the data shown
by Al cion yesterday showed if you had chem cal, sone
chemi cal effects may cause the --

MR. DINGLER  That's one area we shoul d
have | ooked at, Tim

MR. ANDREYCHEK: And, in fact, it's a
valid point and addresses the phenonenon in nore
detailed. One of themis chemcal effects. That's
what we're | ooking to do noving forward.

W're |ooking at blockage at the fuel
inlet, I ocal blockages or hot spots, and we know t hat
crud does collect on fuel assenblies at certain
| ocations and chem cal effects and what it would --

CHAI RVAN WALLI S: Probably any sort of
very fine chemical precipitate is the kind of thing
whi ch woul d get through the strainers, too, and get
t hrough perhaps the areas which don't have fibers on
t hem

MR. ANDREYCHEK: Correct.

CHAI RMVAN WALLIS: Wich is very, very
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fine.

MR. ANDREYCHEK: Yes, yes. Looking ahead,
usi ng as our guidance, we're going to take a | ook at
10 CFR 5046 for long-term cooling, and these quotes
come straight out of 5046.

The cal cul ates core tenperature shall be
mai ntai ned in an acceptably | ow val ue and decay heat
shall be renoved for the extended period of tine
required by the long-lived radi oactive --

CHAI RVAN WALLIS: Are you tal king about
t he extended period of tine? W heard this norning
about one year. How long is this extended period of
time?

MR. ANDREYCHEK: We | ooki ng at the 30-day
period of tinme that we've been using --

CHAI RMAN WALLIS: -- just to keep the core
cool .

MR. ANDREYCHEK: | beg your pardon?

CHAI RVAN WALLI'S:  You'd have to keep the
core cool as long as it's there.

MR. ANDREYCHEK: Correct.

CHAI RVAN WALLIS:  Until you renove it or
do sonet hi ng el se.

MR. ANDREYCHEK: That's correct.

CHAl RMAN WALLIS: So this could be a nuch
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| onger tine than a nonth.

MR. DINGLER. Keep that question. W've
got a slide in there which shows that after about 40
hours our flowis very varied and it keeps goi ng down
because decay heat goes down. So keep that in m nd.
W understand. So we're trying to get the area where
it's nost crucial to us, and then decay heat takes
away or the armount of water goes down consi derably.

CHAI RVAN WALLI'S:  Sure.

MR. ANDREYCHEK: And our success criteria
is denonstrating sufficient long-term core cooling
that we insure sufficient flow to renove decay heat
relative to M's coment just a nonent ago in
mai ntai ni ng a cool abl e core geonetry.

There is a PWR project. The objective to
do this, the project objective is to devel op nethods
and evaluations to show the acceptance criteria for
long termcore cooling are net. W're going to | ook
at bl ockage of normal core flow paths and assess the
need for flow, howmuch flowis needed to renove decay
heat .

W' Il 1 ook at | ocalized buil d-up of debris
and hot spots at grid spacers due to -- and due to
pl at e-out of chem cal effects. The chemi cal effects

we're going to al so be | ooki ng at are precipitates and
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pl at e-out on fuel

Any questions?

CHAI RVAN WALLIS: Now, plate-out is an
i nteresting question.

MR. ANDREYCHEK: Ckay.

CHAI RVAN WALLI'S: How are you going to do
that? Heat up sone zirc and flow stuff by it and see
what happens or what ?

MR  ANDREYCHEK: First we have a
tremendous anount of information about what the
chem stry is of certain things inside the reactor as
it stands right now W're going to use that as a
basis to build on. Wether or not we need tests is
yet to be defined, but we're going to take a | ook at
what we know about the chem cals that are currently in
the reactor mx

CHAl RMAN WALLIS: So starting fromthe
beginning really with this plate-out question?

MR. ANDREYCHEK: We're going to | ook at
where we -- what we know right now today and then
build from there as necessary to address the
guesti ons.

We've identified several tasks under this
project. The tasks have been schedul ed such that they

address areas of uncertainty and vulnerability,
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confirm long-term core cooling capability and take
advant ages of | essons | earned from previ ous worKk.

The way we've scheduled the work is to
| ook at the bl ockage of nornmal core flow paths, the
| ocalized build-up, and then coincident with that
chenical effects on long-termcooling capabilities.

Wth regards to bl ockage of normal core
flow paths, we want to denonstrate |ong-termcore
cooling with significant bl ockage at the core inlet.
When you denponstrate that there's sufficient flowto
renmove decay heat, that this is due in part to cross-
flowwi thin the core that will allowredistribution of
the flowto renove decay heat such that the peak clad
tenperatures are | ocal and noderate.

CHAI RMAN WALLIS: Is there boiling
occurring in this core?

MR.  ANDREYCHEK: It depends on the
transient that you're looking at. If it's a cold |eg
break and it occurred -- the block of the core occurs
early, there m ght be boiling at the upper el evations
of the core.

If you're dealing with a hot |eg break,
then all of the ECCS fl ow runs through the core. then
you m ght have a little bit of subcool ed boiling early

in the transient if it occurs early. | have two
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photographs and 1'Il address that in just a few
nonent s.

W'll look at effects of degradation of
cl addi ng oxi de layer, hydrogen enbrittlenment of the
cl addi ng, and accunul ated diffusion of oxygen within
the cladding mcro structure. | don't think that
that's going to be a significant issue given that the
core has al ready been quenched, but we'll take a | ook
at it.

W'l neglect alternate flow paths into
the core if such is flow through the baffle barre
region in feeding the core, and the goal here is to
cover all Westinghouse and AREVA fuel pipes.

this is the diagram that Mo nmentioned a
few noments ago. This shows mnimm Sl flow
requi renents for a four-look PWR  You can see from
the trend that the anount of flow that's necessary
decreases rapidly following the initiation event. At
ten hours it's only 200 gpmthat's required to renove
decay heat. At 30 hours it's about 150 gall ons per
m nut e.

CHAl RMAN WALLIS: Is this gallons at
normal tenperature? | nean, the gallons are room
t enper at ure?

MR. ANDREYCHEK: That's correct.
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MR. CARUSC Is that assumi ng that that

flowrate is boiled or just --

MR. ANDREYCHEK: This system may boil off.

MR CARUSO That's a boil-off.

MR- DINGLER  This is the career boil-off.
These figures are actually out of the plan COPs. So
when we did the bulletin for contai nnent for --

CHAl RVAN WALLIS: This is all based on
boiling it all away or what?

MR. DINGLER: This is to renpove decay heat
so you don't have boiling in your coolant.

CHAI RVAN WALLI'S: So you don't have any
boi ling, and the decay heat goes to the whatever, somne
of the exchange.

MR. DINGLER: RHR heat exchanger, yeah
It can go fromthere.

MR CARUSO Wait a mnute. So 150
gallons per mnute is enough to renove decay heat
wi t hout boiling the water.

MR. DINGLER  That's correct.

MR CARUSO. To take it from whatever the
injection tenperature is to saturation tenperature,
['iquid.

MR. DI NGLER: Because once the core is

guenched, you provide this nmuch flow and push that
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much out the outlet and go through the RHR and keep
the core from boiling.

CHAI RMAN WALLIS: So it's just the delta
T going through the core. It heats up fromwhat, 100
degrees to 200 or sonet hi ng?

MR. DINGLER: \What ever, yeah.

MEMBER BONACA: At this tinme there's a
circulation of flow, right?

MR, ANDREYCHEK: yes.

MEMBER BONACA: You're picking up and so
the tenperature, what's the tenperature of the water?

MR. DINGLER: The tenperature of the water
woul d be, if you' re actually feeding the water, woul d
be the tenperature of the contai nment sunp at that
point in tine.

MEMBER MAYNARD: Typically you're varying
your heat exchanger tenperature to control your
reactor tenperature. So if the reactor is heating up
then you crank in nore cooling. So you' re not
necessarily -- you're controlling the tenperature of
the water going in, but not really determ ning how
much heat exchange is going on in the heat exchanger
is what is your core tenperature is.

MR. ANDREYCHEK: Any ot her questions?

For the cold | eg break scenario, | share
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this schematic. W're |ooking at sone bl ockage down
at the bottom The flow path is fromthe ECCS fl ow
down, up through. Again, as | pointed out and we

di scussed a few nonents ago, there would be sone
| ocalized boiling at the very top of the core after
guenchi ng, and the steam water m xture would be going
out the hot leg. You mght get some condensation
falling back the hot leg. The water m ght not make it
all the way over the top of the steam generator.

And excess fl ow provi ded by t he ECCS woul d
be out the break. Again, when | look at this
situation, we have limted ability to lift debris up
intothe -- either fibrous or particulate up into the
core. The reason for that is that the velocities that
you see in the | ower plenumare natching boil-off.

MR CARUSO |'mconfused now. This is
boil -off or are you tal king about -- |I'mgoing back
to that GPN Monday. |Is that a boil-off nunber or is
t hat a bl ow nunber?

| mean you renove a | ot nore heat when you
boil sonmething. Were's the heating going out? |Is
t he heat going out as steamor is the heat going out
as a liquid?

MR. ANDREYCHEK: The 200 gpm nunber, if |

understand it correctly, cones fromthe EOPs, what you
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need to renove decay heat. Now, if that's the hot |eg
break and you're noving decay heat, that's all you
need is 200 gpom If you're looking at a cold |eg
break, you need less flow, and you're going to be
given that flow not by a punp, but by the difference
in gravity head between what's in the core and what's
in the downconer.

And at that point you're not really going
to be able to drive flowinto the core unless you're
goi ng through injection in the hot |eg.

So that nunber that Mo gave you is what
you need to renove decay heat for a hot |eg break.

MR. CARUSO All right. 1'mgoing to have
to go do sonme calculations. | don't know the decay
heat nunber at ten hours. That's the thing.

You think it's a boil-off. | think it's
a boil-of f nunber.

CHAI RVAN WALLI' S:  Though we were told it's
a heat exchange nunber. It just heats the water up.

MR CARUSO. Well, there's a big
di fference because if you have boiling occurring
instead of --

CHAI RMAN  WALLIS: A factor of ten
di ff erence or sonet hing.

MR. CARUSO Onh, yeah. Oay. W'll find
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out .

MR. HAFERA: Vel |, you have to recognize
that as M. Maynard was sayi ng, the decay heat renoval
heat exchanger is well over sized for the decay heat
load at that time, and that's going to be controlled
by the operator. So it really cones down to it's not
guite inportant whether it's single phase flow or
boil-off. An operator is going to adjust his system
as needed if it's a hot |leg break to renove the decay
heat .

And the cold | eg break, as Ti mnenti oned,
is going to be self-regulated by the flow out of the
break and the boil-off.

MR CARUSO. Well, it does matter because
if you have a liquid flowout of the core, then you're
flushing debris out the break, but if you are boiling
in the core and just renoving steam you're |eaving
all of that debris behind and you're concentrating it
in the core.

So the phenonena are very different and
the effect on the core coolability is very different.

MR. ANDREYCHEK: | don't disagree with you
that in one case you' d be building up particul ates or
debris in the core, and you also will address that

through hot leg injection or recirculation at the
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appropriate time and flush that out of the core at
that point in tinme.

And dependi ng upon the plant, there's sone
variability in that time period.

Ckay. For the hot |eg breaks --

CHAl RVAN WALLIS: It |ooks |ike a boil-off
to ne.

MR. CARUSO | just don't know what the
decay heat nunber is.

CHAI RMAN WALLIS: It looks Iike 30
nmegawatts. We'll | ook at that.

MR. CARUSO We'll look at it.

MR. ANDREYCHEK: Okay. Thank you.

For the hot leg scenario again, we're
| ooking at the earliest tine for blockage formation
woul d occur at approxinmately 20 mnutes after the
large break LOCA when you switch over from
recirculation or injection fromthe refueling water
storage tank or the borated water storage tank to
recirculation fromthe sunp.

The flowrate into the core is determ ned
by the ECCS punp capacity. Again, not |ooking at
alternate flow paths, we have a Ilittle larger
capability of -- a little nore capability of noving

fibers and particul ate debris up in towards the fuel.
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However, again, based on the information
that was shared with you yesterday, there's stil
mar gi nal ability to conpact the fiber that's coll ected
there, and | think what | would |ike to share with you
is we do get a recirculation pattern behind this
bl ockage, and 1'Il show you an exanple of that in a
nonment .

W have conducted sone core blockage
studies. The objective was to denonstrate that
redi stribution across flow, across fuel grids will be
est abl i shed behi nd bl ockage. The conditions were we
| ooked at a 3,411 negawatt thernmal reactor core. W

studi ed four different blockages. Twenty percent of

the fuel block -- this is right below the active
length of the fuel -- deterministically didn't care
what the bl ockage nechanism was. |t just occurred.

Forty percent, 60 percent, and 80 percent, and those
are denoted by the different col ored rings, 20 percent
inthe mddle. The yellowis the 40 percent. Sixty
percent is green, and the 80 percent is the blue.

W started and we assuned t hat the hot rod
and the hot assenbly was in the dead center of the
core. So that gave us a maxi numdecay heat |ocation to
addr ess.

And based on the current study sufficient
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fl ow was provided with 80 percent bl ockage to renove
t he decay heat.

Next slide, please.

We used to find an el ement code to do this
calculation. This is the core center line right here.
The bl ockage was at the first el evati on here, and what
you see is the flow redistribution flow path running
up through to the top of the core, being up here, and
this streamline is the recirculation pattern that
occurs directly behind the bl ockage that was assuned
and shows you the lines of constant velocity.

Next slide.

The net results were that the majority of
the core was nmininmally affected by the 80 percent
bl ockage. Sone boiling woul d occur above the
bl ockage, but as the steamrises cooler fluid fromthe
peri phery would be drawn in laterally. Behavior was
observed to be linted to the |ower portion of the
core.

W did a bounding cal culation of super
heat at the fuel rod surface and found that the upper
bound was about 400 degrees Fahrenheit, which in turn
was correlated to a clad surface tenperature of about
600 degrees Fahrenheit. It's well below the 2,200

degree Dewey- Fahrenheit PCP limt.
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MR CARUSO Are you famliar with
historical staff practice wth regard to the
acceptability of allowing core heat-up during the
| ong-term cool i ng phase of a LOCA?

MR ANDREYCHEK: There's a letter that we
just got fromthe staff that indicated that the | ong-
term reheating capability or concerns would be
addressed if we denonstrated that there was m ninmal
bul k increase in tenperature through the core.

MR CARUSO Is that consistent with the
hi storical staff practice on this issue?

MR. ANDREYCHEK: | can't answer that.

MR. SCOIT: Let me add something. M ke
Scott, NRC staff.

What's being referred tois a letter that
was it Westinghouse or the owner's group subnmtted to
us?

MR. ANDREYCHEK: Westi nghouse.

MR. SCOIT: Westinghouse subnmtted to the
staff asking for our interpretation of what those
requirenents you're referring to are, Ralph, and we
responded noting the fact that the staff's practice in
the past has been that there would not be any |ong
term heat-up, and we indicated that we woul d be open

to consi deration of proposals that Westi nghouse m ght
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come up with that satisfied certain specific criteria
regarding the longevity of the core. It was nore or
less to kind of put the ball back in their court to
denonstrate to us that the fuel would not be danaged
if we allowed additional heat-up, sone snall anount.

MR- CARUSO So the staff is in the
position nowthat it's changing its historical policy
regarding this criteria.

MR SCOTT: That's not what | said. Wat
| said is the staff is willing for Wstinghouse to
advance the proposal if they can justify it.

MR. ANDREYCHEK: There have been sone
additional core blockage studies that have been
performed. One was using the RELAP 5 code. It used
a Westinghouse four-loop reactor core, reactor vessel
flow areas, and |oss coefficient data. The double
ended guillotine break was assunmed and anal yzed in
l[imting the full condition for water being supplied
tothe core. The results were that no core reheat for
bl ockages up to, and this is a little understated
here. The actual total blockage considered was 99.7
percent at the begi nning.

CHAI RMAN WALLI'S: The .53 feet squared is
the flowrate that's left?

MR. ANDREYCHEK: That's correct, sir.
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CHAl RMAN WALLIS: The area that's stil

avai | abl e.

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

The second eval uation that was done was
usi ng the TRACE code. It used the core inlet strainer
in place from industry. Again, it was, | believe,
West i nghouse input that was used for that particul ar
cal cul ati on.

The core was divided into eight radial
segnents with four rings and 14 el evations. No bypass
fl owwas assumed, and agai n, a doubl e ended guillotine
break on the cold | eg was assumed with recircul ation
starting at approximately 1,200 seconds, and the
initial results that were obtai ned were conparable to
t hose of the RELAP 5 code.

The reason that | presented these was this
information tends to support that we can get adequate
core cooling with very small flow areas once we get
out into the transient.

Looking at the localized build-up of
debris and hot spots, again, to denbnstrate |long term
core cooling with localized debris at fuel grids is
acceptable. W want to assess the localized build-up

of debris at spacer grids. How do we collect it?
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W' ve heard over the |ast day and a half
a considerable amount of information about debris
passing through the screen of both fibrous and
particul ate. Look at actual conduction through the
fuel rod as well as flow rates through the fuel
Denonstrate sufficient heat is renoved to address
| ocal bl ockage concerns.

And the effects of degradation of clad
oxi de layer, hydrogen enbrittlenment of the cladding,
and accumul ated diffusion of oxygen wthin the
cladding mcro structure will be considered under
t hese conditi ons.

There has been sone additional work that
was done in support of the VW resolution of
cont ai nment sunp performance i ssue that was published
in the NEA/CNSI/R(95)11, otherw se known as the G een
Book. The adherence of fibrous debris to fuel rods
was addressed in a particular section. They used a
knife blade, steel heater rod or steel heated rods
heated to 2,200 degrees Fahrenheit, quenched in a
slurry of gl ass wool and associ ated i nsul ati on bl anket
materi al s.

What was observed was there was very
little adherence of fibrous material to the knife

bl ade or to the steel rod. |f something did adhere,
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it was due to the binder material that came with that
insulation, and the binder material brought very
[imted fibrous material with it. And nuch of the
insulation binder was driven off under norma
operating conditions of the plant. The bi nder
material is pretty nmuch gone by the tinme an event
woul d occur.

There is also a study of fibrous debris
collection on fuel grids. The test conditions were
| ooki ng at an unheated BWR bundle three neters |ong
with three spacer grids. The flow rate was typical of
a post LOCA natural circulation for boiling water
reactors, and rockwool debris was used.

The rockwool was thermally treated to
drive off the binder, and it was disintegrated by
smal|l steam jets simlar to what sone of the debris
preparation was descri bed to you over the past day and
a hal f.

The observations were that the fibrous
debris did collect in spacer grids, and there was somne
head | oss associated with the increase of fiber
col l ection. However, flow continued to be provided
t hrough the fiber bed. Again, it did not conpress or
conpact due to the low flow rates runni ng through the

fuel .
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MR. DI NGLER: In additi on, we do not know

what the length size of those fibers were at this
point. so we're doing sone |ooking and saying was it
the I ong three inch, four inch, whatever | ength or the
five mllinmeters or whatever we came up with today in
here on the bypass stuff.

MR. ANDREYCHEK: Wth regards to |ocalized
bui | d-up and debris in hot spots, |ocal fuel blockage
in broad nunbers has been studied under re-flood
conditions. The full length energency core heat
transfer test program 1970 and '71 |ooked at the
bl ockages. The thernmal hydraulic test bundles with
bal |l oon rods simulating re-flood phase of a LOCAl as
reported in 1977 at the ANS neeting. | believe it
was in San Francisco, and the floodi ng experinents
with blocked arrays and a partially blocked 25 rod
bundl e, 1980 tine frane.

The initial conditions were at the start
of quench hi gh decay heat; heater rod tenperatures of
at | east 1,100 degrees Fahrenheit, maybe hi gher and
vari ous bl ockage configurations were studied as well
as different refluc. rates.

The observations were t hat the presence of
up to about 90 percent bl ockage in the fuel rod

bundl es thenselves actually inproved heat transfer
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downstream of the blocked area. Due to increased
turbul ence in mxing of the fluids that nove through
t he bundl e, and al t hough this doesn't apply to what we
woul d necessarily be looking at, the break-up of a
liquid phase droplets increasing |liquid surface break
further de-superheat the steamthrough the bundl e.

The fundanental issue was that the
bl ockages actual ly create a turbul ence, which i nproved
heat transfer in the fuel bundle.

Go back.

CHAI RVAN WALLIS: A different Kkind of
bl ockage t han fi brous bl ockage.

MR. ANDREYCHEK: | don't disagree with
you, but the fibrous bl ockage doesn't necessarily form
all at one tine, and as it forms, you' re going to get
i ncreased turbul ence behind it because you' re goingto
actually constrict the flow. Then it's going to
expand up a little bit again. And that increase in
turbulence will increase the heat transfer as the
bl ockage ari ses.

MR. CARUSO That's downstream of the
bl ocked area, but what about in the blocked area
itself?

MR. ANDREYCHEK: Well, I'mglad you asked

that question. | appreciate you being a straight nan
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for me, Ral ph. Thank you.

W're also looking at blockage, and
effective bl ockage, at localized areas of the fuel
W' ve done a calculation so far, one calculation so
far that |ooks at the bl ockage that forns in a grid.
The highest power |ocation was assuned, and the
bl ockage was assuned to be circunferential all the way
around the fuel rod in the mddle of the grid, and no
credit was taken for radial heat transfer to the
bl ockage, i.e., it was a perfect insulator, and the
conduction in the clad was in the actual direction.

The one cal cul ation done so far is one
bl ockage was eval uat ed and cal cul at ed t enper at ure was
sufficiently cool that <clad integrity was not
chal | enged.

CHAI RMAN WALLIS: So it's the fiberglass
and the bl ockage presumably nelts.

MR. ANDREYCHEK: If it were fiberglass at
the tenperatures that we're tal king about, yes, it
woul d.

MR. DINGLER. W're assuming that it
nelted or whatever and conpletely totally insul ated.

MEMBER MAYNARD: Fromthe tests that we've
seen sonme of the results, this stuff doesn't seemto

be packing. It seens to be wet, and | would think
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even if you had sone |ocalized boiling there, that
woul d actual ly start noving sone of the stuff around,
t 0o.

MR. DINGLER That's correct, and that's
what we're seeing, too, but we just wanted to do a
conpl etely bl ocked area and see what happens to us.

MR. ANDREYCHEK: This is a boundi ng case,
and we just wanted to do a boundi ng case to see where
we're at.

kay. Chemcal effect. It's one of the
three tasks that we've identified. W want to | ook at
precipitation in particulate deposition on fuel
surfaces and precipitation and in particulate
deposition on non-fuel surfaces. It could restrict
flow, including surfaces such as the reactor vessel
inlet baffle region.

And finally, precipitationin particul ate
deposition in fiber beds formed fromsolid materials
that pass through the sunp strainers, i.e.,
fibergl ass.

And again, part of this problemstatenent
was witten before sonme of the data that's beconi ng
avai l able nowwi th regards to howthis fiber materi al
appears to be collecting on fuel assenblies, whichis

| oose and flocky. It's not really conpacting.
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Anot her part of the chem cal effects to
denonstrate techni ques, performsensitivity anal yses
for the effects of pHand tenperature on solubility of
chemi cal precips, and to identify the influence of
t hese paraneters on key chem cal reactions that would
occur.

CHAI RVAN WALLI'S: There is some concern
that this stuff goes through t he heat exchangers which
are cold; that there would be precipitation in the
cold regi on of the heat exchanger. Are you | ooking at
t hat, too?

MR. ANDREYCHEK: |'ve | ooked at that from
the integrated chemical effects test, and we didn't
see a whole heck of a lot of that. Now, the precips
that -- and if they do change and you do get sone
precipitation com ng out --

CHAI RVAN WALLI'S:  And the cooling, yeah.

MR. ANDREYCHEK: Cooling, and that's
al ways a possibility. That would tend to be diverted
into the |l ower plenumof the reactor vessel. In sone
cases under very lowflowconditions, it wouldtend to
settle out there if you have a hot |eg break.

CHAI RVAN WALLI'S: Played out in the RHR

MR. ANDREYCHEK: The velocities in the RHR

systemtend to be fairly high, and | woul d not expect
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them to play out because the velocities are on the
order of around ten feet per second.

CHAI RVAN WALLI'S:  Well, isn't there an
| CET test? They got sone played out in the piping,
sone white material, whatever it was?

MR. ANDREYCHEK: You are correct, and
there was sone | want to call it played out or sone
mat erial that was deposited there. However -- and
here's where the "however" conmes in at. So please
bear with ne.

The material was noted after the test was
shut down, cooled, and drained. So it's not clear
that it was deposited during the test or if it
occurred as part of the shutdown of the facility.
That sane type of deposition that was noted on sone of
t he pi ping was al so noted on the sides of the reactor
t hat was used, the big 250 gallon reactor, and it was
very | ose and very fl ocky on the inside of the reactor
vessel by and large, and sonme of it did cone off
fairly easy.

There was one test, | believe, that |
think it had to do with fibrous material that got
carried through and did bind a fl owneter up, but it's
not clear to ne that the material that actually forned

on the piping was due to precipitation because there
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was very little tenperature change. It stayed
relatively isothernal

CHAI RVAN WALLI'S: W do know t hat when
t hey cool ed down the test, they did get the --

MR. ANDREYCHEK: Exactly, exactly, but
t hat was al so under stagnant conditions, and t he water
was sort of drained down gradually. So it's not clear
to ne.

MR, KLINE: And if | could also clarify
fromthe I CET series, in ICET-1 you're correct. The
scal e seenmed to occur. It was noticed on the tank in
ot her surface areas after it was drained down. In
| CET-3 t here was what we t hink was a cal ci umphosphat e
that formed on the flowneter during the test and t hey
shut the test down, | believe, around day nine or so
to clean it.

MR. ANDREYCHEK: Yes.

MR KLINE: Al fine fromNRR

CHAI RMVAN WALLIS: So it did formduring
the test. Well, did it formthere because it was
col der there or why did it formin the flow neter?

MR. KLINE: It probably wasn't nuch col der
in the piping because it was insul at ed.

CHAl RVAN WALLI'S: Because of the flow

restriction or something?
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MR. KLINE: | think we just generated a
huge quantity of cal cium phosphate initially, in the
early part of that test, and some of it was carried
downstream and col | ect ed.

MR. ANDREYCHEK: | woul d agree that there
was a fair anount of that material that was generat ed,
but it's not clear that what actually caused it to
formon that roto-nmeter was the fact that there was a
flowrestriction and there was a good site for it to
actually collect. | don't know.

And, again, the ultimte objective is for
the chemical effects evaluation, to denonstrate the
long termcore cooling is maintained. It may be pl ant
specific. W mght have to use plant specific inputs
for chemical interactions. W're going to identify
some nethods to predict precipitation and deposition
on relevant core conponents and perform sone sanpl e
eval uations to guide plant specific --

CHAl RVAN WALLIS: Wwll, you' ve tal ked
about these things which m ght or m ght not occur, and
you fol ks have got to figure out. You can solve those
i ssues by | ooki ng at what's been done before or if you
need to do sone ot her tests or whatever. You're going
to figure all of that out.

MR. ANDREYCHEK: That's correct.
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MR. DINGLER: As | say, we're just getting
initiated because our screening like the chem cal
effects, we couldn't screen it out.

CHAI RVAN WALLI'S:  In other words, today is
the sort of things you're thinking about having to
consi der.

MR. DINGLER  That's correct.

CHAI RMVAN WALLI'S:  You're not really saying
that you' ve resolved the issues.

MR. DINGLER. No, we're not saying we've
resolved the issues. | wish we could say that.

MR. ANDREYCHEK: So do |

CHAl RVAN WALLIS: Well, you could say
t hat .

MR DINGLER | wi sh we could.

VR. ANDREYCHEK: So in sumary,
consi derabl e work has al ready been perforned, and the
avai l abl e results indicate success in denonstrating
long termcore cooling is offered for a wi de range of
condi ti ons.

Addi tional work has been identified to
address the phenonenon in nore detail and to refine
sone anal yses whil e denonstrating thereis significant
margin for long termcore cooling.

|'dlike to add al so that the work on this
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project is going to be done jointly with and between
AREVA and Westinghouse. It is going to be a joint
effort, and sonme of the materials that | presented
here today is a result of AREVA' s efforts they' ve
al ready undertaken, as well as efforts of Westi nghouse
performed to date.

MEMBER BONACA: Now, this includes those
CE pl ants?

MR.  ANDREYCHEK: That's correct.
consi der them Westi nghouse at this point since we --

MEMBER MAYNARD: Ckay. There are sone
PWRs that had CGE fuel, | believe. Are they --

MR. DINGLER From what we understand it's
only AREVA and Westinghouse now fuel is at the PWRs.

MEMBER MAYNARD:  Ckay.

MR. DINGLER |s what we've been told.
W're trying to find that out, but the plants have
told us that's all they have. There's about a 40-60,
40- 60-40 split right now between the two. And | may
be wong, but that's what | was told.

MEMBER MAYNARD: The other thing, 1'd |ike
to go back to the flowrates and take a | ook at those
nunbers. It does |ook |ike what would be in a tech
spec would basically boil off rate if you weren't

adding any water. There's still valid nunbers and
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valid trends if your nake-up water, and in fact, the
cool er you make your make-up water, the |ess water
t hat you need.

So | think the nunbers are still
representative of what you need, but | do think that
what nunbers are comng out of the energency
procedures there is what the boil-off rate is at that
poi nt .

MR. DINGER: Thank you. | apol ogize for
m sl eadi ng you by then.

MEMBER BONACA: You sinulated up to 80
per cent bl ockage.

MR. ANDREYCHEK: That's correct.

MEMBER BONACA: But you woul d have sone
boiling probably right above that bl ockage. | don't
understand the hydraulics in the area. You're show ng
some flow com ng through and sonme of the circulation
t here.

CHAI RVAN WALLIS: Well, this is a sort of
porous nedia nodel or is this sonme sort of a --

MR. ANDREYCHEK: Actually, this was a
finite element nodel. This was -- the bl ockage was
set right here.

CHAI RVAN WALLI'S: But what do you about

the resistance to cross-flow and the fuel ?
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MR. ANDREYCHEK: The cross-fl ow and the

fuel is nodeled by |ooking at flow through bundl es.

CHAI RMAN WALLIS: So it's sonmething |ike
a porous nedi um

MR. ANDREYCHEK: That's correct. And if
you take a look at |Idel-chek, you can get |oss
coefficients for flow through bundl es of --

CHAl RMVAN WALLI'S: It's surprising that you
get that.

MEMBER BONACA: So what did you get it
through D? | nmean, RELAP-5 doesn't give you -- see,
how did you analyze in 3(d), that part above the
bl ockage?

MR. ANDREYCHEK: Well, this was a pie
sector of a nodel. W took a |ook and basically used
the bisector. W didn't try to nodel the entire core.
And, again, we're using symmetrical bl ockages starting
at 20 percent centered in the mddle, then 40, 60, 80
as shown in the previous diagram

MEMBER BONACA: Ch, | see what you nean.

MEMBER MAYNARD: Even if you had no flow
coming in at all, as |long as you have water above the
core you woul d get sone boiling, but you're going to
mai ntain and stay below your linmts of cladding

tenperatures as long as you've got water. So you're
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getting sone recirculation and stuff in there.

MEMBER BONACA: What | don't understand is
how di d they do the prediction. | nean, you nentioned
TRACE and RELAP 5.

MR.  ANDREYCHEK: For this particular
cal cul ation that was used a finite elenent code, it
was not TRACE. It was not RELAP 5. It was a finite
el ement code to | ook at flow and fl ow redistribution.

CHAI RVAN WALLIS:  Wuld you go back to
that picture you just showed us of the finite el enent
out put ? Somewhere behind M here there's a stagnation
poi nt .

MR. ANDREYCHEK: The recircul ation pattern
here.

CHAl RVAN WALLI' S:  Where that recircul ation
pattern neets the nmain flow, there has to be a
stagnation point down on the bottomthere.

MEMBER KRESS: Right in the mddle.

CHAI RVAN WALLIS: Right in the mddle. So
presunmably particul ate matter woul d come around and go
around that vortex and deposit down in that stagnation
area just |i ke snow behind the fence or sonet hing, the
vortex. So it mght build up particles by settling in
the regions of very low velocity in there.

MR. ANDREYCHEK: It's a possibility,b ut
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| woul d suggest if you' ve got bl ockage, Dr. Graham we
did some calculations and we're |ooking at sone
boiling here. That becomes a very energetic and very
chaoti c process.

CHAI RMVAN WALLI S:  You do have particles in
this flow, don't you?

MR.  ANDREYCHEK: In this particular
cal cul ation --

CHAI RVAN WALLI S:  But you don't throw out
particl es because sone of the particles go through.

MR. ANDREYCHEK: That's correct.

CHAI RVAN WALLIS: Al right. So that
you' d have to consider what they do in this, as well
as what the fluid does.

MR. ANDREYCHEK: That's correct.

MEMBER BONACA: That's the point | was
trying to make before. It would be very energetic.
You would have probably renoval or [lifting of
bl ockage, too.

MR.  ANDREYCHEK: Not only that, but
dependi ng on t he bubbl es and how t he bubbl es woul d be
novi ng, there m ght even be a forcing functi on down to
actual Iy push fibrous debris off the grids and open up
t he grids again.

CHAI RMVAN WALLI S: Dangerous for you to
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hypot hesi ze all of these mechani sns because then we
will now turn around and 'say, "Wll, analyze them"

MR. ANDREYCHEK: | understand. | realize
t hat .

(Laughter.)

MR. DINGER: That's another reason |'m up
here.

MR. ANDREYCHEK: That's right. But this
was a calculation we had done several years ago
| ooki ng at this.

Any ot her questions?

CHAI RVAN WALLIS: Can we believe these
cal cul ations or do we have to do some sort of test?

MR. ANDREYCHEK: | don't think we need to
do a test. | think we can believe them and there is
data to --

CHAI RVAN WALLIS: It may be approach to
all of the strainers, is to base everything on tests
because we really have difficulty predicting.

MR. ANDREYCHEK: Ckay.

CHAI RVAN WALLI'S: Are you going to say
that cores are different and we can predict what
happens? W don't need any tests?

MR. ANDREYCHEK: |'d like to say that |'ve

a very strong bel i ef t he mul ti - di mensi onal
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capabilities of advanced codes and there's a
sufficient amount of data out there that |ooks at
bl ockage in the flow paths.

MEMBER MAYNARD: Has there been sone
testing done with blockage in the past on fuel
assenbl i es?

MEMBER KRESS: There was a | ot of testing
with the liquid-nmetal cool ed reactors.

MR. ANDREYCHEK: That[s correct.

MEMBER KRESS:. Because they expected it
there, and of course, it's a different core
configuration and a different cool ant.

MR. ANDREYCHEK: That's correct.

MEMBER KRESS: But a |ot of data there.

MR. ANDREYCHEK: Yes, there is, and in
fact, that's what happened in FERM Unit 1, was a
bl ocked part of the port.

MEMBER KRESS: Yeah, that's what brought
it on actually.

MR. ANDREYCHEK: Yes.

MEMBER MAYNARD: Was the recent event at
PAKS at all instructive on this?

MR ANDREYCHEK: PAKS? |'mnot famliar
withit. So you' re going to have to help ne, please.

MR. CARUSGC The Hungari an reactor where

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

163

t hey had sonme bundles isolated in a cleaning chanber
overnight and they turned off the cooling to it, and

it got very nessy.

MR. ANDREYCHEK: 1'Il be honest with you.
| amnot famliar with that scenario at all. So if
you can give ne a reference, I'd be nore than glad to

look at it, but I"'mnot famliar with it.

MR. CARUSO P-A-K-S. Happened about two

years ago.
MEMBER MAYNARD: It had water over it, and
it was still --
MR. ANDREYCHEK: |'ve got it. | am not
famliar with it. [1'Il be nore than glad to take a
look at it. 1'Il talk to our fuels people.

CHAI RMAN WALLIS: O course, you don't
know wher e t he bl ockage i s going to be, do you either?
You' ve got an 80 percent blockage that you sort of
have at a certain place.

MR, ANDREYCHEK: You're correct, yes.

CHAI RVAN WALLI S:  So one woul d have to do,
| suppose, a whole lot of sensitivity cal cul ations
about where the bl ockage mi ght be and so on.

MR. ANDREYCHEK: That's entirely possible
Again, we were |ooking at what we had available to

hel p guide us to say does this | ook |like a reasonabl e
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success path. W believe we have sufficient data and
sufficient capability to find a success path.

CHAI RVAN WALLI'S:  You're not | ooking at
bypass flows coming in in sonme way? There was sone
talk earlier about even if you' ve got 100 percent
bl ockage, you get have got water in there.

MR. ANDREYCHEK: That is correct. There
are sonme designs that have the capability of doing

t hat, yes.

MR. DI NGLER

And we may use that yet.

W're seeing if we can take the next step and then we
may have to take the next step on down.

MR. ANDREYCHEK: This appears to represent
a limting configuration to look at. |If we can be
successful here then the rest is margin.

CHAI RVAN WALLIS:  Wwell, its' still work in
process and interesting to see how it cones out.

MR.  ANDREYCHEK: Thank you, and |
appreciate the insights on the PAKS, Ralph. Thank
you.

Any ot her questions?

CHAI RVAN WALLI'S: | assunme there will be
some sort of WCAP or sonething at the end of it all.

MR. ANDREYCHEK: There will be a report,

yes.
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CHAl RMAN WALLI S: |s there sonme tine

schedule for that? Do you have a plan?

MR. DINGLER: W're working with the staff
to work through that right now.

CHAl RVAN WALLIS: But it will be sone
time, won't it?

MR. ANDREYCHEK: Yes.

MR. DINGLER:. We have been requested by
the staff to work very closely with themas we devel op
this to make sure we're not far off when we get done.

MR. SCOIT: M ke Scott again.

Qobviously the publication date of that
docurment is of great interest to us, given the
Decenber 31st, '07 goal for resolving the generic
letter.

CHAI RVAN WALLIS:  Well, it will be January
1st, 2008.

MR. SCOIT: W are pushing. They're
probably saying we're pushing thempretty hard to get
busy on this and get a product out as soon as they
can.

MR. DINGLER: And we figure this probably
won't be the last time we're up in front of you to
di scuss this either.

MEMBER MAYNARD: At this point is there
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any international cooperation going on wth your
plants or is this primarily --

MR. ANDREYCHEK: It's primarily U. S.
pl ant s.

Any ot her questions?

CHAl RVAN WALLI'S:  Then we're finished
Thank you very much

MR. ANDREYCHEK: Well, thank you. W

appreciate the attention and the questions. Thank

you.
PARTI Cl PANT: Do you want to keep goi ng?
CHAI RVAN WALLI'S: | think we should keep

going. W've been going for less than an hour. |Is

staff ready? Do you have your reg. guides and SRPs
and everything all ready for this problenf

PARTI Cl PANT: W're working on it.

(Wher eupon, the foregoing matter went off

the record at 1:53 p.m and went back on

the record at 1:54 p.m)

MR. SCOTT: Before the staff begins their
presentation | wanted to just make a few i ntroductory
remar ks.

The subj ect matter for the next hour or so
is licensing activities related to GSI-191. The

activities that we're planning to di scuss with you are
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actually two types. One is license anmendnment requests
that are before the staff or have been, and the other

i s extension requests to resolve the i ssues in Generic
Letter 2004-02.

So Ruth Reyes, who is sitting at the front
there of the SSIB staff in NRR, is going to present to
you a summary of all of the license application
requests except one, and that one being Palisades in
whi ch you all had expressed particular interest, and
for that one Mark Padovan to your right here is going
to present the Palisades |icense anendnent request
after Ruth has summari zed the ot hers.

There are about eight |icense anendnent
requests that she's going to tal k about, and nost of
t hose involve a considerable cast of NRC reviewers,
and 1'd like to thank that considerable cast who are
nostly present in the room with us right now, but
because of the nunmber of involved parties, it is
possi bl e that you nay have a question that we're not
prepared to answer because that particul ar indivi dual
may not happen to be here.

Shoul d t hat happen to be the case, we'll
provide you additional information as soon as it
becones avail abl e.

The ot her presenter that you see in front
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of you is Leon Witney, also of the SSIB staff, and
Leon will be talking to you towards the end of Ruth's
presentation about the extension request that the
staff has be revi ewi ng and sonme of which the staff has
approved in recent nonths.

So that's what we're going to be
di scussing with you.

And with that, Ruth.

CHAI RVAN WALLI S: Ckay. Thank you.

M5. REYES: Good afternoon, everyone. My
name is Ruth Reyes fromNRR in the Safety |ssue
Resol uti on Branch.

The purpose of this presentationlike M ke
saidis to informabout the |icense anendnent request
that address in SSIB 191, and we're also going to
di scuss the staff's review of |icensee request to
extend conpletion of Ceneric Letter 2004-02,
corrective actions beyond Decenber 1st, 2007.

I n response to the GSI-191 and t he Generic
Letter 2004-02, the licensees -- sorry. Like |I was
saying, in response to the GSI-191 and the Generic
Letter 2004-02, the |I|icensees reanalyzes the
cont ai nnent sunp, and as a result of the anal ysis sone
| icensees deternm ned that they had to nmake sone

changes on their technical specifications, and there
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was one |licensee that identified that they had to nake
some changes on the eval uati on net hodol ogy that they
have in their UFSAR

The |i cense amendnent request that | wll
be di scussing are the M| I stones, Fort Cal houn, Surry,
Sequoyah, Robi nson --

CHAI RMAN WALLIS: I'mnot quite sure
what's going on here. | thought this entire process
was a change in evaluations. The whole way of
anal yzi ng sunps has been changed as a result of this
GSl, hasn't it?

It used to be that you were allowed to
assune that half of the screen was bl ocked and all of
that sort of thing. The whole regul ation has changed,
hasn't it?

MR. SCOTT: The regul ation has not
changed. In nost cases the nethodol ogies that are
involved here are not described or at |least the
| i censees have not identified themas bei ng descri bed
in the FSAR, which of course is one of the criteria
that triggers alicense anmendnent request. That's why
we have 69 plants that are out reevaluating this
issue, but we only have eight or nine license
amendnent requests so far.

W're likely to get others.
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CHAI RMVAN WALLIS: It's a kind of technical
guestionreally, isn't it? |It's regulatory technical,
whet her or not something happens to be -- an FSAR
needs to be changed, and so on.

MR SCOIT: It's in accordance with 10 CFR
5053.

CHAI RVAN WALLIS: In general, all of the
pl ants are reeval uati ng everyt hing.

MR. SCOTT: Absolutely.

CHAI RVAN WALLI S:  Ckay.

MR SCOTT: And excuse ne. | understand
one nore thing. To the extent that sone plant
nodi fications end up being inplenmented, for exanple,
to change out a pH blocker, if that's described and
t hey nake the decision that they need to change out
their pH buffer, then we're going to be getting
potentially a |l arge nunber of LARs related to that.

M5. REYES: So the |ast ones are Robi nson,
Comanche, Catawba, McCuire and Pali sades.

The first one that 1'mgoing to tal k about
is MIIstone. This |ast sumrer request proposed to
delay the initiation of the (unintelligible) gray
systempunps. Wth this change they want to increase
t he NPSH mar gi n.

Currently the M1 I stone --
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CHAl RMAN WALLI S; How does it increase the

NPSH mar gi n?

M5. REYES: Through the (unintelligible)
spray punps.

MEMBER KRESS: |s that spray on automatic
actuation?

M5. REYES: Right now what they have is
based on after they get the contai nment hi gh pressure
signal, and there's a delay tinmer. They want to
change it to start the punps --

MEMBER KRESS: Change the delay tinmer.

M5. REYES: They want to change the del ay
timer. They don't want to use the delay tiner. Wat
they want to do, automatic after they get the
cont ai nment high pressure signal and the RWST | ow
| evel signal

MEMBER KRESS: It will still be on
automati c.

M5. REYES: It will be on automatic, yes.

CHAI RVAN WALLIS: Now, I'mtrying to get
the connection between the first bullet and the
second.

MEMBER KRESS: It allows the contai nnent
tenperature and pressure to increase nore.

CHAl RMAN WALLIS: Well, the increase in
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tenperature decreases your MPSH. Unless you get
contai nnment credit, you don't get any pressure.

MEMBER KRESS: Yeah, but the pressure goes
up.

CHAI RMVAN  WALLIS: Unl ess you get
contai nment pressure with it.

MR LOBEL: this is R chard Lobel fromthe
staff.

| wasn't the reviewer, but judging from
t he way subat nospheri c contai nments work and M | | st one
is slightly atnospheric and they were designed that
way; delaying the recirculation spray punps would
allow nore time for the level to increase. The
recircul ation spray punps start very early.

CHAI RVAN WALLIS: So it's the -- that
i ncreases the NPSH.

MR LOBEL: Yes.

CHAl RMAN WALLIS: Ckay. It's not a
tenperature and pressure effect at all.

MR. LOBEL: Probably not.

CHAI RVAN WALLIS: W don't know.

MR. LOBEL: Most likely it's just waiting
| onger until you have nore water on the floor and in
the sunp. That's the effect.

CHAI RVAN WALLI'S: But it mght be altered
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by then. So it's not clear which way things will go.

MR. LOBEL: |It's not going to be too ruch
colder. | don't know. Maybe Westinghouse has
somet hing to add.

CHAI RVAN WALLIS: There's sone data we
can't tell.

MR LOBEL: | would say it's a pretty good
bet that that's what it is.

MEMBER KRESS: |It's hard to believe
they're (unintelligible).

CHAI RMAN WALLIS: It's going to make the
tenp and pressure higher, isn't it?

MEMBER KRESS: Right. Wit longer to turn
t he sprays on.

MR. SCOTT: Now, correct me if I'mwong
here. This reactor has two spray systens, right?
They have an injection spray systens, right?

M5. REYES: Yes.

MR. SCOIT: They have an injection spray
systemand t hey have a recircul ation spray system So
you're spraying the whole tine.

M5. REYES: There's another set up
cont ai nment spray punps that are going to start right
after the contai nment hi gh pressure signal

MEMBER KRESS: kay. | take it all back
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t hen.

MR. LOBEL: The recirculation punps are
taking suction fromthe floor of -- the other spray
systemis taking suction fromthe RWST.

MEMBER KRESS: That mmkes a | ot of sense.

CHAI RVAN WALLI S: Ckay, okay.

M5. REYES: So there's no adverse inpact
on contai nnent tenperature or pressure expected with
t hi s change.

CHAI RVAN WALLIS: Well, just wait a
mnute. |If you turn the punps on it doesn't
necessarily change the level very nuch. The water
goes up and cones back down agai n.

MR. LOBEL: You're just allow ng nore
water to accunul at e.

CHAI RVAN WALLI S:  Before you turn them on,
before you stop. Gkay, and that comes fromthe RWST
t hen.

MR LOBEL: Fromthe RWST and fromthe
br eak.

MS. REYES: The second |icense anendnent
request is Fort Cal houn. They propose to reduce the
requi red nunber of containment spray punps, and with
this they' re going to increase the NPSH margi n. Ri ght

now t he Fort Cal houn contai nment spray system punps
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consi st of three punps, and two of those three punps
share the same suction line. So they want to disable
the activation signal for automatic start for one of
t hose two punps.

And agai n, there's no significant adverse
i npact on either containnment tenperature or pressure
expected with this change.

For Surry, they want to change t he net hod
for starting the inside and outside recirculation
spray punps. Currently what they have is |ike
M ||l stone has. They have delay timer after they get
the high pressure in the containment. They want to
wait until they get the high pressure in containment,
also a low | evel signal for RWET.

And there's no significant adverse inpact
on contai nnent tenperature or pressure expected with
t hi s change.

CHAI RVAN WALLIS: Well, are those the only
things that are getting inpacted by this sort of
t hi ng?

MR. SCOIT: Well, now, here again, the
| i cense anendnent requests are going to have narrow
scope related to what appears in the SR Surry
turning in this particular discussion or this

application here does not in any way nmean that there
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aren't nyriad other issues associatedwiththis. [It's
just that they don't come up as FSAR itens.

CHAI RVAN WALLI'S:  Presumably you have to
eval uate all of the consequences of this change, not
just the effects on containnment, tenperature and
pressure.

MR. SCOIT: Okay. | msunderstood your
guestion. Are we inplying by these linted slides
here that these are the only considerations taken?
No.

CHAI RVAN WALLI'S:  Well, there was other
t hi ngs.

MR. SCOIT: Yes, that's right. Again, we
had a rel atively short presentation tine here, and so
we attenpted to identify what the key point is that's
bei ng nade here, and as was poi nted out, each of these
license amendnent requests involves a nunber of
revi ewers, some of whom are here.

So i f you have a particul ar questi on about
a consideration, we can answer it.

One other thing to bear in nmnd is nost
all of these are still under review

CHAI RVAN WALLI'S:  Now, are they asking to
be able to make these changes before or after they

install the new strainers?
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MR. SCOTT: | don't know for each one of

these. In general, they are asking to do these
changes in conjunction wth installing the new
strainers.

CHAl RVAN WALLIS: Did it go along with the
change in the strainers or do they want to do it now
bef ore t hey change anyt hi ng because there's a benefit?

MR. SCOIT: It depends. It varies from
request to request.

CHAI RVAN  WALLIS: But it's not a
consequence of having new strai ners that they want to
do this?

MR SCOIT: |In some cases it is.

CHAI RVMAN WALLIS: It mght be.

MR. SCOIT: That's right.

CHAI RVAN WALLIS: -- in with how the
strainers work. So you have a lot of work to do to
eval uate it.

MR. SCOTT: |In sone cases they are
i ndependent of the strainer activities and in sone
cases they're not. As we go through the rest of them
| think you'll see it's kind of a m xed bag.

The ones that you see, nobst of the ones
that Ruth has discussed so far related to what has

been |l oosely referred to as water nmanagenent, that
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t hese are good things to do regardl ess of the presence
or absence of a new strainer.

CHAI RVAN WALLIS: Well, you're telling us
all of this. |Is there any input fromus that you
woul d expect or which we coul d possi bly give you which
m ght be useful ?

MR, SCOIT: If you --

CHAI RVAN WALLIS: Wre you aware that
t hese things are happening?

MR. SCOIT: This was neant to update you
on what's going on with these. Cbviously we're al ways
interested in hearing your input onthese. |If there's
sonmet hing that we need to discuss, we can.

CHAI RMVAN WALLIS: -- what's going on, we
can't really give you much feedback

MR. SCOTT: Maybe a good way to | eave this
i s because we're goi ng over eight of themactually in
a half an hour period and we don't have a lot of tinme
for in depth discussion of any one of them if there
is a particular aspect that piques your interest or
concern, then we can cone back to you anot her day and
speak to that in nore detail

CHAI RVAN WALLIS: It mght be a concern
that you have with sone of them you could tell us

about .
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MR. SCOIT: kay. | would suggest we go
t hrough the rest of the presentations.

MEMBER MAYNARD: So far it has primrily
been a water nmnagenent issue and NPSH Do any of
these have any chemi cal injection wth their
contai nnment spray or is this all just water?

l'"'m looking at any radiation effects.
Some of the contai nment spray systenms do nore than
j ust cool .

MR LOBEL: This is Richard Lobel of the
staff.

Usually there's chemicals in the spray
water for the PWRs.

MEMBER MAYNARD: And ny question kind of
gets back to we talk about pressure and tenperature
effects. | take it that there's no adverse exposure
consequences either.

MR. LOBEL: That's one of the things
that's addressed by the licensees in these. They
woul d have to address any changes in their dose
nmet hodol ogy or cal cul ati ons or concl usi ons.

MR KLINE: Paul Kline.

| think one of the anmendnents that Ruth
will get toin a mnute here relates to a change of

request also that has to do with a potential change in
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a buffering agent

M5. REYES: The next one is Sequoyah.
Sequoyah requested a |license anmendnent to change an
eval uati on met hodol ogy on their UFSAR  This revised
anal ysi s i ncludes devel opnent of a three di nensional
CFD nodel of the debris transport in the sunp pool.
This three dinmensional nodel sizes the flow area for
an advanced sunp strainer design which will replace
t he Sequoyah's original sunp intake structure.

CHAl RMVAN  WALLIS: | thought from
everything we heard in the last few days that these
bl enders were mnmixing up everything to nake sure
everything got to the strainer, to be conservative,
and this whole business about how much stuff got
transported was irrel evant.

Now you're saying that here are these
fol ks who want to make it a key part of their strainer
desi gn.

DR LU  Shan Lu from NRR

Actually a lot of |icensees are using the
CFD to reduce certain fraction of the debris transport
to the sunp. Sone of themare taking or using
conservative assunptions.

CHAI RVAN WALLI' S:  They want to take credit

for this.
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DR LU Yes, they do. 1In this particular
plant, the |icensee does, takes credit.

CHAI RVAN WALLI S: But the people that we
heard from the |ast couple of days seenmed to make
great efforts to stir everything up and neke sure
not hi ng settl ed out and everything went to the screen.

MR. SCOIT: That's partly because the
staff has been pressing them if they are making
assunptions about what doesn't get to the screen to
justify it, and in sonme cases, as they stated, it's
easier to just dunp it all on the screen rather than
justify the anount that doesn't get there.

So you have a m xed bag here. Sone are
trying to take credit for it. Qhers are not.

MR. LEHNING This is John Lehning from
the NRR staff.

| just wanted to point out that the
process of doing eval uation of what gets to the sunp
isalittlebit different than this head | oss testing.
So when you' re doing this evaluation, you' d cal cul ate
the anount of debris generated and then you'd
calculate what gets to the sunp screen, and that's
what the CFD part is form

When you do the head loss testing, it's

taki ng that amount of debris that you calculated in
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your cal cul ation as transporting and then when you do
that head loss testing if you take credit for
settling, it's crediting settling again after you
already did this analytical credit for it. Soit's
like a different issue. It's not this near field
settling issue.

CHAl RVAN WALLIS: So far all we see is
this is something they're applying for. W don't see
a presentation of how good it is or how bad it is or
anything. You're just being inforned that this is
what they' re doing.

DR LU Yes, that's right.

CHAI RVAN WALLI'S: And do you want us to
say that we think it's a great idea or not?

MR. SCOIT: Wich is a great idea? Any
particular itemon here?

CHAI RVAN WALLI'S: To do this kind of
t hi ng.

MR SCOIT: Like the last one here for
Sequoyah?

CHAI RVAN WALLI S:  Yeabh.

MR SCOTT: Well, the staff views that as
not an itemof particular concern, that particul ar one
that you just did.

CHAI RVAN WALLI'S: Do you feel confident
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t hat you can reviewthis application and nake a proper
deci si on?

MR SCOIT: Yes.

CHAI RVAN WALLIS: W thout presenting
anything to us?

MR SCOIT: Yes.

CHAI RVAN WALLI S:  Okay. Shall we nove on
t hen?

MR. SCOTT: | guess |I'd have to take
slight issue with your wording. W are presenting it
to you, but again, the constraints of this type of
presentation is there are a |arge nunber of
appl i cati ons.

CHAI RVAN WALLIS: | know. |I'mjust
wonderi ng how we add value to this whol e process. |If
you're going to say we have sone concerns about this
3D cal culations and so on and we'd like to bring it to
you guys for advice. Are you going to do that or are
you just going to go ahead?

MR. SCOIT: W're going to show you one
t hat we do have concerns with here in a mnute.

CHAI RVAN WALLIS: So that's where we can
help you. |If there's sonmething you are concerned
about and we can be of use.

MR. SCOTT: Gkay. Fair enough. Thank
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you.

CHAI RVAN WALLIS: W don't particularly
like to raise concerns that you don't have. W don't
particularly like to do that.

MS. REYES: The next one is Robinson.

Robi nson (unintelligible) strainer, and this |license
anmendnent is requesting to replace the phrase "trash
racks and screens"” in the tech specs with the term
"strainers."

CHAI RVAN WALLI'S:  1'm going to need about
an hour's discussion on this.

(Laughter.)

MR SCOTT: Well, this one is not trivial
if you think about it. Go ahead, Ruth.

MS. REYES: And the staff review for this
license (unintelligible) to insure that replacenent
strainers are functionally equivalent to existing
trash racks and screens.

O her plants that have applied or planto
apply, the replacenent of the phrase "trash racks and
screens" are Cconee, which has al ready been approved,
Wl f Creek, Calloway, and Comanche Peak.

MR. SCOTT: To expand on that one a little
bit, trash racks, the existing trash racks have a

definite role in protecting the existing strainers.
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| f the trash racks are going to di sappear and they're
not going to be providing that role for the new, very
different strainers that are going to replace the
screens, then we're expecting the licensees to show
that the strainers are able to handle the various
issues related to the absence of the transracks, such
as materials inpinging on the strainers that would
have been bl ocked by the trash racks had they been
t here.

CHAI RVMAN WALLI'S:  Now, the word "screen”
has bene used in all of this as far as | can renenber
for the last year or two while we've been witing all
of these letters and we've had all of these neetings.
Suddenly they're being called strainers. That's the
bi g change.

MR. SCOTT: There seens to be use of both
words in discussing both the new and the old
configurations, and if all it says was we're changi ng
our screen to a strainer, that would largely be
semantics, but there's nore to it than that.

First of all, you do have the presence and
t he exi sting configuration of trash racks, which won't
be around for sone of the new configurations, and of
course, the screen, the way we kind of thought of it

was the screen is the mesh sort of, well, screen --
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PARTI Cl PANT: Perforated pl ate.

MR SCOTT: Well, the strainer is the
perforated plate. So but is that defined in Webster's
sonewhere? |'mnot so sure.

CHAl RVAN WALLIS: | think strainer is an
attenpt to nmake this nore culinary.

(Laughter.)

MR SCOIT: Well, | don't have a better
expl anat i on.

MEMBER BONACA:  You nay have addressed it
al ready, but it is confusing to ne. | nmean we have
seen over a day and a half of presentations, plus,
that a |l ot of these issues are not closed yet. | nean
there are still elenents to be brought in, chemstry
effects, other effects.

And now you're presenting us changes to

t hese plans and nmeki ng the tech specs or whatever to

reflect already sone changes for GSI 181. | would
expect that they may still have to nake additiona
changes.

MR. SCOTT: Absolutely correct.

MEMBER BONACA: So this is just interim
changes for the tech specs to address things they have
done or want to do, not necessarily closure on GSI- 181

on their part, right?
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MR. SCOIT: That is absolutely correct.
As we have said in past briefings to the conmmittee,
the staff believes that, of course, GSI-191 is a very
conpl ex i ssue. As you have heard, we are not near the
finishline of this issue. However, if the choice is
to wait until we get to the finish line and then
enlarge the strainers or enlarge the strainers and
reduce the risk and then get to the finish line, we've
chosen the latter.

And so everybody going into this knows
that the | arger strainers may not be the conplete end
state. As you all were tal king about, there nay be
changes in the pH additive. There will |ikely be
addi tional plant nodifications to renove problenmatic
materials. There's a long way to go here, but we
believe that, again, the right answer is to increase
the strainer size, and these anendnents that you see
here are likely -- you know, if we're going to approve
them it's because we believe that they are the right
thing to do regardl ess of how this issue turns out.

MEMBER BONACA: So, | nean, this is
because they are a regul atory requirenent that says if
you want to inplenent this change, though it nay not
be the final one, okay, you have to submt an

anmendnent request and do that now Ckay?
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MR. SCOIT: Right.

MEMBER BONACA: That's the reason why it's
happening. Al right.

MR. SCOTT: Right. This is per 10 CFR
5059, and they want to make a change to the plant.
they have to review it for t hese various
consi derations, and the ones you se here have conme up
wi th, you know, -- the gate has sent themto they need
to ask the NRC for approval to make the particul ar
change they have in mnd

MR. WHI TNEY: This is Leon Witney, NRR

However you define strainer or screen, if
you're installing what you believe is a strainer in
pl ace of trash racks and a screen, | don't think you
| egally can cone out of your outage havi ng done that
wi t hout getting this change.

MEMBER MAYNARD: Right. That's what to ne
sonme of these nay seem sonewhat | won't say trivial
but they're nore than that. |If it's part of your
Iicense you have to have that change before you can
actually inplenent. Sone of the nodifications, as
long as it's i nprovenent in the overall safety, can be
i npl enented, but if there's other things that are part
of the license involved i it, that |icense anmendnent

has to be submitted and approved before you can do it.
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MR. VWH TNEY: To the extent that the sum

total of all the concerns about water managenent cone
out positive, you'd want to go ahead regardl ess of
whet her you have the old screen or the new one.

MEMBER BONACA: | understand that. In
some cases like this one here, you know, the guy has
replaced the strainers. So | understand. He has to
subnmit an amendnment, thought it may not be the final
solution, but still.

In other cases, it seens to ne they could
have waited to propose the change until they had the
full sol ution, but they chose to, | guess,
implenment -- | was |looking at the m nutes on LAR

MR. SCOTT: Well, renenber if you | ook at
this one, for exanple, | don't know when Robinson is
putting in their new strainer, but let's assune
they're putting it in in spring '07. Then as Leon
sai d, they need this change in place before they start
up after that outage.

Al so, please recall that starting this
fall, we're going to see a significant nunber of

installations of new strainers. The bul k of the new

strainers are going to happenin fall '06, spring ' 07,
and fall "07. So there are going to be a |ot of these
that are going to need to cone in well in advance of
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t he Decenber 31st, '07 deadline for resolution of the
generic letter.

CHAI RMVAN WALLIS: They're all going to
come in and say, "Please change the word 'screen' to
‘strainer'"?

MR. SCOTT: | don't believe we're going to
get any like that. W don't have any. Again, if
sonmebody just cane in and said "screen to strainer,"
then | would likely -- ny inclination would be to say
that that was semantics unless they described what
"screen" neant.

CHAI RMAN WALLIS: It says "trash racks and
screens. "

MR. SCOTT: If it says "trash racks," then
you have a conponent that's no |onger there.

CHAI RVAN WALLI S:  Ckay.

MS. REYES: The next one is Comanche Peak.
This LAR proposes to | ower the value of the | ow | evel
set point in the RWT, and it also revised
(unintelligible) requirements to allow use of
alternative contai nment spray bul kers (phonetic).

The staff is currently di scussi ng scope of
this LARwith the |icensee.

MR SCOIT: And this is one that we do

have sone questions about because it seeks to allow
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use of alternate cont ai nnent spray buffers
unspecified, to be decided in the future, and so as
Ruth said, we're currently discussing this one with
the |icensee.

MS. REYES: The next one --

CHAI RVAN WALLIS: Well, it can't go much
further usually on the low, |ow | evel set point per
RWST, which is pretty close to the point where they
suck in air and stuff. Usually there's not nuch
flexibility with the low, low | evel, is there?

DR LU That's right, and that's one of
the i ssues we are looking into as a part of the review
related to the war taxing.

M5. REYES: The next one is the
Cat awba/ Mcguire. They want to inplenent an additi onal
manual operator action that would all ow operators to
manual |y start one air return fin. Wth this they
preclude the use of containnment spraying for nany
smal | break LOCAs.

MR. CARUSG Could you explain that?

M5. REYES: GCkay. Well, if they start the
air fins before they normally do, you are | owering the
t enperature and pressure.

CHAI RVAN WALLI S:  \What does the air return

fan connect to?
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VMR HAFERA: Excuse ne. It's Tom Haf era

fromstaff.

This is an i ce condenser contai nnent. So
starting the air return fan will drive nore flow
t hrough the ice condenser and, therefore, you reduce
cont ai nment tenperature and pressure.

MR LOBEL: This is Richard Lobel.

What Tomsaid, it increases the anmount of
ice nmelt.

CHAI RMVAN WALLIS: Right. That's right,
but it wouldn't apply to anot her kind of plant at all,
would it?

MR. LOBEL: No. Well, no other plant has
these fans. There aren't the fan coolers. These are
special fans in an ice condenser.

CHAI RVAN WALLI S:  Thank you.

MR. VWHI TNEY: Leon Wi tney, NRR

|"d like to give you a survey or summary
for your information on extension requests under 4 GSI
191. Ceneric Letter 2004-02 corrective actions are
due by 12/31/07.

SECY- 06- 0078 provided new extension
criteria. One, the licensee nust have a plan for
resolution of outstanding technical issues wth

margins. It must have mtigative neasures, and
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provi de tenporary inprovenent to sunp or contai nnment
materi al s.

And ei ght requests have been approved out
to spring --

CHAI RMAN WALLIS: On the mitigated
nmeasures, mtigated neasures sounds like a sort of
catch all thing. 1Is this --

MR WHI TNEY: | can di scuss what one --

CHAI RVAN WALLI'S:  -- some criterion about
what they have to achieve to be acceptable or
somet hi ng?

MR.  SCOIT: Leon, these would be
consistent with the bulletin, right?

MR WH TNEY: Well, the bulletin and ot her
things. One of the rationales the |licensee gives is
t hat we have done the bulletin mtigated nmeasures, for
exanpl e, but they give nmany ot hers.

CHAI RVAN WALLI'S: But then they have to
achieve sonmething with those nmneasures which is
accept abl e.

MR. VWH TNEY: Yes, and | happen to have a
listing of representative ones for you, which Il
gi ve you.

CHAI RMAN WALLI'S:  How do you decide if

t hey' re enough? That's ny question.
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MR VH TNEY: This is a qualitative

review. It is not a quantitative review. W thought
of having strict quantitative reviews and found it to
be much too cunbersone and we thought we could do an
adequate job on a qualitative basis.

CHAI RMAN WALLIS: Well, there isn't
somet hi ng whi ch says at the risk of failure long term
qui lting (phonetic) must be reduced to a certain --

MR. WHITNEY: It's not risk based or risk
i nf or med.

MR. SCOIT: Let nme speak a little bit to
managenment's views on this. The requests that have
come in to date are asking for basically extending
their full conpletion of generic letter actions out a
matter of two to three nonths, out into the spring '08
outages. In essentially all of the cases, and Leon
will tal k about this sonme nore, but in essentially al
of the cases these plants are telling us, "W're
installing our strainers nowin fall '06." These are
nostly fall '06 outages plants. "W're going to have
our new strainers inin fall '06, but there's sone
ot her issue out there,"” which Leon will talk about,
"that we won't be able to get to in fall '06. So we
are 90 percent of the way there.”

The staff's viewon it is that having the
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strainer installedin'06 and waiting until spring'08
to get tothe finishline is better than saying no to
t hese request s and havi ng sonebody wait until Decenber
'07 and then shut down and do the whol e thing.

CHAI RVAN WALLIS: Al right. So it really
is just tied in with a particular outage schedul e at
the plant is what is driving this.

MR. SCOIT: Certainly that's true, and
what's also driving it is the staff's viewthat we
need to encourage the utilities, even though who have
fall '067 outages to get these strainer installations
done.

CHAI RVAN WALLIS: In order to be fair to
t he peopl e who are actually doing it on time, too, so
that they can't say, "Well, how did those guys get
away wWith waiting and we weren't all owed to?"

MR. SCOTT: Well, they actually are
wai ting | onger because they're not installing their
strainers until spring '07 or fall 'O07.

CHAI RVAN WALLI'S: In that sense they're
behind. Well, as long as they put these things in in
fall 2006, you feel confortable allowing themto
del ay?

MR SCOTT: Well, there's nore than that.

| mean, as Leon went over, we're |ooking for other
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features, mtigative nmeasures, et cetera, that provide
us a high confidence that this plant can operate
safely until that spring '08 outage, but --

CHAI RMAN WALLI'S:  Just like confidence
relates to ny saying there's little risk of it not
working. It's the same thing really.

VR. SCOIT: Wthout a rigorous
guantitative risk evaluation that's true.

MEMBER BONACA: Ckay. Installing them

now, it doesn't mean that the conponent isn't
operable. It would be operable, but --
MR. SCOIT: |'mnot sure where you're

going with that. Can you --

MEMBER BONACA: |'mtrying to understand.
You' re saying that they' re asking for approval to nove
to spring 2008.

MR. SCOIT: Right.

MEMBER BONACA: And by installing the new
equi pnent now in 2006 --

MR. WHI TNEY: Sone of the new equi pnent,
t he strainers.

MR. SCOIT: Here's the way it works.

MEMBER BONACA: |'mtrying to understand
how t he equi pnent would work in the interim period.

WIl it work as it was before?
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MR. SCOTT: Yes, let ne speak to that.

When a plant puts in the strainer, let's say they put
their strainers inin fall '06. Then when they start
out fromthe fall '06 outage, they have to be operable
in accordance with their present licensing basis, and
t hen they have to be operable in accordance with their
revised licensing basis to neet the generic letter at
what ever the agreed date is that we provided them
which will be February, March '06

MEMBER BONACA: They may install it, but
not connect it yet.

MR. SCOTT: No, no, no. They're
installed. They're connected. | mean, there's no way
toinstall these things without renoving the ol d ones.
Okay? So the new strainers are installed, and nost of
t he pl ants have a nonmechani stic | i censi ng basi s which
is that their strainer should survive 50 percent
bl ockage. Okay?

And | think you can inmagine that's not
going to be difficult to show for these huge
strainers. So they're going to show that they're in
conpliance with their existing licensing basis until
ei ther Decenber 31st, '07, when they need to show
they're in conpliance with using a nmechanistic basis

per Ceneric Letter 2004-02, or until early spring '08
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if we've agreed to that for these few plants that have
ext ensi on requests.

CHAI RMAN WALLI'S: This 50 percent bl ockage
thing is going to be expunged once and for all.

MR SCOIT: That's correct.

CHAI RMAN WALLIS: It will disappear from
t he record.

MR. SCOIT: That's correct because they
will be replaced by a nechanistic basis, yes.

MR. CARUSO. So these plants don't have
any draw ngs of their sunp screens in their |icensing
basi s.

MR. SCOTT: |If they do, then they wll
clearly have to turn in an anmendnent request. W
haven't seen one |like that.

MR VWH TNEY: Just to correct the
record --

MR- CARUSO That's the functional
definition that it has to work at 50 percent bl ockage.

MR. SCOTT: And even that's not always in
their licensing docunents, but yes.

MR.  VH TNEY: Sone of these approved
extensions are into April and one, to ny recol |l ection,
is May to correct the record.

Ckay. Licensee reasons for requests,
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design, testing and fabrication tinme. Many tines
they'Il be talking about their throttle valves and
rel ated orifices.

Techni cal issues not resolvable by the
2006 outage, again, this mght be related to a
conmponent and they need to study design, et cetera.

Conmpl exities approach. A nunber of
licensees were thinking about going with active
strainers, which require redundancy and power and
control boards and stuff, and they wanted tinme to work
on a conpl ex approach like an active strainer, and by
the way, to our know edge all |icensees have deci ded
not to go with active strainers at this tine.

Expense of installing insulation tw ce.
One licensee was going to replace their steam
generators in spring '08. So if in the fall they had
removed of fending insulation, they would have had to
put in expensive, engineered, custom insulation and
then rip it out again for the new generator.

The circulation punp start signal change
turned out to be quite conplex in one case.

Now, to answer your question about what
we're basing the approvals on, exanples. Larger
strainers plus interceptors, that's typical. They may

not be the full, conplete, final size, but they're
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significantly | arger, an order of magnitude usually at
| east .

Renoval of problematic naterials or
chem cals from contai nnent can be a rationale for
approval .

Favorabl e plant characteristics, mnor
things |like curbs around the -- and sl opes preventing
debris fromgetting to the strainers or sonething el se
about their design, their flow paths, et cetera, that
may be very favorable.

The bull etin conpensatory neasures which
t hey' ve already placed in their plan.

Existing LOCA analytical margins. W
don't take credit for containment over pressure, for
exanple, and yet we know it's going to be there, et
cetera. Those kinds of argunents.

And reduction in LOCA frequency from NRC
approved |leak before a break would be another
rationale for saying there's a |ow probability of an
event in the interimtine period.

And i f you have any questions, |'d be gl ad
to answer.

CHAl RMVANWALLIS: Relatively few |licensees
are doing this.

MR. WHI TNEY: | have three or four on ny
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desk that are beyond t he ei ght that have been approved
to be studied and adj udi cat ed.

MR SCOTT: it is conceivable that,
dependi ng on how i ssues such as chem cal effects play
out, we could see significantly nore of these sorts of
t hi ngs.

VB. REYES: A sumary for this
presentation. NRC has received nine (unintelligible)
requests related to the General Letter 2004-02.
Addi tional submittals expected for plants that change
buffers and ei ght extension requests to spring 2008
approval .

MR. SCOIT: if you all have no questions,
we'll go straight to Mark Padovan's presentation

CHAI RVAN WALLI'S: W don't have questi ons,
but 1 think we should thank the presenters.

MR. SCOIT: Thank you.

MR. PADOVAN. Good afternoon. M/ nane is
Mark Padovan. |'mthe NRR project nanager for
Pal i sades. Also |I've asked people fromour tech staff
who are preparing safety eval uati ons on Pal i sades, the
i cense anendnment request nove TSP to be here.
They're in the audience as well, and I'I| ask themfor
hel p to answer some questions that | can't.

The pur pose of the presentationistotell
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you about NMC s anendnent request to renpve trisodi um
phosphate fromthe contai nment at Palisades, and t hen
to give you a status of where we are on revi ew of that
LER.

As | understand it, there's six plants
that have TSP in contai nment, along with cal ci um
silicate. Palisades is the lead plant to renove this
fromcontainment, and as far as | know, there are no
ot her applications in at this tine.

| understand Fort Cal houn i s cl ose by, but
not in house as of yet.

I n response to I nfornation Noti ce 2005-26
and Suppl enent 1, NMCsubmitted this |icense amendnent
request to revise the technical specifications to
renove TSP fromthe contai nment at Palisades, and this
woul d be for one operating cycle.

CHAI RVAN WALLI'S:  Are you going to put it
back again after one operating cycle?

MR. PADOVAN: No, they're having a
different programto use an alternate buffer at that
time. Renoval of the TSP would be until the next
refueling outage in the fall of 2007.

Their application also included interim
conpensat ory neasur es usi ng sodi umhydr oxi de i nj ecti on

for their post LOCA sunp pH control. In our review
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we' ve sent out a number of RAIs. W' ve collected the
RAI's fromvarious staff branches, put themin to one,
sent themout, got a reply, but based on that replay
we' ve got further RAI conmunications ongoing at this
time.

Key review considerations that we're
| ooki ng at are dose anal ysi s, contai nment performance,
and chenical effects. The dose anal ysis eval uates
both the on site dose consequences and off site, with
the on site being the dose of the control room
operators.

Sunp screen blockage and pH control,
hydrogen generations are itens under the contai nment
performance consideration, and regarding chem cal
effects, we're looking at things such as corrosion,
formati on of cal ci umphosphate. 1'Il address each of
these in the follow ng slides here.

Under dose analysis, the Accident Dose
Branch anal yzed of f site dose consequences and dose to
t he control roompersonnel w thout TSB bei ng avail abl e
in contai nment during the LOCA

MEMBER KRESS: Now, when they do this nine
basis calculation of trisodium phosphate, they're
assum ng t he i odi ne in cont ai nnent is

(unintelligible)?
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MR. PADOVAN: I will ask M chelle, but

it's both elenental and the other.

M5. HART: Right. This is Mchelle Hart
fromthe NRR staff.

They are currently under the old TID
source term and so they have kept that speciation.
So it's nostly el enental and organic.

MEMBER KRESS: El enental .

MS. HART: Yeah.

MR. PADOVAN. And in the analysis that
both utility and our staff is doing, it's very, very
conservative. It assunmes that iodine in the
contai nment sunp instantaneously reevolves into
cont ai nment, and t hat the cont ai nnent sprays woul d not
remove any i odine.

CHAI RMAN WALLIS: So if they replace this
trisodi um phosphate with sodi um hydroxi de, doesn't
that control the pHjust as well? Doesn't it have the
sane effect on the iodine or not?

M5. HART: This is Mchelle Hart again.
They did not want to take credit for sodi um hydroxi de
repl acenent for purposes of pH control for dose
anal ysis for the radiation reduction.

CHAI RVAN WALLI'S: They still want to use

it for sonething el se?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

205
M5. HART: Right, and it's not being

injected right away. |It's not being injected until
later in the event.

MEMBER KRESS: The trisodi um phosphate
enhances the spray renove of iodine. | don't think
t he sodi um hydroxide will do that. So you |ose that
aspect of it.

M5. HART: Right.

MEMBER KRESS: But it still would renpve
sonme iodine. Indeed, we put sonme water.

MR. PADOVAN. This very conservative
anal ysis done by staff and the utility showed that if
you renove the TSP fromcont ai nnent, the NRC coul d not
nmeet control roomhabitability criteria. Thus, they
are i npl enenti ng t he conpensat ory neasur es whi ch woul d
be the i ntroduction or use of potassi umi odi de control
with control roomoperators and use of sel f-contained
br eat hi ng apparatus as wel .

Now, based on that, we have determ ned
that the utility's estinates of off site and control
room doses do neet our criteria with control room
operat or use of potassium i odine.

Regar di ng cont ai nnment perfornmance revi ew
consi derations, we're assessi ng the i npact of renoving

TSP on sunp screen bl ockage, pH control and hydrogen
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generations during these DBAs. |'ll discuss that in
each of the follow ng slides here.

Regarding sunmp screen bl ockage, as
previously nentioned, you're aware that t he
I nformation Notice 2005-26 and Supplenent 1 that
formati on of the calcium phosphate precipitate is
created on the sunp. It could create enough bl ockage
to becone --

CHAI RMVAN WALLIS: Excuse ne. They're
doing this because this is a Cal Sil plant?

MR. PADOVAN.  Correct.

CHAl RMAN WALLIS: It's not just the
concrete debris and stuff --

MR. PADOVAN.  Correct.

CHAI RMVAN WALLIS: -- that provides the
cal ci um

MR. PADOVAN:. TSP-cal ci um --

CHAI RVMAN WALLIS: It is the Cal Sil which
is the problem

MR. PADOVAN: Ri ght.

CHAI RVMAN WALLI'S: Ri ght.

MR. PADOVAN. And they found that this
phosphat e precipitationis a failure nechanismfor the
energency core cooling system and contai nment spray

during sone LOCAs. Thus, if they reduce the potenti al
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for the punp screen blockage due to this calcium
phosphat e, then you could reduce the risk of ECCS and
cont ai nment spray failure during recircul ation.

Regarding pH control and hydrogen
generation, they have an existing Tech Spec 355 which
gives the LCLs for pHcontrol of the sunp water. What
it says is that there are these screened TSP baskets
i n contai nnent and you have to have between 8, 300 and
11, 000 pounds of trisodi um phosphate. |If you don't,
then you have 72 hours to correct that situation.

They' re proposing del eting that tech spec
basis on an interimbasis, but as an alternate -- on
a tenporary basis.

CHAI RVAN WALLI'S: What material is being
attacked to produce this hydrogen?

MR. PADOVAN. Staff?

PARTI Cl PANT:  Probably al um num woul d be
one of the major contributors to hydrogen generation,
but al so gal vani zed surfaces.

CHAI RMAN WALLI S: That actually produces
hydrogen al so when you go to the high pH, isn't it?

PARTI Cl PANT: W saw in the ICET tests
with the IR pH, we did see hydrogen levels that were
det ect abl e.

MR. PADOVAN. Now, they are proposing to
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delete this tech spec on an interimbasis until the
next outage in the fall of 2005 (sic). At that tinme
they're going to institute an alternate buffer
program

Al so, NMC concl uded t hat renoving this TSP
from contai nnent woul d have a negligible inmpact with
respect to design basis hydrogen challenges the
contai nnment integrity, and we are presently revi ewi ng
that pH control and hydrogen generation issues and
still ongoi ng.

Regar di ng chem cal effects, we have, as |
nmentioned earlier, sone RAIs out to them right now
regardi ng the NaOH spray pH and al um numin
cont ai nment .

Renovi ng t he TSP and del ayed i ntroducti on
of the sodium hydroxide has potential advantages.
There is no i nmedi ate formati on of cal ci um phosphat e.
Formation of precipitates will occur when punp NPSH
margins are higher, and that the spray containing
sodi um hydroxide will be at a | owered tenperature,

t hus reduci ng al um num corrosi on rates.

In summary, our evaluation is nearly
conplete, but again, we're waiting for these RAl
responses. W have sone prelimnary conclusions about

removi ng TSP fromthe Pal i sades contai nnent, and t hey
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are that the estimates of the off site control room
doses are will they nmeet our criteria if the control
room operators use potassium i odi de.

Ri sk of a sunp bl ockage fol |l owi ng a desi gn
basi s accident in contai nment i s decreased. Fornmation
of precipitates will occur when punp NPSH margi ns are
hi gher, and spray containing NaOH will be at a | ower
tenperature, thus reducing the alum num corrosion
rate.

CHAI RVAN WALLIS:  Well, isn't NaOH nore
effective at corroding alumnum than the TSP? TPS
doesn't particularly corrode alum num does it?

PARTI Cl PANT: That's correct. There wll
be hi gher al um numcorrosion rates, but if you go back
to what we learned from the ICET with the cal cium
silicate insulation and TSP, we saw inmediate
precipitate formation within 20 m nutes of when they
were conbined. So expectation is in this case the
sodi um hydroxi de would not be sprayed until either
wi t hin seven days or within 20 hours of a | oss of fuel
integrity.

CHAI RMAN WALLI'S: There are two bad
things. One is calciumsilicate. The other one is
t hi s al um num oxi hydroxide. So there's sone trading

of f one against -- one is phosphates. The other one
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is this alum num oxi hydroxide. Trading off one
agai nst the other in a way.

PARTI CIl PANT: Yes. [In a way you're
trading off precipitates, but the advantage is you're
getting a nmuch nore del ayed introduction.

MR. ARCHI TZEL: This is Ral ph Architze
fromthe staff.

A conment on the hydrogen. It's really
t he whol e hydrogen reconbi ner issue, and it's a non-
i ssue because it does come in for seven says. The
original application was just tal king about addition
of seven days for EQ and | forget what the other
issue was. It was general corrosion of the material.
So the hydrogen is a non-issue for this amendnent.

MEMBER KRESS: The control room is it
normal Iy stocked Al or will that be sonething new?

MR. PADOVAN. | believe it's sonething new
for that plant.

M chell e, do you know?

M5. HART: |I'mnot sure. | thought that
they had said it was currently a programthat they
al ready had.

MR PADOVAN: Well, then | would defer to
you on that one.

MS. HART: But we woul d have to check on
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that to nake absol utely sure.

MEMBER KRESS: Does that al so include
donni ng gas nasks, SCBA?

MR. PADOVAN. The sel f-contai ned breathing
appar at us?

MEMBER KRESS: Yes.

MR. PADOVAN. Are you famliar with that?

M5. HART: The only credit they took in
their dose analysis was for the Kl

MEMBER KRESS: Kl ?

M5. HART: Yes.

PARTI Cl PANT: One ot her consideration.

One of the things we observed in both the I CET tests

and testing at ANL. Calciumsilicate itself will have
an effect on pH It will raise the pH sine there are
sodium silicates that will dissolve into the water

In this case the licensee took no credit for that
during their dose consi derations.

MR. PADOVAN. Any ot her questions?

MEMBER KRESS: Does that control room dose
i ncl ude ot her things besides iodine?

MS. HART: Yes, it does. It also includes
the SHI NE (phonetic) doses, is included in there, as
wel | as the nobl e gas dose.

MEMBER KRESS: Nobl e gases and cesiunf?
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M5. HART: Right, right. Because they're
in the TID 14-844 source term they have both the
whol e body and thyroid dose reported to neet CGDC 19.

CHAI RVAN WALLI'S: Well, these prelimnary
concl usions seemto point to the conclusion that you
don't have here, which is that it would be a good idea
to renove this.

MR. PADOVAN. We're still formulating that
opinion. W've got nore information to gather.
don't think we've reached that point just yet.

M5. HART: One of the things to note is
that this particular plant had a lot of margin to the
dose analysis limt in the control room So sone
other plants may not be able to counteract the
i ncreased of dose in the control room by using Kl

MR ARCHI TZEL: Yes, Architzel. 1'd like
to make a conment on that good to do thing or not to
do t hing.

| guess that was one of the RAIs we did
ask. It wasn't crystal clear that this was a risk
positive thing to do. So we did ask questions, and
that's one of the reasons we' ve got a doubl e situation
with adding the buffer. So there is a 20 hour tine
frame to add the buffer, which rmakes it nore easy to

make that conclusion it's the right thing to do.
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CHAl RMAN WALLIS: So what it does is it

reduces the risk of failure of long termcooling, but
it increases the consequences of the curve; is that
right? You' ve now got nore dose consequence?

M5. HART: If the design basis accident
woul d occur, yes.

CHAI RVAN WALLI'S:  You can't eval uate just
on the basis of frequency of the event. You've got to
al so | ook at what you' ve done to the consequences.

M5. HART: Right, vyes.

MR. PADOVAN. Anyt hi ng el se?

CHAI RVAN WALLI S:  Ckay.

MR. PADOVAN. Thank you.

CHAI RVAN WALLI S:  Thank you.

M ke, do you want to nmake a concl udi ng
st at ement ?

MR SCOIT: Well, | did want to nmention
one thing, and I'Il probably get in trouble with Bob
Dennig for this, but we tal ked about wat er managemnent.
| don't knowto what extent you all are aware of this,
but the staff is working with NEl and the industry to
encourage water managenent initiatives, and | would
suggest that that mght be sonmething the commttee
m ght want to weigh in when it's a little further

al ong.
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W're actually talkingtotwo utilitiesto
potentially be pilot plants for pursuing water
managemnment initiatives. So it's pretty early in the
process, but | think there m ght well be a stage where
you all mght want to get invol ved.

And | say Bob Denni g because he's the | ead
for that with the staff.

CHAI RVAN WALLI S:  What you nean by water
managenent, | think, is if you have water, you want to
conserve it to cool the core if you possibly can

rather than using it to do other things which m ght

not be necessary. |s that water nmanagenment nostly?
MR SCOIT: 1'd state it slightly
differently. It is taking actions to nanagenent the

inventory of water you have in the RWST.

CHAI RVAN WALLI S:  The cl ean water that you
have.

MR. SCOTT: Right. To mnimze the anount
of tinmes you demand fromthe sunp.

CHAI RVAN WALLI'S: Right, but in principle
if you could you' d like to conserve it to cool the
core.

MR. SCOIT: Right. So you're talKking
about changes might be to contai nment spray.

CHAl RMAN WALLI'S:  You do need water to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

215

cool the core.

MR. SCOIT: Right.

CHAI RVAN WALLIS: There's a m ni mum
requi renent there.

MR. SCOIT: R ght. So that's sonething
you all mght want to think about.

CHAI RVAN WALLI'S:  Well, nost of this we
probably don't have nuch to say. W' re being inforned
about this. It's interesting. A lot of it is in
regul atory space. W don't go too nuch into
regul atory space.

MR. SCOTT: Right. There are sone
techni cal issues here related to water nanagenent and
sone ot her odds and ends.

The pH buffer, of course, is a big
consideration. As you saw, the staff is |ooking at
that for a couple of these, and we may see nore |ike
it or simlar to it.

CHAI RVAN WALLI'S:  So when do we neet with
you agai n and what are we going to hear? Wen is the
next step where sonething substantial has happened
that we ought to hear about it?

MR. SCOIT: Tom step up here and rem nd
me what the schedul e said.

MR. HAFERA: Well, Ralph and | just tal ked
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about that yesterday. W were originally proposing an
update for you in Novenber on our audit activities.
However, from what | understand, you as a committee
are very busy with sone other higher priority itens.

CHAI RVAN WALLI S:  Sone of your coll eagues
have started to snow us with sone other requests.

MR. HAFERA: And we're graciously willing
to postpone --

(Laughter.)

MR. HAFERA: -- to defer to our coll eagues
and give themthe nore val uable tine.

CHAI RVAN WALLIS: Is that the way it
wor ked or did you sonmehow get in | eague with then?

(Laughter.)

MR. HAFERA: No. To be perfectly honest,
| was asked. We were requested. The ACRS has sone
ot her very high priority items and --

CHAI RVAN WALLIS: Well, we were told by
t he Commi ssion to make this sunp bl ockage question a
maj or priority. They don't usually tell us to
prioritize sonething, and they did ask wus to
prioritize this one. So | think if you had sonething
substantial to bring to us, we woul d make space for
it.

MR. SCOIT: Well, let ne tell you where
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we're going to be if the subject is the audits. W
are right in the process of doing Audit No. 2. W did
an audit of Watts Bar that we're just about ready to
finalize the report on, and we are in the mddle of
audi ting San Onofre.

CHAI RMVAN WALLI'S: Watts Bar is interesting
because | think they are taking credit for settling
out of sone of the debris before it gets to the
strai ner.

MR. SCOIT: No, no. Witts Bar is pretty
much - -

CHAI RMVAN WALLI S:  That's what they told us
or maybe you told us the last tinme you presented to
us.

MR. SCOIT: Well, one thing about Watts
Bar is they don't have nuch debris.

PARTI Cl PANT: They don't have any fi ber.

DR LU It's an RM plant, and they
assume 100 percent of transport role of the RA coating
debris. So they took the credit fromthe CS-3D CFD
cal culation for the RM.

CHAI RVAN WALLI S: Take credit?

DR LU  Yes, they did. They did take
credit, but not too nuch, but ten percent or 15

percent. | cannot renmenber the exact nunber. So we
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are pretty nmuch done with Watts Bar. That's what M ke
says.

CHAI RVAN WALLIS: Watts Bar is actually
assum ng a |l arge anmount of paint comes | oose.

DR LU That's right. The entire
cont ai nnent .

CHAI RVMAN WALLI'S: Ri ght.

MR. SCOIT: But even so, they are a | ow
susceptibility plant.

So we're finishing that one up. W're in
the mddle of San Onofre. W're planning to visit
Prairie Island in the fall. So were we to cone back
to you in the Novenber-Decenber tine frame, we'd have
sone informati on on those three audits. A lot of it
woul d still be prelimnary. You mght actually
benefit nore. W mght actually benefit nore from an
interaction in -- let's see. You all don't usually
neet in January, if | recall correctly -- maybe in the
February tine frame on that?

CHAI RMAN WALLI S:  Li ke that, sure. Ckay.

MEMBER KRESS:. Thank you.

CHAI RVAN WALLI'S:  Anything el se we need to
do today?

MEMBER MAYNARD: |'ve just got a couple of

comment s.
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CHAI RMAN WALLI S:  Yes, pl ease.

MEMBER MAYNARD: First of all, | found the
presentations all very informational and | really
appreciate it. | think everybody did a good job.

One thing that | didn't see that | think
per haps needs to be address in some of this testing,
and that's tenperature effect on sonme of the debris.
| s there a poi nt sonepl ace bel ow boi |l i ng but above 100
degrees where sone of these tests were being done
wher e sone of the debris nmay have a significant change
inits characteristic?

And what |'mthinking of is naybe a paint
chip or sonmething like that. |s there some point
where it significantly softens or whatever?

| doubt that there is, but | just didn't
see any explanation that saidit doesn't significantly
change characteristics.

MEMBER KRESS: It |ooked |ike that would
be an easy thing to | ook at.

MEMBER MAYNARD:  Yes.

MEMBER KRESS: You wouldn't have to do a
bl ockage. You could just | ook at what happens to the
pai nt chips after they got hot.

CHAI RVAN WALLI'S: but you might want to

al so see if there's any effect on the strainer.
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MEMBER KRESS: Yes, if there was any

effect on it.

CHAI RVAN WALLI S:  Suppose the paint chip
does get softer. Does it make any difference?

MEMBER KRESS:. Then you run a bl ockage
test.

MR. HAFERA: Excuse ne. Tom Hafera again
fromstaff.

If you recall when we presented sone
research that was done, Irv Geiger is not in the room
right now, but we did do sone testing on paint chips
wi th Carderock, and they did heat the chips up to 140
degrees at that tinme.

CHAI RVAN WALLIS: They were all pretty
stiff.

MR, HAFERA: Yes, yes.

CHAI RVAN WALLI'S: They didn't soften.

MR. HAFERA: Yes. |If you recall, they
said that they created curled chips, right? And they
heated themup, and as they heated, they softened and
flattened out and sank. So there was a tendency for
the curled chips to actually flatten and sink at
around 140 degrees.

MEMBER MAYNARD: And | just think that

from what | heard that either the staff or the
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| i censee, sonebody needs to address it. It sounds
i ke you nmay have the information for that, but it
still --

CHAI RVAN WALLIS: Well, a flat chipif it
| anded across sone poles on a string, it would be nore
effective at blocking it than a curling chip.

MR. HAFERA: Yes, but again, what they
found was then they sink and sit on the floor and
don't transport.

MEMBER MAYNARD: One ot her general comrent
| have. It looked like in ny opinion NRC may be
forcing nore conservatism than necessary on the
transport, trying to get everything out. It |ooks
like all of these test facilities had to do a |ot of
work to get the debris suspended into the screen, and
my concern is that we nay end up with overly
conservative, nuch larger screens than what's really
needed and wmy have sone other consequences,
addi ti onal dose in contai nment doing work. It's going
to be harder to do work.

There's a nunber of other things that
could factor into this if we mnmake these screens
significantly |arger than what they need to be. So
just kind of as a general comment there.

But |I did enjoy the presentations. It
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| ooks like a | ot of good work is going on.

MR. SCOIT: If | can interject one thing
on that, one point to consider is that the chem cal
effects which are as yet unresolved may drive them
larger. We may be glad at the end of the day we had
that extra space. It's not predictable at this point.

MEMBER MAYNARD: | understand.

CHAl RVAN WALLIS:  Well, what we nm ssed
today and yesterday was the utility's point of view,
and we heard from the people who are selling
strainers, and they seem to be interested in
understanding what's happening. The utility is
interested in what's good for the plant. That gets a
bit to your topic here, and what's optinum for the
pl ant may be sonmewhat different than what the vendor
of the strainer thinks is appropriate.

| s there any prospect of hearing fromthe
utilities sone time down the road?

MR. SCOIT: Well, you did hear fromthe
owners group a little bit today. You heard from M,
right?

CHAI RVAN WALLI'S: But you have to hear
sonmething really specific. | think you have to have
sort of a case history of what happened to the

particul ar place, why they chose certain strainers,
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how t hey made t he deci sions and so on. That really is
guite a technical thing.

MR BUTLER Dr. Wallis, | of course
cannot vol unteer soneone, but if there is a strong
interest in hearing a |icensee perspective nmaybe at
the appropriate point in their design plan --

CHAI RVAN WALLI' S: Maybe we shoul d.

MR. BUTLER -- | think we could probably
find or force a volunteer.

(Laughter.)

CHAI RMAN WALLIS: Is there any interest in
the committee in hearing fromlicensees?

MEMBER KRESS: Yes, | think that woul d be
great.

CHAI RVAN WALLI'S: Maybe we shoul d think
about that, Ralph, next tinme, which will perhaps be
next year.

MR. DINGLER. Do you want to |l ook at the
January- February tine frame? That gives us tine.

CHAI RVAN WALLIS: It's mnuch easier to
travel . No thunderstorns.

MR. DINGLER:. No snow on the ground and
stuff like that.

CHAI RVAN WALLI'S: Ckay. Anything el se?

| agree with you. The presentations were
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wel | prepared and presenters were very responsive to
guestions and so on. Wat was, as we said, |acking
was data, but the overall inpression was a good one,
| think.

kay. It's nice to finish on the hour.
|"d like to finish at three o' clock. Are we ready to
do that?

The words are adjourned. | adjourn the
nmeeting. Thank you all very nuch.

(Wher eupon, at 3:00 p.m, the neeting was

adj our ned.)
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