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WALLI S, Chai rnan.
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P-ROGEEDI-NGS
(8:35 a.m)

. 1 NTRODUCTI ON

CHAI RVAN WALLI S: The meeting will now
cone to order. This is a nmeeting of the ACRS
Subcommi ttee on Thermal - Hydraul i ¢ Phenonena. I am
G aham Wal li s, the Chairman.

The ACRS nenber in attendance is Dr.
Thomas Kress. The ACRS consultant in attendance is
Novak Zuber. We expect Professor Schrock to be with
us tonmorrow i ntending to explain why he is not here.

The purpose of this neeting is for the
Subconmittee to continue its review of both the
revised Electric Power Research Institute report,
TR-113594, "Resolution of Generic Letter 96-06
Wat er hammer | ssues” and Si enmens Power Corporation's
S- RELAPS t hermal - hydraul i c code andits applicationto
Appendi x K smal |l break LOCA anal yses.

The Subcommi ttee wi || gat her i nformati on,
anal yze relevant issues and facts, and formnulate
proposed positions and actions, as appropriate, -- |
will add that we will also ask a | ot of questions --
for deliberation by the full Conmttee. M. Paul
Boehnert is the cogni zant ACRS staff engi neer for this

neet i ng.
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4
The rules for participation in today's
neeti ng have been announced as part of the notices of
this neeting previously published in the Federal
Regi ster on Decenber 28, 2000 and January 9, 2001

Portions of both today's and tonorrow s
neeting sessions wll be closed to the public to
di scuss information considered proprietary to the
El ectric Power Research Institute and Sienens Power
Cor poration, respectively.

Atranscript of this neetingis being kept
and the open portions of this transcript will be nade
avail able as stated in the Federal Register notice.
It is requested that speakers first identify
t hensel ves and speak with sufficient clarity and
vol unme so that they can be readily heard.

W have received no witten comments or
requests for tine to make oral statenents fromnenbers
of the public.

Now we are | ooking forward to w ndi ng up
this matter we heard about about a year ago, |
believe. So we hope that that will happen today. So
| will call upon JimTatumof NRC s O fice of Nucl ear
Reactor Regul ation to begin.

MR. TATUM Good norning. Can everyone

see this okay?
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CHAI RMAN WALLIS: It | ooks good.
MR TATUM Okay. Good. Good nor ning.

1. RESOLUTION OF 3. 96-06 WATERHAMVER | SSUES

A.  NRC/ I NDUSTRY RESOLUTI ON APPROACH

(EPRI_STUDY) - SUMVARY

MR. TATUM First of all, are there any
menbers of the public present here today? | just want
to check just so if we talk about proprietary
information, we will know who hears it.

As Dr. wallis nmentioned, we had cone
together alittle over a year ago now to discuss the
wor k t hat had been done by the industry. | basically
wanted to just provide a couple of introductory
conments to kick the neeting off and turn it over to
EPRI and t he wor ki ng group to nake their presentation.

First of all, the Generic Letter 96-06
wat er hammer i ssue endorsed the anal ytical approach
that is discussed i n NUREG TR-5220. W had accept ed
t hat as a boundi ng approach for doi ng t he anal ysis for
wat er hammer and asked that if |icensees want to use a
di fferent approach, that they let us know what that
approach is and give us an opportunity to revi ew and
approve it.

EPRI took the option of going ahead and

establishing the best conservative nethodol ogy,
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recogni zi ng that the NUREG approach tended to be very
conservative and could cost industry quite a ot of
noney for nodifications and whatnot to address the
conservative analysis that would be required.

So EPRI established with the industry --
and from what | wunderstand, there are about 12
utilities involved with this initiative in
est abl i shi ng a nmet hodol ogy, sonmewhat | ess conservati ve
but conservative enough to address the waterhammer
concerns that are discussed in Generic Letter 96-06.

The et hodol ogy was initially presentedto
t he Subcommittee in Novenber of '99, alittle over a
year ago. The Subconm ttee had a nunber of questi ons,
as did the staff. EPR and the working group went
back, di d sonme additional testing, revi ewed addi ti onal
data, reformatted the report to make it alittle nore
user-friendly. And they' re back with us here today to
present the additional information and try to address
t he concerns that were raised previously.

NRC staff has been involved with the
review fromthe begi nning. And we have been in touch
with the industry trying to keep on top of the
direction they are going so that we could provide a
timely review when they nake their submttal. They

recently provided the report for our review on
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Decenber 20t h, and we had an opportunity to | ook at it
in sone detail at this point.

The i ndi vi dual revi ewers invol ved, nyself,
JimTatumfromPl ant Systens Branch; Walt Jensen from
Reactor Systens Branch; Gary Hammer from Mechanica
Engi neering Branch; and Dr. Hossei n Nourbakhsh, our
contractor, are all present here today for the
nmeet i ng. | would also like to indicate my Branch
Chi ef, John Hannon, is here also for the neeting
presentation as well.

Now, the event scenario of interest here
| think that you all appreciate was discussed | ast
tinme. It's very focused, very plant-specific in
nature, where we're | ooking at a | arge break LOCA or
mai nstreamline break, something that will generate a
| ot of heat in a very short period of tinme and cause
a very rapid heat addition to the containnment fan
cool ers.

It was an i ssue that was raised initially
with the reviewthat was done at Di abl 0. Westi nghouse
i ssued a sealer, | believe, onthat. So we're trying
to make sure that the industry is adequately
addr essi ng the subject.

The plants involved with this particul ar

initiative are the ones that typically will have st eam
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formation in the fan cool ers during the event. And so
anal ysis to address the waterhanmer is necessary for
t hem

O her plants that we have | ooked at to
this point typically do not have the situation where
steamwi || form Either they have enough dynam ¢ head
on the systemwhere steamdoesn't formfor the given
conditions in containment or the fan cool ers are not
relied upon for accident mtigation and they take
nmeasures to make sure that they will not be used.

So we're tal king about a certain sel ect
group of plants. They have determ ned for the nost
part that they will have steamformation. And they're
trying to make sure that in the analysis that they do
that it's not going to be ultra conservative such t hat
t hey have t o make nods t hat may be not cost-effective
in the final analysis.

So, having said that, let nme turn this
over to the EPRI working group and --

CHAI RMVAN WALLI S: Is the concern just that
the fan coolers will be inoperative or that a break
woul d cause a pass for release of radioactivity?

MR,  TATUM Yes. It's a multiple
i ssue/concern. First of all, the break coul d cause

the fan coolers to becone inoperative. And t hese
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plants typically credit the for contai nment cooling.
So that's one issue.

Anot her potential problemthat you coul d
have is | oss of containnment integrity. So depending
on how the break scenario works, you could have a
| eakage pathway through the cooling water system
out si de the contai nment .

The ot her potential probl emyou coul d have
is if you have a break inside containnment, it could
af fect the contai nnment anal ysis inthat you coul d have
addi ti onal water added to the containnent during the
event scenari o.

The servi ce water systemcoul d be punpi ng
water intothe containment. And, inadditiontothat,
you coul d have water, service water cooling that is
needed for other conponents to mitigate the event
being robbed from those systens and punped into
cont ai nnent . So there's a nunber of potential
probl ens you could have as a result of this.

CHAl RMAN WALLI'S:  Wiich is why | asked
because you said some punps don't rely on the fan
cool ers that we don't have t o worry about wat er hamer,
but there are other effects of | osing the punping to

the fan cool er.
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MR. TATUM Right, yes. Toclarify that,
what | nean by that is they don't rely on the fan
coolers during the event. They remain isolated. So
t hey don't have potential. Even though they may have
steam form they don't have the potential for
wat er hammer occurring and for starving the other
systens, the service water and what not.

Any ot her questions on --

DR. ZUBER: Are you going to devel op the
end of this report?

MR, TATUM Yes. W will give you at
| east our prelimnary views conmng into the review.
We are going to -- we have di scussed our prelimnary
conments wi th the working group, and we would Iike to
hear their presentation and see what they have to say
to address the coments that we have nmade. Towards
the end of the presentation, we do plan to give you
our perspective.

CHAI RVAN WALLI'S: Is this report supposed
to resolve an issue or be a contribution to the
resol ution of an issue?

MR, TATUM It's a contribution to the
resolution of the issue for the plants that are

involved with this initiative.
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CHAI RMVAN WALLI S: But then the plants
t hensel ves have to do a |ot of work as well.

MR. TATUM That's correct. They have to
apply the net hodol ogy to the extent we approve it and
address some additional questions we wll ask.

DR. ZUBER: What | woul d appreciate, at
the end of the neeting when you present your
assessnment, to address this questions, process
information in this report, "How would you feel a
utility can respond in a responsive way to our
concerns?" but that there is enough specific
information for a utility to use or the thing is so
di ffuse that you can pick and read what ever you want.

MR. TATUM Well, hopefully EPRI and the
wor ki ng - -

DR, ZUBER  No, no.

MR TATUM -- group address that.

DR. ZUBER: They will. They will. But,
| mean, you as the regul ator and experienced with the
capability of theutilities, howdo you feel they wll
be able to use this information in a responsive way
whi ch woul d neet your requirenents of safety?

MR. TATUM | understand. That is one of
our concerns going into the neeting, but I amhopef ul

that the working group will be able to address our
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concerns and after their presentationis over, we wl |
be in a better position, | guess, to give you our
opinion on it.

CHAI RVAN WALLI S The wor ki ng gr oup may be
able to explain to us how these results fit into
pl ant anal yses or even show that they have been used
for sonme plant anal yses.

MR. TATUM | guess | woul d want to defer.
| don't want to speak for --

CHAl RVAN WALLI S: It woul d be ni ce to nake
t hat connection, | think. Thank you.

B. REVISED EPRI REPORT - EVALUATION OF G 96-06

WATERHAMMVER | SSUES AND RESOLUTI ON OF COVMENTS

FROM 11/17/99 SUBCOW TTEE NMEETI NG

MR. WAGONER: Good norning. |'m Vaughan
Wagoner, the Carolina Power and Light Conpany and
Chai rman of the Utility Advisory Group for this effort
that we have contracted with EPRI and others to
provi de for us.

First, | guess I'd like to introduce the
fol ks on our team if youwll. | think you know nost
of them Going down through the |list here: Dr. Peter
Giffith. Let's see. Fred Mbody. | don't need to
| ook at the list: Dr. Fred Moody; Dr. Ben Wlie; Dr.

Tom Essel man fromAltran Corporation; Geg Zysk from
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Al'tran Corporation; and Dr. Avtar Singh, our Project
Manager, with EPRI. They let me say a few words
because we provided the noney for this effort.

(Laughter.)

MR. WAGONER: |'ve given you a handout.
Frankly, 1'mgoing to blow through the first four or
five slides because you have seen this stuff before.
Just for the record, the background, we know where
we' ve been and what we have done. We cane here about
a year ago, tal ked with you. You asked us to go back
and address sone i ssues. We think we have done that.
We are prepared to talk with you about that today.

M. Tatum nmentioned the nunber of
utilities that participated, about 14 wutilities,
representing sonewhere between 25 and 30 plants
dependi ng on which day of the week it is.

CHAI RMVAN WALLIS: Can | al so ask howt hey
partici pated? Didthey define the problemor didthey
just provide noney?

MR. WAGONER: No, sir. First we find the
probl em because - -

CHAl RVAN WALLI S: He said, "These are the
t hi ngs we need to know'?

MR. WAGONER: Yes.
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CHAl RVAN  WALLI S: s that stat ed
sonewhere? Can we see what the problemis that this
addr esses?

MR. WAGONER: | think it was stated in
terms of the original generic letter that cane out.
Pl ants individually provided specific responses and
then fromthat cane around, as | recall, a request for
addi tional information.

CHAI RMAN WALLI S:  For exanpl e, there were
problenms wth, say, face separation in the fan
coolers. It has to be addressed by the utility. It
doesn't seem to appear in the report at all. Are
there things like that which were laid out as to be
addressed by EPRI that are not addressed by EPRI?

MR. WAGONER: In terns of the original
scope of work, yes, sir.

CHAl RVAN WALLI'S:  They were? Ckay.

MR TATUM W recogni ze that --

CHAI RVAN WALLI'S: It m ght be interesting
to see what that was.

MR. TATUM We nay be able to do that. |
don't think we can do it today, but --

DR. ZUBER: Well, let ne say ny problem
in addition to what Graham said, | don't see nuch

rel ati on between what you have in this report and a
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real reactor. | think you have a di scussion and there
is a big gap which nmust be done on faith.

For exanpl e, in one place in Section 7.3,
| guess, you say that the utility should make it for
a bal ance, equation to bal ance, presunmably nmonmentumto
manage, where you don't know what equati on and howto
doit. | think this is an inportant question.

Twenty-six years ago | reviewed the work
of INEL, and | found that RELAP4 had the wong
nonent um equati on. That was 26 years ago. Last year
Graham found that RETRAN, a product of EPRI, had the
wrong nonment um equation. That's a bal ance equati on.
This year | found that G E. had a wong nass bal ance
and energy bal ances.

So, even these large institutions, which
presumably shoul d have the know how and know edge,
cannot even wite these bal ance equations correctly
for courts. And now here |I'mreading these reports
and you are delegating these to a utility how to do
it.

| think thisis tooloose away. It's too
descriptive. | thinkif yougiveit toautility, you
should have nore prescriptive descriptions, "Thou

shalt use" this and that. | think it will be easier
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for the utility and it will be easier for NRR to
reviewit. As it is, it's an awkward question

There are all kinds of questions like it
in this report, which are really left open from an
experiment to an applicationreactor. | hope that you
and EPRI wi Il really address these questions, howthis
information fromthis report can be used by a utility
to answer safety issues.

CHAl RVAN WALLI' S: Maybe that would fit in
at the end, after we have heard the report. Then we
could go back and say, "Well, does this really solve
t he probl en?"

MR. WAGONER:  Ckay.

DR. GRIFFITH: | think the flowchart here
will help a lot to clarify what the utility is
expected to do and what the report has provided.

DR. ZUBER: Peter, you shoul d not expect
something if they don't have the capability. One
woul d have expected EPRI had the capability to wite
t he nomentumequati ons. One woul d have expected t hat
G E. would have the capability to wite an energy
bal ance equation, a mass bal ance. And they did not.

And nowyou are real |l y passing the buck to
even a smaller entity to performsonething. | think

it should be nore prescriptive.
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CHAI RVAN WALLI S: Ckay. You know our
expert panel. They have reviewed the report and are
here to talk with you about that. You know --

DR. ZUBER | have got a question just on
this.

CHAl RVAN WALLI S:  Ckay.

DR. ZUBER: How did you use this panel?
How often did they neet? What was their i nput? What
was their participation and how it functioned?

CHAI RMAN WALLI S: Wuld you like it
directly fromthe Chairman or would you like it --

DR ZUBER: | don't care. | nean either
one.

MR. WAGONER: | can certainly give you ny
perspective. W hired the expert panel to provide an
i ndependent assessnent of the experinmental work that
was being done because there were sonme areas in
| ow pressure waterhamers that there was not a | arge
anount of technical data, especially |ow pressure
wat er hammer s i n open systens where t hey are the ki nds
of things that we have looked at in ternms of
cushioning and air training, et cetera, that we did
not have the experience or data. And so we hired the
panel to help us work with our contractor to evol ve

the steps, to |look at the --
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ZUBER: Wi ch contractor?
WAGONER: W th Altran Corporation.
ZUBER. Altran? Ckay.

WAGONER: Yes.

T 3 3 33

ZUBER: How often did you neet?

MR. WAGONER: We net at | east three tines
formal |y and a nunber of times i ndependently in direct
consultation with a contractor.

Peter, would --

DR. GRIFFITH: Yes. | don't think a nonth
went by that | didn't either go over to Altran or tal k
to themon the phone. And we had sonething Iike four
or five formal nmeetings where all of the sponsors were
present. W individually reviewed -- well, we all
reviewed the whole report, but we spent nost of the
time on the parts that we were nost famliar with. So
t he report was revi ewed any nunber of tinmes, probably
five or six tinmes, one way or another.

CHAI RVAN WALLI'S:  You fol ks signed off to
this as a useful report to the utilities. D d you
| ook at P& Ds for plants? Did you |look at the real
scenario inthe event of these accidents to figure out
what were the problens that needed to be addressed?

DR. GRI FFI TH: We | ooked at sone real

scenarios, as a matter of fact. When the utility
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representatives were present, those were the questions
that were rai sed. W had a nunber of things they were
concerned w th.

CHAI RVAN WALLI S:  So di d you ask questi ons
like "Is it one void or many voi ds?" and things |ike
that and "Where are the voids?" and "Wiy are they
t here?"

DR. GRIFFI TH. Well, some of the probl ens,
they were so plant-specific we didn't think we could
address themin a categorical way and a | ot of details
which are different -- well, practically every pl ant
is different.

CHAI RMVAN WALLIS: That's right. That's
right. So thereis alot of work for the plant to do.

DR GRI FFI TH: There is. There is no
guestion about it. And when you see the flow chart,
| think you will see what itens we identified for the
utilities to provide the information.

MR. WAGONER: Ckay. | think we have been
over these. W know what the system can do for us.

CHAl RVAN WALLI'S: W th the PIRT conpl ete,
you have this wonderful part which says, "These are
t he things we need to do." Does soneone at the end of
the project go back and say, "W did all of those

t hi ngs"?
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MR WAGONER:  Tonf

DR ESSELMAN: The PIRT was done at the
begi nning of the problem At the beginning of the
probl em we checked the pl an agai nst the PIRT. And we
did go back and rereviewed that as a part of PIRT
preparing the list to see that had done everything
that we had identified in --

DR. ZUBER Let ne also ask: How do you
feel about the PIRT?

DR. ESSELMAN: How do | feel about the

Pl RT?

DR ZUBER  Yes.

DR. ESSELMAN. | think the PIRT was very
useful. | think we sat down and real | y | ooked broadl y

and asked with Peter and Ben and Fred what things
could be affecting this or that. And I think they
wer e doi ng sonet hing very usef ul

DR. ZUBER: Let ne go back. Especially
after | read your blessing of this report, that you
agree with the PIRT, | started to read the PIRT. |
found geonetry, and you rate it high. Wat kind of
geonetry? What do you | ook at in the geonetry? This
i s not addressed.

It's so vague it's alnpbst -- to ny

assessment, it's alnost useless to tell you the
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geonetry is inportant for this program | have known
this before. Howwould the utility knowwhat to | ook,
what ki nd of geonetry, what to | ook in the geonetry,
what is the nost inportant thing? | don't find it.

So this is the weakness |I found in this
report, which is the buck is being passed to the
utility. And | don't think that they have the
capability of doing it.

DR. ESSELMAN: Let ne say that a part of
what we will present is the specific actions rel ated
tothe flowchart and what the utilities need to do.
| believe that what the utilities need to do the
utilities are capabl e of doing, nunber one.

And, nunber two, those are going to have
to be specific anal yses. They are going to have to be
submtted to NRR and be specifically revi ewed.

DR ZUBER Well, the questionis not what
they need to do it. You cite |look at the voids.
Voids are inportant. So what? | know that how to
| ook at these voids, prescriptive, do this and do
t hat .

Then they can do it. And if they don't
want to do that, they can justify not to do it but to

say, "Look at the geometry. Look at the voids. Look
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at the subcooling.” W have known this. This is so
descriptive it's usel ess.

DR GRI FFI TH: Vell, | don't think we
coul d nmake a general statenent that woul d cover nost
of the plants. Wen you | ook at the details, they are
so different.

DR ZUBER Well, the point is thereis a
-- you cannot do everything, but you should at | east
gi ve the broad outline. Thou shalt use this and take
alook at it, not necessarily | ook at a void fraction.
So what ?

MR. ROCHINO Can | make a comment ?

MR. BOEHNERT: Yes, if you identify
your sel f.

MR. ROCHINO M nane is Lee Rochino. |'m
fromRochester Gaart Electric. At one point intinme,
the utilities that send ultra V configurations of
every plant and out plant otherw se -- and Tomand t he
external, they look at the configurations of the
participating plant. And then they went ahead and
took that into consideration in considering the --

DR. ZUBER: You see, the thing with that,
t he geonetry i s i nportant dependi ng on what property.
Then you say, "Wat aspect of geonetry do you have to

look at?" | think this is nore in detail
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Maybe ten plants will not have it. Maybe
about two wll have it. So you have to be
appreci ated. You should look at this and this and
that. And then you have the utility that hel ps NRR

MR WAGONER: It's in there.

DR ZUBER. Were? | cannot find it.

MR. ROCHI NO. Let ne nake anot her point
that as far as the utilities are concerned, we do have
stuff to |l ook at, a whol e page. We've got these. And
peopl e are experiencing in this. So given the proper
items, utilities can use it to --

DR. ZUBER Well, as | said, | like to
gi ve you the benefit of the doubt. | said after 30
years in this business, | have seen GE. fall onits
nose a fewnonths ago. | saw EPRI fall onits nose a
year ago. | saw INEL with all of their Ph.D.'s and
experts nake really basic m stakes. And you should
really try to avoid this in this industry.

DR. KRESS: One way to put our mind at
ease mght be to tell us what geonetry is inportant.

CHAI RMAN WALLI S: That's why we are
wai ting for the presentations.

MR. WAGONER: | guess the point is froma
utility perspective, | feel that in the report, the

things that we need to look at from a geonetry
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perspective are addressed. W told themto | ook for
dead legs that are in the void here. W told themto
| ook for changes in the sizes. W told themto | ook
for partially open or closed valves. W told themto
| ook for orifice plates.

DR. KRESS: But then you said dead | egs
weren't inportant later on in the report.

DR. ESSELMAN. We didn't say dead | egs
weren't inportant. W said that if you voi ded dead
| egs, they needed to be addressed on a plant-specific
basi s.

In general, our review of the P& Ds and
the drawings show that it was not a predom nant
configuration that existed in the plants. But, yet,
we did not take care of that generic -- we did not
provi de a nethod and said that if you had that, you
needed to do it.

| f your void passed an orifice plate, you
needed to do a plant-specific analysis or a partially
cl osed val ve you sai d you needed to do froma specific
anal ysi s.

DR. KRESS: So these are the geonetry

things that you say were inportant?
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DR. ESSEL MAN: Yes. The whol e
condensation, this waterhanmer evaluationis related
to a vertical line --

DR. KRESS: And a horizontal Iine.

DR.  ESSELMAN: -- transitioning into a
horizontal |ine and what can happen when you get
there. From a geonetry point of view, the utility
froma standard steady state fl owtransi ent basis can
use a nunber of codes that they use all the tine to
nodel every change in direction and every pipe | ength
to see what are the fl ows, what happens when you start
t he pi pe.

We don't say, "Evaluate the void." W say
specifically, "Calcul ate" during the 35 seconds or so
where the voi d goes based upon drai nage and gravity,
nunber one; based upon pressure in the void; and based
upon what your fan cooler is doing. And, as you
transition, as your voi d goes, you need to know where
it ends up because that's where the closure wll
occur. And if it passes an orifice on a partially
closed valve, you need to do a specific plant
eval uati on

We don't expect that to happen based upon
our review of these plants. But we al so say that when

you uncover a horizontal |eg, record fromthe anal yses
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what your systempressure i s because that is going to
be your driving pressure for your condensati on-i nduced
wat er hammer. W have a criteria that says if it is
greater than or | ess than, you are either okay or not
okay.

The anal yses that have been left to the
utility are the anal yses that require themto | ook at
the great detail in the configuration, in the pipe
layout, in the vertical drop as you go from a
contai nnent | ocati on.

What we have dealt with is what was the
nost difficult to deal with. And that is: How does
final closure occur? Wat is happening in the void?
And how does final closure occur?

| believe we have left for the utilities
to do: nunber one, the part of this that is very
pl ant - speci fi c because the fan coolers are different.
Where the water is and how the drainage will occur is
different. But that is also the easy part of this
analysis, and that is what the utilities know howto
do because they're doing steady state, generally
steady state, punp start, punp stop anal yses every
day.

DR. ZUBER: Vel |, that is wth

condensati on.
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DR. ESSELMAN: Not condensation. That is
what we have addressed specifically. And we have said
we have asked them And we will cover this again. So
let me just junp ahead to address this specific
guesti on.

W have asked them to calculate the
closure velocity up to the point where you haven't
cl osed your voi d but you have nearly cl osed your voi d.
W t hen have sai d once you knowthat vel ocity, we have
given themthe tables with instructions, with exanple
probl ens so that they could enter the graphs and see
how rmuch cushi oning they're going to get based upon
how nmuch air, how nuch space.

W have told themhowto --

DR, ZUBER: This you got from your
experiments?

DR. ESSELMAN: No. From experinents --
well, from analyses nostly wth nost of the
par anet ers, steamcondensation rate being the primary
par anet er devel oped fromexperi nent. O her thanthat,
it's derived from a nethod of characteristics
anal ysi s.

And we use the rigid body nodel only once

we have proved it was conservative, nunber one, and
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because we needed to do all of these paraneters so
that we didn't leave that to a utility.

W said, "All that you need to do is
figure out what your |ights are, howmnmuch gas you have
inthe void, where your steamis, and just enter this
tabl e and say that ny final velocity is 82 percent of"

CHAI RVAN WALLI'S: W thank you for your
contribution. | guess we are just indicating that we
feel there are other parts to the problenms. And we'l|
probably cone back to them during the presentation.
| would like to nove on to that.

DR. ESSELMAN: What we plan to do is just
to wal k through a brief overview of the analyses
beginning to end to hit the high points. But the
first thing that I woul d propose that we present is:
VWhat is the process, and what does a user have to do?

We have a flow chart. W have taken the
flow chart, and we have broken it down step by step.
And we wi || describe what a utility has to do because
it is plant-specific and NRRis going to have to do
t hat review. But then where they get gui dance, nunber
one, the single active failure criteria, the final
closure, how to deal wth condensation-induced

wat er hammer, howto forma | oadi ng function with pul se
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time, all of those things that are in the report but,
frankly, are the difficult things to do.

| believe we have | eft theutilities to do
the things that they are very capable of doing and
those things that are difficult, challenging, related
to condensation and related to sone of the specific
geonetry issues and what is the heat transfer, where
is the air, and how do you get your air. Those are
the things that are addressed in the report.

We will go through that in detail because
| think it is very inportant. And | think that we
have come a | ong way i n t he past year putting the user
manual together, trying to strip out of that the
science and leaving the instructions. And we have
wor ked on sanpl e problens that | knowutilities have
revi ewed and have found very useful also.

We will go through all of that in detail.
| appreciate all --

CHAl RMVAN WALLI S: | think when we go
t hrough the detail, we may be able to answer sone of
t hese questions.

DR ESSELMAN: | think so, too.

MR. WAGONER: That is the slide | thought
| was going to bl ow through.

(Laughter.)
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MR, WAGONER: From nmy perspective, the
utility perspective, after spending about a mllion
and a half dollars and |ooking at this thing for
nearly two years, the bottomlineis, first off, it's
a lowrise event.

If we had to stretch this sinultaneous
| oop LOCA to a 24-hour period, even to get to 10°° we
take it down to an hour or 10 m nutes, 30 m nutes, and
the nunbers are even snaller. So we've got an
extremely | ow probability of event. And there is no
chall enge to the safety function

CHAl RVAN WALLI'S: Can | ask you: |In the
report, we get pressures of 1,000 psi and so on, which
seens |ike that you could get in the plant under sone
circunstances. |s that not a challenge of any sort?

MR WAGONER: Well, it looks like to ne
there's not based on, one, bursting a pipe. That's
the bottomline. If we don't break that pipe or tube,
cool er tube | should say, we don't have a problem

CHAI RVAN WALLI S: So these systens are
desi gned for orders of 1,000 psi pressure?

MR. WAGONER: | npul ses? After you | ook at
an inpul se and | ook at the ultimte strength of the
tubes and pipes, -- and we'll go through that -- |

don't believe that there is a safety chall enge there.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

31

DR. GRIFFITH: | think we made a good case
on that. We'Il get to it.

MR, VWAGONER  Yes.

CHAI RVAN WALLI' S:  The cool er is designed
for 1,000 psi internal pressure?

DR. GRIFFITH: There is a chart we'll get
to.

CHAI RVAN WALLI S:  Ckay.

MR. WAGONER: And the truth of the matter
i s these systens have been banged up hundreds of tines
in the real world.

CHAl RVAN WALLI'S:  We noticed that.

MR. WAGONER: Yes, for |oop-only events.
And, to the best of our know edge, there has never
been a failure. W have never ruptured a tube. W
have never even deforned a pi ece of pi pe, maybe shaken
a concrete allowi ng sone anchor bolts a couple of
times.

CHAI RVAN WALLI S: Maybe shaken a few
peopl e's confidence or nerves.

MR. WAGONER: Wel |, that's okay. Back in
nmy start-up days, | happened t o be standi ng besi de the
mai n steam stop val ves when operators hit the test
button, young kids just out of college. |'ve never

seen anything |ike that one before.
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CHAI RVAN WALLI'S: W had the NRC down to
our |ab when we were doi ng waterhamrer tests. They
ran for the door.

MR WAGONER: The point is from our
perspective that's alot of real worl d experience t hat
we think we are going to share that is worse than any
postul ated thing that we mght get, and nothing
happens. So what this really boils down to is a
reasonabl e approach for figuring out hangar | oads.

And the truth of the matter is the classic
way we do this, we take that 1,000 peak pressure,
stick it into our system and run that through as the
static |l oad on the hangars, and do a p tines 8. And
you end up putting a whol e bunch of steel, nore steel
inthe pipe. And | think we all know that adding to
steel to handle inpulse loads is the wong thing to
do.

|"ve been there in balancing the plant
systems when we had feedwater heaters noving. Ve
t hought, "Man, let's put nore steel.” And we tore up
nore things. Wen we started taking steel away and
t he feedwat er heater had been running for ten years,
we'd dance around a little bit, a couple of tines

during start-up. And that's the end of the problem

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

33

| think that's where we are, frankly, in

this process. As we go through this thing, is every

step of it rigorously defended at the F = MA | evel ?
No, it's not.

Wien we step back and ook at it froman
engi neeri ng approach to figuring out what's the right
| oad to put on these hangars fromthese inpul ses,
think we have a reasonable engineering approach.
Frankly, | would ask you to look at it from that
per specti ve.

CHAl RVAN WALLI'S: | guess the sensitivity
cones because there have been incidents where
wat er hammer s have br oken pi pes which mattered, not in
this particular system

MR. WAGONER: Yes, sir.

CHAI RVAN WALLI S: Wat er hanmrer does happen
It continues to happen. Since the --

DR. CGRI FFI TH: | guess the key on this
systemis the pressure is |ow --

CHAI RMAN WALLI S: Ri ght.

DR GRIFFITH: -- and thereis air in the
water. Those two things mitigate the waterhanmers.
There i s no questi on about they have had wat er hammer s
t hat are busted pi pes, but it has been deairated water

and high pressure. Al right? And we have airated
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water and |ow pressure. And that nmakes a big
di ff erence.

CHAl RVAN WALLI S: well, they have had
wat er hamers in fire suppression systens which have
entered in the water which were not pleasant in
consequence.

So it's not just a question of
| ow pressure systemwith air. You' ve got to | ook at
the loads. | agree it's a |ower | oad.

DR GRIFFI TH  Yes.

MR. WAGONER: But that was what | wanted
toget to. It's our perspective. And | woul d ask you
to consider that as we go through sone of the details
of this thing. Wth that, | would like to turn over
to Dr. Essel man.

CHAI RVAN WALLI S: Thank you very nuch.
Thank you for your patience.

MR. BOEHNERT: Now, is this going to be
open session? W're not going to get into closed
sessi on?

MR, WAGONER: |'msorry. | needed to say
that. Fromthis point on, we are at a poi nt where the
proprietary material is pretty nmuch interwoven with

the rest of the presentation.
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MR. BOEHNERT: Ckay. So we need to go
into cl osed session?

MR. WAGONER: Yes, sir.

MR. BCEHNERT: GCkay. Transcriber, we need
to go to closed session in the transcript.

(Wher eupon, t he proceedi ngs went

i medi ately into C osed Session.)
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P-ROGEEDI-NGS

CHAIl RVAN WALLIS:  Now | think we would
like to hear fromM. Tatum

MR TATUM | guess | would like to give
you the NRC s staff perspective onthis goingintothe
presentation today, which we have heard a lot. W
have a lot to think about here based on the
di scussion, also fromthe Subcomm ttee nenbers.

First of all, we view this as a good
effort by the industry in trying to address the
probl em and come up with an anal ytical methodol ogy,
sonething different from what is provided in NUREG
5220. It's a possible solution for utilities to use,
sonething that we may be able to accept, for
addressing the waterhanmmer issue, specifically
| ow pressure service water systens.

Not abl e strengt hs based on our revi ew and
working with the industry on this, | think the PIRT
was a good exercise for the group to go through to
help | think focus their attention on what needed to
be | ooked at and help to focus their testing.

We think the testing and data col |l ection
were also a strength to actually go out and get data

where they didn't have the informati on, although | do
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understand there are sone reservations from the
Subconmi ttee on that point.

| think a very notable strength is the
endor senent by the expert panel nenbers. Cbviously
t he i ndustry took a | ook at what was avail abl e to hel p
themout onthis issue. And | think they cane up with
sone real experts. | think we can place a |ot of
credibility in the work that was done based on the
peopl e that are invol ved.

So those are the strengths that | would
nmention on this. Let ne get into sone of the
weaknesses. First of all, | guess |ooking at the
thermal hydraulics end of it, we al so shared sone of
the simlar views that were experienced here by the
Subcomittee | ooking at the scaling.

Sonme of the things that we were i nterested
inand we will be discussing after the neeting | think
is for the condensate-induced waterhanmer, the
applicability of small test data to the plant so the
configuration -- water to pipe size, we have spent
quite a bit of discussion here today on that point.

For the colum closure waterhamer,
condensi ng heat transfer and conpressibility, howwel |
t hose would apply to the plant-specific situations,

| arger pipe sizes, the NUREG TR-6519 screening
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criteria for the condensate-induced waterhamer,
specifically the length over dianmeter ratio and the
subcooling tenperatures, to what extent they would
apply for |arger pipe sizes.

Not to belabor this, but we also had
guestions with regard to the del eti on non-condensi bl e
gas. And we | ook forward to hearing back on what the
resolution of that is.

Al so, we note that there is no guidance
for condensate-induced waterhamer analysis for
pressures greater than 20 pounds. So we understand
based on your survey of the industry, you don't expect
that to be a problemin that the plants don't have
that situation where the pressures would be greater
t han 20 pounds.

And al so, finally, applicability of nodel s
to the plant, actual plant conditions, that was raised
here. This is sonmething we'll think about a little
nore, | think.

The other area | wanted to tal k about as
far as potential weaknesses has to do with the
mechani cal / structural area. See, in this area,
| ooking at the different analytical approaches and
what not, we were questioning the termnation of the

pul se rise tine and duration.
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We under st and how t hat was det erm ned by
Al'tran. And we just questioned whet her or not they're
really conservative enough using the ten percent
figure versus maybe some other figure going into the
pul se rate, not that | would say that it's definitely
a problem but sonething we need to think about to
satisfy oursel ves on; use of the single waterhanmer
pul se versus several cycles in the analysis and
whet her or not that woul d make any difference in the
out cone and the pressure that you woul d see.

DR. GRIFFITH  Were you concerned with
sort of exciting your resonance?

MR. TATUM Yes. How if you had severa
cycles playing into it, how that would affect the
overal | outconme and the resonance.

DR. GRIFFITH  But the period is around
two seconds. So | think if it was a resonance, it
woul d have died out. The oscillation would have di ed
out .

MR, TATUM Did the data pretty mnuch
capture, Gary, on the

MR HAMVER: | didn't really hear the
comrent . Basically, the nunber -- Gary Hammer.

Basically we talked to them about the single
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wat er hammer pul se versus several cycles. | think we
wer e tal king about resonance on that.

MR. TATUM Yes. And, Peter, | go back to
the figure that Tom presented, where he showed t hat
nost of these | obes are founded by t he anal yzed val ues
when you use this nethod. But there were a few points
t hat were bel ow that curve. Those were the ones that
we think we may have seen sone resonance on or
sonething |ike that.

You can see that on sone of these traces,
there are multiple cycles. There is a big peak, but
thereis followup by smaller ones. And we're worri ed
about that additional energy that could go into this
systemfroma smal |l er process.

DR GRIFFITH That's what | just wanted
to know, what categories you were concerned about.

MR. TATUM The next item attenuation due
to fluid-structure interaction. W understand the
concept and the information that is presented in the
report. However, it isafairly sinplistic nodel that
you are referring to. And I don't know that we are
real ly confortabl e accepting the attenuati on concept.

| think it would require plant-specific
anal ysi s, rather than accepting that alicensee would

apply the methodol ogy and just cone back to us and
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tell us that they had a certai n anount of attenuation.
W would like to see probably on a plant-specific
basis howit is a credited attenuation.

| think we will be nore confortable just
not getting the fluid-structure interaction,
recognizing | think the general conclusion that
attenuati on would be overriding any anplification.

Struct ural danpi ng val ue usi ng conpari son,
compari ng t he anal og versus t he neasured | oads, i s not
identified. W thought that would be inportant for
user application. W discussedthat, |I think. You're
going to rectify that.

DR. ESSELMAN: He used a hal f of a percent
danmping in the analyses. W'I|l note that report in
t he revision.

MR ZYSK: A tenth of a percent.

DR ESSELMAN: A tenth of a percent. It
was essentially zero.

MR TATUM A tenth of a percent, yes.

DR. ESSELMAN: W are not advocating in
t he user manual s how the plants should structurally
run their anal ysis code for piping. That is certainly
beyond the scope of what we are doing. We can

describe what we wused in our code, but, again,
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identified for user application ins not wthin our
scope of work.

MR. TATUM Right. W understand that.
W just want to nmke sure that recognizing the
information that is in the manual is going to meke
sure there's no m sapplication

DR. ESSELMAN: We'l | nake surethat that's
in there.

MR. BROWN: Ti m Brown, Duke Power.

W' ve been using the danpi ng ratios that
we use for seismic. Nowlet's just |led by our SAAR

MR. HAMMER This is Gary Hammer agai n.
| consider damping. \Watever value you use in your
| i censing basis for any other pipingis okay. W just
wanted to make sure that for making a conparison and
denmonstrati ng t hat t hey were showi ng t hat anal og | oans
versus neasured |oans, just to understand what the
basi s was.

DR ESSELMAN: He'll look into that.

MR. TATUM Just one final point | think
|"d like to nmake that's not reflected on the slides.
The concl usion here that you all have cone to is that
t he | oop-only wat erhanmer woul d be boundi ng.

| think that's a very significant

conclusion on your part and one that if it stands,
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then if we can accept that, | think it goes a |l ong way
toresolving theissue, at | east for NRR recogni zi ng,
as Vaughan had stated, nmany plants have already had
t he occurrence of | oop w thout LOCA obviously, but I
nmean during punp casts, ESMtesting and what not.

That has been a very conmon occurrence in
t he past. Plants have had problens based on
wat er hammer from just the | oop scenario. And where
t hey have had problens, they have gone in and made
nodi fications. They have installed vacuum breakers
and whatnot to correct the problem

| think that if the conclusion is valid
that the loop is a bounding situation, for those
plants that can credit that, | think that would go a
| ong way to resol ving the i ssue because at NRR, that
is something we have had experience wth. W are
confortable with the plants being able to deal with
t hat scenari o.

That may | eave the cl osed | oop plants with
alittle nore analysis to do, however, because in a
| oop scenario, they would not have had that kind of
experience. So that would be a remaining issue that
we woul d have to credit the analytical nethodol ogy,

t hen, for those plants.
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Let ne ask John Hannon, ny branch chief,
to give the managenment perspective on this.

MR. HANNON: Thank you, Jim This is John
Hannon, the Branch Chi ef of the Plant Systens Branch.

Just to start out, it's been a very
interesting experience for me. It's the first tine |
have had an opportunity to get some techni cal materi al
inquite awiile. | appreciate all the good di al ogue
that | heard today.

There is ahistorical perspectivel wanted
to rem nd everybody about. This issue has been
cooking for quite a while. Oiginally we were
t hi nki ng when we generated the ori gi nal genericletter
that all of the SEs would be conpleted, the safety
eval uations for all of the plants woul d be conpl eted
around August of 1998 with the expectation that was
the majority and then residuals would be finished
sonmetime during 1999. So we had extended the tine
period for which we thought this generic activity
woul d be conpl et ed.

Joe nentioned earlier this norning!l think
t hat t he conpl exi on of the environnment that we are al
wor ki ng i n now has changed over that |ast couple of

years.
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We're trying to becone nore risk-informed
in our regulatory decisions. And we are al so being
held to sonme different standards with regard to our
managenment decisions fromthe standpoint of what we
call the four pillars now with maintaining safety
being the primary one and also enhancing public
confidence and being nore realistic in our
deci si on-making and trying to be nore effective and
efficient.

Then there is the one about reducing
unnecessary regul atory burden. So | think all of
those new criteria have to cone into play as we nove
forward on this particular topic.

So from a nanagenent perspective, | can
tell youthat that | aminterested in seeingthis item
wapped up. | would like to treat it as an industry
initiative with EPRI taking the voluntary action here
to come up with a solution that can be applied to the
remai ni ng plants generically.

VWhat we are | ooking to the ACRSto provide
is their considered opinion as to what we need to do
to provide constraints in our safety evaluations,
ot herwi se restrictions that would need to be applied
on a pl ant-specific basis because we really do need to

start nmoving this into the end gane.
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DR. ZUBER | have a question

MR, HANNON:  Yes?

DR ZUBER How can the NRC nmake
pl ant -specific data i nformati on when t he ACRS doesn't
have this information?

MR. HANNON: That's a challenge for us.
We think the i ndustry has nmade a good faith effort, as
Jim pointed out, to try to wap up the technical
i ssues here.

So the challenge is for us to now see if
we can nove it into a round where we could take a
pl ant - speci fi c application agai nst this nmet hodol ogy to
see if it can be consi dered appropriate or acceptable
for regul atory purposes.

Again, we have to take into effect all of
t hese considerations, regulatory burden, and ways.
Are we able to say that we are nmintaining safety?

So that is a challenge. But | think that
fromhearing the line of questions that | heard today
t hrough the ACRS, | think we are all on the path of
comng to a |l easable closure on this issue. That is
the challenge I think we all have in front of us now.

Any ot her questions or conments?

(No response.)

MR. HANNON: Thank you, Jim

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

305

CHAI RVAN WALLI'S: | think Jim Tatum has
rem nded ne of the | oop versus | oop LOCA. This report
is nmostly about |oop LOCA. In the earlier draft,
there was sinply a statenent that | oops are worse than
| oop LOCAs, | nean, wi t hout nmuch justificationat all.

| still don't quite grasp the rational e of
why the loop is worse, to we say there is less air
produced and so on. But there has to be a techni cal
anal ysi s or sonething that shows why it's worse. |'m
not sure that it's here. It seens to be nore of a --

MR. HANNON: W added a sectioninthe PBR
on | oop versus | oop LOCA. The concl usi on t hat we have
drawn and provided in the PBRis that if in the | oop
LOCA case there is no gas given off and no steamin
the void, they will be the same because the sanme
nunber of punps will start.

There will be no cushioning or the sane
amount of cushioning with any gas given off, which we
believe there will be. Wth any steamin the void
that is pressurized, that final closure has to be
cushi oned. That cushioning will give you a | ower
velocity and a | ower wat er hanmer.

CHAI RMVAN WALLI'S: So thereis no air given

off in the |oop only?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

306

DR. ESSELMAN: We t hink that whatever air
is -- we do think that there is air given off in the
| oop only. We don't think that it will beless inthe
| oop LOCA. We think that it will be nore.

CHAI RVAN WALLIS: | think I knowin this
thing. Oiiginally I |looked at this curve, and it's
ground for a cubic neter; whereas, the other one is
ground for aliter. It's confusing, different scal es.

MR, ZYSK: We've got roughly three orders
of magni t ude.

CHAl RVAN WALLI S: Right. That's where the
orders of nmagnitude cone from | didn't realize that
inthefirst slides. Maybe it is clearer, but it sort
of needs to be clear.

Do you have a question, Ton? Do you want
to rai se your question or do you need sone help? Is
it inmportant?

DR. KRESS: Yes. It nmay or nay nhot be.
| was | ooking at Figure 10-8 in the technical basis
docunment. | don't knowif you have a viewgraph of it
or not, but it appears to nme when you're plotting
under these conditions, rise tine as defined versus
closure velocity, that you're basically plotting two
i ndependent vari abl es versus each ot her, which woul d

be thrown out by the scatter of the data in the first
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20 feet per second of closure velocity. |'mnot even
sure why you get a correlation above that.

I f 1 had questions about the rel evance of
this particular plot and whet her or not indeed those
are variables you could correlate with each other
because they |l ook to me like independent vari abl es.
They have no relationship to each other.

MR ZYSK: If | could touch on that? The
idea is that that rise of pressure over a tinme period
is proportional to the velocity of closure to sone
extent. In other words, if you have a fairly
sl ow movi ng mass of water, then that rise in pressure
as you squeeze that final closure would be spread out
fairly long. And if you have a rapid cl osure, the net
rise is fairly abrupt. So they're not truly
i ndependent in that aspect.

We | ooked at Configuration 1, which was
essentially a cold water on steam cl osure. So it
shoul d be as abrupt as we can get conpared to, say,
t he Configuration 2A or 2B data.

CHAI RMAN WALLI S: There are
non- condensi bl es i n there except when t hey come out of
t he water.

MR ZYSK: That's correct. That's

correct. So the rise --
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CHAl RVAN WALLI'S:  So they are not voi ded
of f or anything, then.

MR ZYSK: Ri ght . There should be
virtual ly no non-condensi bles there. So that should
be as abrupt a rise as possible.

We al so | ooked at if you can | ook at --

CHAI RVAN WALLI'S: Wl |, you coul d argue it
had sonething to do with the shape of the interface
and that the interface --

MR ZYSK: It could be, but our --

CHAl RVAN WALLI'S: -- is tilted because of
a certaintine to close --

MR. ZYSK: Yes. OQur guidance on that from
our experts was that that was kind of a secondary
effect and that the shape of the interface wouldn't
influence the rise tinme as nmuch as the conpression of
t he wood woul d.

| f you | ook at al so Figure 9-10, whichis
the same data |looking at rise tine versus inpact
velocity, this is nodel results. This is from our
rigid body nodel prediction, where we actually put a
gas concentration. It's on Page 9-13.

We actually put a gas volume or mass of

gas in the void. W did tend to see a relationship
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between the -- you | ook at the exponent on our curve
there. It's essentially a polytropic gas i npression.

So based on how we envel oped pretty well
all of that theoretical data. W al so conpared inthe
Figure 10-8 how we matched up wth the nost
conservative of the test configurations that we ran.
It kind of slices through the data in the 10 to 20
f eet per second but matches up very well in the higher
closure velocities, 25, 30, 40, 17 percent.

CHAl RVAN WALLI'S:  Looki ng at 9-10, there
are all of these points up above the curve.

MR ZYSK:  Yes.

CHAI RVAN WALLI S:  So you coul d argue, |ike
nmy col | eague was saying here, that these are really
two variables. They just don't correlate with each
other. It's just that because of Iimtations on the
experiment or something, there is a limt to them
whi ch is what you have got here.

MR. ZYSK: Yes. And | think, again, from
an engi neering approach, this is a reasonable way to
characterize what the rise tinme is doing. It's
conservatively bound what our nodel --

CHAl RVAN WALLI'S: But it doesn't mean to
say that in sone other facility, there wouldn't be

sone other limt.
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MR. ZYSK: Looking at the colum cl osure
event in a punp system as essentially a
one-di mensi onal problem no, | don't think that the
chance of this being vastly different at other
facilities was really that big of a risk

This particul ar set of nodel predictions
at Figure 9-10 is for 4-inch, 10-inch, and 16-inch
data. So it's not --

CHAl RVANWALLI'S: | f sonething werereally
one-di nensional, there would be no air in there at
all. The rise tinme would be zero.

MR. ZYSK: |If there were no air, yes, the
rise time would be zero if you didn't get any steam
cushion or anything like that. The inportance | think
isin sonme of the existing publications. Wthout any
basis to go on, the recommended rise tine is one
m|lisecond.

Assune a square width. W think that is
wildly conservative. And | think thereis a basis for
showing that it is 10, 15, 20 mlliseconds as a
reasonabl e nunber for a rise tine of a pressure
possi bility.

CHAl RMVAN WALLI S: Now, when sonething

cl oses in a bigger pipewth the sane velocity, if you
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had, say, a slope to the front, it would take | onger
to close the front, wouldn't it?

MR, ZYSK: | woul d guess so.

CHAI RMAN WALLIS: So the rise tine my
scale in some way with di aneter

DR. ESSELMAN: A sl ower closing, though,
woul d general ly, as shown here, al so a sl ower cl osi ng
will give you lower loads in a piping system So
using a nore rapid closure, even though we know t hat
with cushioning and in larger pipes, it wll be
sl ower, bounding it with a curve here is conservative
relative to the loads in the piping --

CHAI RVAN WALLI S:  So your arguments about
scaling seemto be that all the ways you can i magi ne
to scale seemto indicate that it's conservative to
assune that the two-inch pipe datais representative.

So although in the one place where you
conmpare experinment there with the two-inch and
four-inch pipes in the configuration, which is a
variation of one. |It's actually the four-inch data
whi ch are higher.

DR. ESSELMAN: | guess | don't believe
that our conclusion is that two-inch data is al ways
conservative. I think that two-inch data is

representative. And by doing things like this when
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we' re taking what we think is the conservative sideto
rise times, for instance, when we know that has a big
inmpact in the structural |oading, that gives you
support | oads doing things like this. Bounding the
data this way | think gives us what we feel are
conservative applications for the paraneter into the
structural | oading.

Again, as we started this norning tal king
about supports and the kind of differential |oads and
risetinmes inthe -- risetines will give you support
| oads being inportant. We think in areas |like this,
for instance, we have taken a conservative approach.

CHAI RVAN WALLI S: Is there anything el se?

(No response.)

CHAI RMAN WALLI S: So we will see him
again, | qguess. Do you have any idea of the tine
scal e?

DR. GRIFFITH: | think we've got to decide
what we need to do before we give you a deadline.

CHAI RVAN WALLI S: Ckay. M hope woul d be
it would take less tine than the | ast i nterval between
neet i ngs. | think we are ready to adjourn for the

day. Anything el se we have to do?
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Actual ly, what we will do, we will cone
off the record. Then we'll discuss anpong oursel ves.
So we'll adjourn. Thank you very nuch.

(Whereupon, the foregoing matter was

concl uded at 4:05 p.m)
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