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UNI TED STATES OF AMERI CA

NUCLEAR REGULATORY COWM SSI ON
+ + + + +
VEETI NG
ADVI SORY COWM TTEE ON REACTOR SAFEGUARDS
THERMAL- HYDRAULI C PHENOVENA SUBCOWM TTEE
+ + + + +
VEDNESDAY
JANUARY 17, 2001
+ + + + +
ROCKVI LLE, MARYLAND
+ + + + +
The Subcommittee nmet at the Nuclear
Regul atory Commi ssion, White Flint Building 2, 11545
Rockvi |l | e Pi ke, Rockville, Maryland, at 8:30 a.m, the

Honor abl e Graham B. Wallis, Chairman, presiding.

COW TTEE MEMBERS PRESENT:
THE HON. GRAHAM B. WALLI S, Chai rman
DR. THOVAS S. KRESS, ACRS Menber
DR. NOVAK ZUBER, ACRS Consul t ant
VIRA L SCHROCK, ACRS Consul t ant
ACRS STAFF PRESENT:

PAUL A. BCEHNERT
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P-ROGEEDI-NGS
(8:30 a.m)

CHAI RMVAN WALLI S: The neeting will now
cone to order

This is a continuation of the neeting of
t he ACRS Subconmm ttee on Ther mal - Hydr aul i ¢ Phenonena.

| am Graham Wallis, the Chairman of the
conmittee.

The ACRS nenbers in attendance, the ACRS
menber in attendance is Dr. Thomas Kress.

The ACRS consultants in attendance are
Virgil Schrock and Novak Zuber.

The pur pose of today's neeting is for the
subcommittee to continue its review of the Sienens
Power Corporation's S RELAPS thermal -hydraulic code
and its application to Appendix K small break LOCA
anal yses.

The subcommittee will gather information
anal yze rel evant i ssues and facts, fornul ate proposed
positions and actions as appropriate for deliberation
by the full commttee.

M. Paul Boehnert is the cognizant ACRS
staff engineer for this neeting.

The rules for participation in today's

nmeeti ng have been announced as part of the notices of
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this neeting previously published in the Federal
Reqgi ster on Decenber 28th, 2000 and in January 9th,
2001.

Portions of today's neetingw || be cl osed
to the public to discuss information considered
proprietary to the Siemens Power Corporation.

A transcript of this neeting is being
kept, and the open portions of this transcript will be

made available as stated in the Federal Reqister

noti ce.

It is requested that speakers first
identify themsel ves and speak with sufficient clarity
and volunme so that they can be readily heard.

W have received no witten coments or
requests for tinme to nake oral statements for nmenbers
of the public.

|"d now | i ke to begin the neeting, and
call on Ralph Landry from NRC s Ofice of Nuclear
React or Regul ation to get us going.

Good norni ng, Ral ph.

MR. LANDRY: Thank you, M. Chairman

As the Chairman said, | am Ral ph Landry,
| ead reviewer for NRR on the Siemens S-RELAPS code.

This norning what we would like to do is

present the results of the staff's review of S RELAPS
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and the conclusions of our review. None of the
material that | plan on speaking on today is
proprietary.

We have had the SER reviewed by Sienens
for proprietary content, and since t he di scussi on t hat
| had prepared for today deals specifically with the
SER, we do not believe we wll be providing any
proprietary material in our part of the discussion.

Siemens wi || have to i nformyou when t hey
get up if anything they're saying is proprietary.

Ckay. The material that we intend to
cover today, we want to go over the m| estones,
refresh your nmenory of what we've gone through in the
course of this review, sone of the dates the key
materials were provided, the requests that we
recei ved.

W will talk a little bit about sone of
the nodifications that have been nade to the code.
|'d Iike to point out right up front that the code
t hat we've been reviewing is a conbination of codes
that have all been reviewed and approved previously
wi th t he provi so that nodifications have been made and
nodel s have been added to one of the codes.

Now, specifically, the ANF RELAP code was

a nodi fication of RELAP5, which was provi ded by what
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was then Advanced Nucl ear Fuels. It had been Exxon
Nucl ear and becane Si emens Power Cor porati on.

ANF RELAP had been revi ewed and approved
by the staff in the late '80s for small break LOCA
That code was conbined with the Rod X2 code with the
2-D2 code and with the | ZCON, which is a derivative of
CONTEMPT, and into one integrated code package.

If you're famliar with the way code
anal yses have been done usi ng t hese codes i n t he past,
mat eri al woul d be taken or information taken fromone
code, manual ly put to the next code. That woul d give
feedback information that would have to go back and
forth between codes in a nmanual iterative mnethod.

What Siemens has done is taken all of
t hose codes, conbined the codes into one integrated
code so that the different parts of the code wll
interact with each other in an integrated fashion
wi t hout having to manual ly transfer data fromcode to
code.

Si enens al so made nodifications to the
code, nodifications to the nunerics, to sone of the
heat transfer correlations, and to the various other
parts of the code.

W' || tal k about specifically sone of the

nurerics. W feel that Sienens has done a very good
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j ob of upgrading nunerics. W got very deeply into
that review. W had not planned on spending a | ot of
time | ooki ng at code numerics, but as we dug intoit,
it becane a challenge to us to sit down and under st and
what they were doing because the sem-inplicit
net hodol ogy that they put into code seens to have
added a great deal to the robustness of the code and
makes a code that, from our observations of playing
with the code -- excuse ne -- working with the code,
reviewing the materials, we have had the inpression
that the code is far nore robust than the RELAPS code
fam |y had been previously.

CHAI RMAN WALLI S:  You know t hat when t hey
presented here we had sone questions about the
nunerics, but it didn't seem clear from the
docunent ati on what was actually done, and there was
t he busi ness of whet her you use t hings at the previous
time interval, the next one, and how you go through
this.

Has that been fixed up so that sonmeone
i ke us can understand what they're doing now?

MR. LANDRY: It'sverydifficult tofollow
t hrough. That's anot her reason we spent a |l ot of tine

with the nunerics.
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W spent a lot of time trying to figure
out what was happeni ng, whether we were using old
time, newtime, old variable, newvariable, variable
from the center of the volune, variable from a
junction.

It's very difficult to track through

DR. ZUBER Let nme ask you

MR. LANDRY: But we felt what they have
done was very good because sone of the nuneric changes
t hey' ve made have helped with the, oh, historical
probl emthat the code has had with generation of mass
ai r and energy air and probl ens wi th nuneric diffusion
and numeric instability.

DR. ZUBER: In read in your handout that
there were sone errors in the docunentation, and t hey
wll be addressed in the final version, correct?

MR, LANDRY: Correct.

DR. ZUBER (Okay. What not include these
expl anati ons about the nunerics also in the final
version? Wiy would you or sonebody else |leave to a
reviewer to have to dig and try to find out all these
assunptions and derivations?

If we have a final report wth
corrections, why not include a section in an appendi X

where they go fromAto Z howthey did it and why and
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so on and so on, can easily follow, and then agree
wi th that?

MR. LANDRY: When Sienens response to the
SER | ater today, hopefully they'll be able to make
sone comments about what they are including in the
docunentation in the way of that | evel of detail, but
we did have --

DR ZUBER: It's just to make easier for
the reviewer to followit and approve it. You know,
if you cannot followit, you'll get go through it and
then either you'll dismss it as inconplete or not
satisfactory, and then we get into theol ogical
argunents. If they have a good presentation and
eval uation, one can, indeed, followit and put it to
rest. It is for their own benefit.

MR. LANDRY: We did ask questions in the
request for information that we sent out addressi ng at
| east a coupl e of the equations that we | ooked at and
said, "W don't understand what time, what | ocation
you're using." So --

DR. ZUBER: You see, a person who is
inimcal tothis industry, they can say, "Ch, they are
not hiding sonething. They're covering up or
sonmething,” and that is not a good way to conduct

revi ews.
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MR SCHROCK: Could | ask a question?

MR. LANDRY: | think part of this probl em
is the difficulty of the numeric structure and
understanding it, that for someone who is not a
specialist in code nunmerics, which we weren't, we
spent a great deal of time trying to dig through the
nunmeri cs.

It's very conpl ex, and especi al | y when you
consider that they've added a two dinensional
capability to the hydrodynam c field equations that
makes it a very conpl ex description to work through.

But --

MR,  SCHROCK: Could | ask a question
concerning the process here? Does t he NRC approval of
this code depend upon a review of the final docunent
or will the approval be given with the understandi ng
that a docunent will be suitably revised?

If that is the case, will that docunent
ever be reviewed, seen again by this commttee?

MR. LANDRY: The procedure that has been
foll owed all through code revi ews by the NRC staff has
been t hat we nake comments, we wite the SER, and the
reconmendat i ons of the SER, any reconmendations for
change in docunentation are to be nade by the

applicant after the SERs and approval is granted.
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The appl i cant takes t he SER, publi shes t he
SER as a part of the docunent. That's where they get
t he PA desi gnation for proprietary approved docunent,
whi ch i ncorporates all of the changes and corrections
that are to have been made in the docunentation.

The staff has at its disposal, and al ways
has had, the option of going out and inspecting and
audi ti ng what has been done at the applicant.

We do receive the final published version
of the report. W can go back, inspect that report,
determine if they' ve adequately responded. |[If they
haven't, we always have the option of audit and
i nspection to insure that the report is upgraded to
the standard that we think it should be.

CHAl RMAN  WALLI S: But there's a
concei vabl e scenari o where you guys i ssue the SER and
everyone i s happy, and then t he docunent cones back to
the ACRS when it's subm tted for best esti mate code or
somet hi ng.

And we find exactly the sane things we
didn't like the first tine. Then this doesn't |ook
very good for several people.

MR. LANDRY: This submittal is unusual in
that respect, Dr. Wllis, in that typically the code

comes in as approved, and the applicant goes away.
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Now, this code is being submtted, again,
for, as you pointed out, for best estimate or
realistic | arge break LOCA, and when we have t he code
in again, the docunentation in again, we'll get
anot her shot at it.

CHAl RVAN WALLI S: But it woul d be sonewhat
tragic or comcal or a mxture of the two if the ACRS
found exactly the sanme errors in the docunent after
you'd been through all of your SER and all of that
stuff.

DR. ZUBER: On the stuff, you know, you
receive the cooments, you receive the criticism You
say it will be addressed. A year later the thing is
not addressed. Then the question cones what did the
stuff do. Wsat did the nanagenment at NRC do? \What
ki nd of managenment NRC has?

MR, LANDRY: W haven't had that
difficulty in the past. W nmake a comment. W say
t hat a docunent has to contain certain material, has
errors, has to be fixed. W haven't had the probl em

with people refusing our negligently not fixing.

So we'll sinply have to see what we get
back.

CHAI RVAN  WALLI S: Yeah, that's the
expect ati on. It's always been ny expectation, but
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experience i ndicates that it doesn't al ways work that

way.
MR. LANDRY: Well, like | said, this code
we will have another opportunity to | ook at.
CHAl RVAN WALLI'S:  Now, you were speaking
about nunerics. W have sonme questions. It seens to

me there were two issues that we raised at the tine.
One was the solution procedure itself, and then there
was t he nunmerics. These are not really quite the same
t hi ng.

It seened to me that the solution
procedure needed to be clarified because it wasn't in
t he docunent ati on, and then howthe nunmerics actually
do that is a separate thing really, but the solution
procedure needs to be laid out very clearly, and that
isn't sodifficult todo. It gives you a road map for
what you're going to find when you |ook at the
nunerics, and | hope that is fixed up in the new
docunent so we don't have to struggle with it next
tinme.

We're slipping all of these things in for
t he benefit of the audience, of course, as well as
you.

MR. LANDRY: | assunme the other topics

that we had planned on discussing were the heat
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transfer nodels, the heat transfer correl ations that
have been changed in the code.

We were going to talk a little bit about
the point kinetics nodel. [It's very uninteresting.

MR, SCHROCK: Oh, | think it's quite
interesting, and | think there's an issue --

MR. LANDRY: Rel ativetothree di nensional
ki neti cs.

MR. SCHROCK: No, no, no. |'mnot talking
about the dinmensionality of the problem |'mtalking
about the sinple facts of physics, the real world.

MR. LANDRY: Yeah.

MR. SCHROCK: And |I'mreferring to the
fact that when you try to find out what any of these
codes are doing with regard to the del ayed neutron
popul ation, the population of delayed neutron
precursors, you find in some of the descriptions the
ol der RELAP and | think also in track if | renmenber
correctly, values for betaare listed for U ani um235.
None are listed for other contributing species.

Pl ut oni um 239 becones equal |l y inportant
and has a very different val ue of beta. The ki netics,
whet her you're analyzing it as a sinplified, one
di mensi onal problemor a nulti-dimensional problemis

critically dependent upon the val ue of beta.
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And, indeed, the density of delayed
neutron precursors is spatially dependent in the
reactor. So this nmeans that in a point kinetics nodel
there has to be sone kind of spatial averaging in
order to cone up with an effective beta.

| " ve asked now several tines for guidance
on how to understand how the codes deal with this
problem and | don't hear anything, except |' mhearing
you say now that this is a problemof not very great
i nterest.

Ral ph, | think it's quite the contrary.
| f you have the wong value of beta in there and you
have a core which is nuch nore responsive than you
think it is because you're putting in U235
properties, you may have a serious, very serious
probl em on your hands.

So, pl ease, showne howthe cal culationis
done. | don't think it's a terribly difficult
calculation, but | can't imgine why it's not
i mportant toincludethat inthe docunentation of what
t he cal cul ation is doing.

MR. LANDRY: Yeah, 1'll ask the Sienens
people if they can respond to that |ater today, if
they can put their heads together for a m nute and

respond to it.
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CHAI RVAN WALLI S: This is one of the

qguestions we asked of Ral ph.

MR, SCHROCK: It's beeninwiting several
times.

DR. ZUBER: It's getting hotter out, is
it?

MR. LANDRY: Pardon?

DR ZUBER It is getting hot here.

MR. LANDRY: Vell, | wore a sweater
because | didn't knowif we were going to be next door
in the walk-in freezer or if we were going to be in
this room So --

DR. ZUBER And what ki nd of questi ons you
can get.

MR. LANDRY: So if we're going to be next
door in the walk-in freezer, |1 wanted to have
sufficient clothing on.

Okay. One of the other things that we're
going to talk about a little later is some of the
expl oratory studies that we've been doing on the
staff. Several tines questions have been com ng up of
how do you nodel such things as a bend in a pipe with
a straight pipe.

Well, we've been doing sone studies

| ooki ng at cal cul ations with effluent, conputational
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fluent dynam cs code versus cal cul ati ons done wth
RELAP, TRAC, and sone of the other thermal - hydraulics
codes, systens codes.

And we're going to present sone of those
results, the prelimnary results that we've been
gi ving, to showthe kinds of cal cul ati ons and t he ki nd
of phenomena that we see occurring froma CFD code.

Then we're going to talk a little bit
about the assessnent that has been done on S- RELAPS
for small break LOCA.

DR. ZUBER That's been by you or by --

MR.  LANDRY: The assessnent by the
applicant, which is required under the regulatory
requirenments for a small break LOCA

W'll talk alittle bit about some of the
sensitivity studies.

CHAI RVAN WALLI S: So they present sone
curves, and you believe the curves. Do you ever
generate the curves yoursel ves?

MR. LANDRY: No, we go back and --

CHAl RVAN WALLIS: So there is --

MR. LANDRY: That's why we insisted on

havi ng t he code.
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CHAl RVAN WALLI S: Ri ght . So you have

actually run the code and checked that some of these
curves are real?

MR LANDRY: We haven't checked these
codes, but we have been working with the code.

CHAI RVAN WALLI S: Because you knowt he guy
with the code can always twi ddle things to make the
lines | ook good, if they want to.

MR LANDRY: Yeah.

CHAI RVAN WALLI S: But you trust themto do
it honestly, but then it's sort of good to have an
i ndependent check that if somebody el se cones al ong
and uses the code, they get the sane curve.

MR. LANDRY: Yeah, we have to operate at
a certain level of trust on all the cal cul ati ons.

CHAl RVAN WALLI'S:  Yeah, but | think it's
still useful to have that independent check.

MR. LANDRY: Because now that we do have
t he code --

DR. ZUBER  \Wen did you get it?

MR.  LANDRY: "Il get into that in the
m | est ones.

Now t hat we do have t he code, we have t hat
capability to run any of the cases that they have run

for an i ndependent check on our own computers, and of
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course, the last thing to talk about are staff's
concl usi ons.

CHAI RVAN WALLI S: WE need t o know what you
actually did. | mean, you have the capability, but if
it is not used, you mght as well not have it.

MR. LANDRY: We'll nove oninto that stuff
| ater.

CHAl RVAN WALLI S: | think it would be
useful actually, and maybe t hi s shoul d be a precedent.
When we see t hese assessnents by t he pronoter, vendor,
user, that there should actually be an independent
assessment by the staff using the same code to show - -
| expect it's going to be exactly the same, but at
least it gives that additional credibility.

MR.  LANDRY: In theory they should be
exactly the sane, especially using the sane make of
conput er.

CHAl RVAN WALLI'S: Right, and if you have
some difficulty getting the sane officer, then you
want to know why.

MR LANDRY: Right.

DR. ZUBER Well, that is a good conment.
Let me add to it you should also do this wth
sensitivity studies. Wen you have a question of a

nodel which URB or sonebody el se can question, then
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there are in the sensitivity calculations on that
nodel , and then you can agree with this statenment of
t he applicant or disagree, but at | east you have sone
way to make a judgnent.

So especially for question nunber one,
t hat you should really run a sensitivity under plus or
m nus ten, 20 percent and see what the effect is.
Since you have that capability, you should use it.

MR. LANDRY: 1In sone of the mlestones --

CHAl RVAN VWALLI S: Now, this would be
particul ar true of the best estimte type code because
you're going to have to sort of say, well, let's pick
somet hi ng where we think the code is sensitivetothis
and investigate it because, you know, there we are
| ooking for uncertainties about predictions.

So we could exercise the code in that
node, and | would hope that you'd have the tine,
noney, and people to be able to do that.

MR. LANDRY: The biggest problemis the
peopl e.

DR. ZUBER well, if you don't do it,
peopl e can question about can break cal cul ati ons be
repaired. It's only to approve sonebody gives you a

pi ece of paper and you put your nane to it. That's
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not the regul ation. That's not the responsible way to
do busi ness.

MR. LANDRY: Well, there's not nuch that
| can do without --

DR ZUBER: | know. | know, but here is
your managenent, and this is on the record, and there
isaletter fromthe ACRSto this effect. You should
have this capability to performthis cal culation and
make your own judgment and then pass it to public and
then to the ACRS, and then we have the confidence.

MR. LANDRY: GCkay. Somre of the m | estones
in this review A year ago, alnpbst exactly a year
ago, we received a formal request from Sienmens to
review the S-RELAPS5 code for a small break LOCA.

At that tinme, we also received the
el ectroni c version of the code. W' ve had the code in
house for a year now. W have it installed on one of
our UNI X conputers. The code is operational. W put
the electronic armon. W also built the code to see
that we could do the build of the code oursel ves.

CHAI RVAN WALLI' S:  And what did you dowith

MR. LANDRY: Run it.
CHAl RVAN WALLI S: Now you've got it

operational. Wat did you do with it?
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MR,  LANDRY: Vell, we'll get to that
| ater.

CHAl RVAN WALLI'S: You're going to tell us
what you did with it?

MR. LANDRY: Hopefully. The --

CHAI RMAN  WALLI S: You're going to
tantalize us, are you?

MR. LANDRY: Yeah.

CHAl RVAN WALLI S: Tantalizeus andtell us
| ater?

MR. LANDRY: If | tell you the bottomline
now - -

CHAI RVAN WALLI S:  Ckay.

MR. LANDRY: -- there's no point in going
t hrough all of these slides | put together.

(Laughter.)

DR. ZUBER: That is one way to put it. W
are so old and we are senile and we shoul d forget our
guestions by the end of the neeting.

MR. LANDRY: | didn't say that.

DR. ZUBER. Well, you could, | nean.

(Laughter.)

MR. LANDRY: During the tinme fromJanuary
2000 until Decenber, the staff was review ng the

mat eri al . W had nmet with the ACRS, and we were
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putting together questions which we sent to the
applicant electronically as E-mail throughout the
year, and finally we put all of the questions together
as a formal package in Decenber of 2000.

The applicant had copies of the request
for additional informtion as we were devel opi ng t hem
They got the formal request in Decenber, and we have
received a draft response to the questions. They are
in the process of going through their final QA
procedures to sign off on the formal response to the
guesti ons.

This is a systemthat we instituted in
previous reviews that we found to work very well. W
woul d ask questions informally as we went along in the
revi ew, get responses back, and when we had all of the
guestions together, we could send thema final fornal

set and get a final formresponse very quickly.

CHAIl RVAN WALLIS: Well, 1've |ooked at
this so far. |Is it going to go around again? It's
not clear to nme that all of the answers were

responsive to the questions. So the question could
per haps be asked agai n.
MR. LANDRY: W have had tel econs with the

applicant where we went through a nunber of the
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guestions, a nunmber of questions that we had that we
felt needed further di scussion, and we di scussed t hem

CHAl RVAN WALLI S: You discussed them
because there was nerit in one question, and they
never appeared in the answer.

MR. LANDRY: W discussed verbally with
t hem sone of the other questions, too.

We prepared our draft safety eval uation
report, and we want to enphasize that this is draft.
| m ght even say "rough draft" after reading it over
| ast night again and seeing some of the grammar and
sone of the spelling.

CHAl RVAN WALLI'S:  And the content.

MR. LANDRY: Content, good. The typing
| eaves a ot to be desired. It has not gone through
the review process. So the SER will no doubt go to
review and i s subject to change and hopeful |y, based
on enl i ghtennent today, we can nake further changes in
t he SER

CHAl RMAN WALLIS: But if you're going to
be going to the full commttee in February, you want
to go through that process pretty quickly.

MR LANDRY: Right.

CHAl RVAN WALLI S: Because we would li ke to

see, you know, the |oose ends tied up by then.
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MR LANDRY: W intend to get through
this. We're putting a mpjor effort on wapping this
up in the next few weeks.

We have net with the subcommttee in the
spring of 2000, in the summer of 2000, and agai n t oday
to tal k about the draft SER

CHAI RVAN WALLI'S:  Now, let's talk about
that. You met with us in March, and that was a formal
neeting where we said things were conm ng along or
sonething. You didn't dig into things very nuch

MR LANDRY: Right. That's --

CHAl RVAN WALLI'S:  And in August, was it
August when we dug into things?

PARTI Cl PANT:  Yes.

CHAl RVAN WALLI S: And we had a lot of
guesti ons.

MR. LANDRY: That's correct.

CHAI RVAN WALLI S:  And you recei ved a whol e
bunch of questions fromthe conmttee, consultants,
and so on, and it seenmed to ne that there's not that
much connecti on bet ween what the ACRS' questions were
and what your questions were in your RAIS.

MR LANDRY: We tried to factor sone of
the concerns that you raised into the RAlIs. There

were some RAIs -- we were trying to not take
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information fromthe commttee and wite it directly
as an RAI, but we were trying to factor in concerns
t hat you rai sed in some of the other questions that we
were raising sothat we could hit a nunber of the high
poi nts, such as the thing we were tal ki ng about a few
m nut es ago about how do you determ ne are you doi ng
the calculation at the old tine/new time, old
vel ocity/ new vel ocity.

W have some questions dealingw thtrying
toclarify what is the subscripting/superscriptingin
t hese equations. What does it represent, and what is
it telling us?

Sowe triedto factor inthe concerns that
were being raised into the RAIs that we were asking.

DR. ZUBER Doesn't the factoring al so
i nply sonme possible filtering? | nean you can filter
guestions, | nean, according to sone criteria, and you
don't pass that, and then you cone to anot her neeting
with the sanme questions.

MR. LANDRY: Well, we were trying not to
filter themout. W were trying to filter themin.

CHAl RMAN WALLI'S:  Wwell, | think though
this is part of our |earning curve. Sonetines things
the ACRS is concerned with are not the same as you

feel constrained to be concerned with when you're
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enforcing regulations, and that nmay mnean that
regul ati ons omt somet hing.

MR.  LANDRY: Well, that gets into a
difficult question of the separation of the two
functions within the NRC, and as you said, we're in
new ground here. W're trying to interact very
closely wth the subconmttee, taking into
consi deration your concerns in our questions to
applicants.

We did that on RETRAN 3D. W' re doing
that on S-RELAP5. W're trying to incorporate that
into our questions on GE' s TRACG code.

But we'retryingtowalk this fineline at
t he sanme time, where we're not using the subconmittee
as consultants to us. This gets to be a careful
division, but we're trying to work closely with the
subcomr ttee, take i nto account your concerns, but not
use you as a consultant at the same tine.

CHAI RVAN WALLI S:  Yeah, that is one of the
concerns. The thing that |"mnore interested in here
is the two worlds where the sort of criteria used by
the ACRS has been sone outsiders from the agency
| ooking in on what they're doing, may be different

fromthe criteria that you fol ks use when you' re used
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to enforcing regulationand all the history of the way
t hat the agency works, and so on.

And | sonetines feel I'min two worl ds.

MR. LANDRY: Well, sonetinmes sone of us
feel like we're intw worlds, too, when we're trying
to betechnically responsivetomaterial we're |l ooking
at, and yet operate wthin the constraints of
regul atory requirenments. Sonetinmes what we see as
perhaps a technical problem is not a regulatory
problem and we don't have that regul atory backing to
enf or ce.

DR. ZUBER: Pardon me. It goes back to
enforcenent, simlar to the applicant, is exposure to
sunlight, and the technical comunity outside was
aware of sone of the shortcom ngs we hear in these
neetings. | bet the response of the industry woul d be
quite different, and | think an exposure, sone, should
be shown at sone of these neetings and sonme of these
results which the applicant are presenting.

MR. LANDRY: | think --

DR ZUBER: Oherwise -- otherwiseit's a
coverup. You can always cover up under regul ation.
This is not covered. If it is exposed to a techni cal

argunent, technical discussion, as at any neeti ng, you
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can defend it, and if it's poor, it should be
di sm ssed.

MR. LANDRY: | think, Novak, that is
occurring, not the coverup. | think it is occurring

at the industry --

DR. ZUBER. Well, that's a coverup al so.
You don't have to say it, but | have seen it so far.

MR. LANDRY: The industry i s becom ng nuch
nore awar e of the concerns, especially with the way in
whi ch we' re conducting t he code revi ews t oday, but the
i ndustry is becom ng much nore aware of the concerns
t hat we have, the concerns that the cormttee has, the
i nteraction that we have, and fromwhat we've seen, we
feel that they' ve been nmuch nore responsive.

W' ve been -- this is getting closer to
t he bottomline -- but we feel that especially inthis
code Si enmens has been very responsi ve to concerns t hat
we' ve rai sed and directions we're trying to go i n and
revi ew.

So, yes, | believe that they have been
heari ng many of these concerns. Per haps they are
concerns that they have problens responding to al so,
but as a general statenment | think they' ve been

responsive. I think they've been hearing the
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concerns, and they've been trying to take them all
very seriously.

MR. CARUSO | nmde the observation, and
"1l go back on that. Unfortunately a lot of the
i ssues that you're bringing up here with Sienmens al so
have shown up in the other vendors.

DR. ZUBER |"m sure you have probably
nore directed nore by the other vendors than by
Si emens, but since you are discussing code, | think
this is the place to discuss it.

MR. CARUSO Right, right. The issue of
t he docunentati on seenms to be a comon probl em anbng
all the vendors, and | think the commttee has been
equal ly -- has pointed out to all of the vendors in an
equal fashion their shortcomngs in this particular
area. So |I'mnot sure how nmuch of a coverup there's
been.

And in all of the neetings that we' ve been
having with the vendors where we neet individually
with them there have been representatives fromtheir
custoners, and their custoners observe our conments
about the shortcom ngs in their codes.

So the custoners are hearing this, and we
had a neeting | ast week with one of the vendors about

one of the reactors and reactor types. He nmade this
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point rather strongly, and | believe | get voted in

Inside NRCthis week on this subject. So |I'mnot sure

how much this is actual |y bei ng covered up as nuch as
being --

CHAI RVAN WALLIS: So there's a good trend
her e.

MR. CARUSO Well, | think it depends on
how you view it as to whether it's good or bad, but
there is definitely a trend.

DR, ZUBER: Is it com ng out of the crowd?

MR. CARUSO Well, it's being discussed,
and | think everybody knows about it.

MR. LANDRY: There is inprovenent.

VR. CARUSC | think there's an
i mprovement . | think there's a lot of resistance
nostly from the point of view of cost. | mean,

clearly wupdating docunentation and naking these
i nprovenents cost noney, and it's the ol d questi on of
how good i s good enough.

And |I've had people in the industry tell
me that the new requirenents and the new SRP and t he
reg. guide will cause the industry to stop naking
changes because they can't afford to go through the

process anynore.
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| hope that doesn't happen, but |'m
starting to hear this, and I think we'll have to work
with them to show them that it's in their best
interest to nmake the changes, to make themin a way
that is visible and, as you say, transparent to both
OSTU and to the industry, and | think we'll al
benefit fromit.

But it would be a bit of work.

MR, SCHROCK: Well, I'd just like to add
one thing here. | hear what you' re saying about the
role of your regulatory group and the role of the
ACRS. They do have sonewhat different purposes, but
their common thread is that they're dealing with the
i ssue of the quality of the technical assessnent.

Thi s comruni cati on probl em between the
ACRS and NRRis one that | think is serious. You' ve
been asked how can it be that the RAIs that you send
toindustry seemnot to refl ect sonme concerns that the
ACRS has t hat have been t hought at | east by sone here
to be inportant questions.

But it's the vacuumthat's created by no
answer. Anillustration of that is ny sinple question
about how is the kinetics calculation done; what
i nput, fundanental data, are wutilized in that

calculation, and why 1is it that you accept
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docunentation that doesn't tell how that cal cul ation
is done?

It may be that you've seen it in enough
detail that you think that it's perfectly fine, and
the question is irrelevant and doesn't deserve the
time to answer, but that's not a productive way of
i nteracting.

You characterize the recent past as been
an era in which the | evel of cooperation between NRR
and ACRS has been greatly increased. | nust say,
Ral ph, as an outsider that doesn't work with this
daily, but listens to these argunents over and over
again, | think you' ve got a long way to go in your
conmuni cat i on

If you hear sonmething that has been
t hought to be of significance fromthe ACRS and you
conclude that it's not inportant enough to put in your
RAIs, then | think you ought to occasionally
comruni cate with the ACRS and say, "For these reasons
we don't think that is an issue that we have to take
upwith the industry that we're currently interacting
with."

What's your response to that?

MR. LANDRY: Well, that nay be a valid

criticism Virgil, that perhaps things are slipping
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t hrough that we' re | ooki ng at and saying, "Well, we're
not real interested in that. This questions we are
interested in. So we'll pursue this question.”

If we are guilty of that, then I think we
need to be aware of it earlier than we have been al so.
Per haps what we need to do is provide you with our
guestions and our concerns at an earlier date in
revi ews than we have been so that you can seeif we're
capturing your concerns or not, andif we're not, tell
us that we're not and what the concern is so that we
can try to capture it in the request.

W thout gettingintothe point that we're,
agai n, using the subconm ttee as our consultants, but
we will take that back and attenpt to make sure that
we are nore responsive to your concerns and to
i nform ng you of what questions we are raising so that
Wwe can capture your concerns.

CHAI RMAN WALLI S: this is much nore
efficient, as we've discussed before, than the ACRS
waiting till the end and t hen suddenly bei ng present ed
wi th sonething perhaps it doesn't |like, and the only
option it has is to say sort of yeah or nay w t hout
any chance to nodi fy or change.

MR. LANDRY: Well, we've been feeling our

way along on this with providing material faster to
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the subconmttee and to the commttee, getting
concerns back fromyou. W've triedto tell you what
our concerns are.

We are wal ki ng al ong this path together,
and | think that it still needs i nprovenent, and where
it's not where you think it should be, 1'd like to
know it so that we can figure out how we can i nprove
t hi s comuni cati on between us so that we don't wal k
into the nmeeting and say, "Well, we thought this
ki netics was okay."

And then you remind us, "Well, we didn't
think it was okay. W thought it was very serious."

And say, "Holy cow, he did say that, but
| didn't catch it at the time." Then we have to
backt r ack.

CHAl RVAN WALLI'S: It's in the transcript,
and it'sinthe witten docunent. Maybe you shoul d go
t hrough ACRSwitten stuff and check themoff or cross
t hem out .

MR. LANDRY: Well, as | said, Gaham |
think it has to be a twd-way street, too, that when
you see our request for additional information, you
have to | ook at those right away and say, "Ckay. You

did not capture ny concern,” and not as a consultant
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witing the request for us, but saying, "I have a
concern on this. Wuld you wite sonething?"

CHAI RVAN WALLI'S: | think we hel d back on
it this tine to see what you woul d do.

MR LANDRY: And if we fell down, we
apol ogi ze for that, but we're trying to work through
this together so that as we get into these nore
difficult code reviews, we can perhaps iron out these
probl ens now.

Because smal | break LOCA under Appendi x K
traditionally has been a very cut and dried review
I f you | ook at the SER on ANF RELAP, it doesn't say a
whole lot. |It's a pretty cut and dried review that
was done.

And we've tried to go into a great dea
nore depthinthis review. W're working our way i nto
greater and greater depth because we al so knowt hat we
are going to be getting the best estimate LOCA to
review, which is going to be a much nore in depth
revi ew

So as we're working through this, thisis
a | earning process for us, a learning process for you
guys, and a | earni ng process for us working together.

CHAI RMAN WALLIS: Ckay. Let's go on.
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MR. CARUSO. Well, Tony Usesis here, did

t he reviewof the kinetics, and | think he can address
Dr. Schrock's question about the data val ues.

CHAl RVAN WALLIS: Let's address it now.

MR, ULSES: Well, actually | did part of
the review of the kinetics, but let me just basically
-- | think what we're | ooking at here is what | guess
| woul d consider to be sort of a general | don't know
if I want to use the word "problem™ but |ike an i ssue
of all of these regs. and systens codes is that they
al ways have a default value for beta.

Sothat's avalue that the analystsreally
shoul d never use because it's not the appropriate
val ue. What the anal yst needs to do is they need to
| ook at that as an i nput paraneter which needs to be
calculated off line by an appropriate last visit
nmet hodol ogy, and it needs to go into the code.

And that's sonething that the staff woul d
then review in an audit or an inspection or in the
application review of the code, when we get the code
in for the actual plant specific application.

But unfortunately all of these codes have
to be filled out in the input manual, and there's
really not much we can do about it, but it's a val ue

that the analysts really I guess | would say in ny
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judgnment should really never use because it's not
goi ng to be appropri ate because nobody i s anal yzi ng a
cl ean, unburned quarry. Those don't exist, andthat's
what's in all of these codes unfortunately.

MR. SCHROCK: Well, | agreethat it has to
be calculated. It's a part of the cal cul ati on of the
transient that's being addressed by this code, and it
seens to ne that inthe spirit of having the nodels in
the code fully defined, that is sonething that needs
to be spelled out in the thermal hydraulics code.

| think it reflects the long history of
separating the neutronics calculations and the
t her mal - hydraul i cs cal cul ati ons and bel i evi ng t hat you
don't really have one physical world out there where
t hese things co-exist.

That may be an explanation of why it
exi sts this way, but what you've just described could
| ead to a concl usion that you have a saf e systemow ng
to the fact that the default value of beta has been
used in the cal cul ation.

What's to guard agai nst that? How do you
know that that isn't going to be the case?

MR, ULSES: Well, | guess | woul d say t hat
that would be just as -- that that woul d be the sane

as, say, sonebody putting in a loss coefficient into
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a channel. It's an input paraneter which woul d af f ect
the results, and it's a value that the analyst is
actually required to put in because there are default
| oss coefficients in all of these codes. They're
al ways zero, but they're there.

And it's sonething that the anal ysts have
to be aware of, which is why these codes require
highly trained, highly skilled users, and that's why
the staff when we |ook at these codes in an
application sense, we need to be really aware of this
stuff, and we need to look at it closely.

MR. SCHROCK: Well, I'mnot convi nced t hat
all of the code analysts are that versed in the
neutronics side of this problem and so | think that
you will find if you really put that test to the
popul ati on of code users out there, that you woul d get
the wong answer from a substantial nunmber of them
that they woul d t hink that the default val ue was j ust
fine.

VWhereas the reactivity corresponding to
pronpt criticality may be different by a factor of two
or nore.

MR. ULSES: Certainly.

MR. SCHROCK: And that is a major factor,

and such mjor factors shouldn't be left to
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essentially the chance that all of your code anal ysts
are so well versed in every aspect of nuclear
engineering that they're dealing with this one
correctly, too.

The code should describe howit's to be
done. If you don't describe howit's to be done, you
| eave yourself open to having the wong answer.

How can you regulate under those
ci rcunst ances?

MR. LANDRY: | would like to |let Sienens
respond to this question.

MR. O DELL: Perhaps | can junp in here,

M. Schrock.

It is Larry ODell with Sienens.

It's exactly the situation that was just
out | i ned. W get our betas and our neutronics

paraneters fromthe reactor physics cal cul ations for
the specific design, cycle designs stuff that we're
| ooking at, and we do a revi ew of those every cycleto
make sure what we've used in the anal ysis bounds the
current cycle.

kay. Now, as far as where that is
captured, we don't capture that in the code, and the
reason we don't capture that inthe thermal -hydraulics

code descriptionis because we intend to use this code

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(Transcription from tapes provided by NRC.) 353

for nultipletransients, and what is the correct val ue
as far as picking a conservative value for a specific
transi ent varies.

So we have i n our anal ysis guidelines the
description of what betas and what tine in cycle
shoul d be used, and the thermal -hydraulic analysts
sinmply goes, getstheinformationfromthetransmttal
fromthe neutronics people, gets that beta, puts it
in, references that transm ssion fromthe neutronics
gr oup.

The QA reviewer then goes through that
anal ysis and checks to see that, in fact, that is the
right beta value, and it is the one specified in the
gui del i ne.

So there's a doubl e check on that process
in going through the analysis.

MR, SCHROCK: |s there a place in the user
guidelines that this is clear to the person who is
exerci sing S- RELAP5?

MR O DELL: Yes.

MR,  SCHROCK: And where is that? Wy
don't you point ne to that documentation for this
code?

MR O DELL: | can provide you the

gui del i ne docunent ati on for t he ANF RELAP net hodol ogy.
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We generally put the guidelines together in detail
after the NRC review is concluded, and the reason we
normally do that is because quite often there are
changes to the nmethodol ogies as a result of the NRC
revi ew.

Now, when you get the realistic LOCA
because of the comments that we heard in the commttee
last time, you will get as part of the submttal the
actual qguidelines that tell you how we build the
I nfotech, and then turn around and tell you how you
execute the transom and that should cover all of --

DR. ZUBER: But as of nowthere is nothing
in witing?

MR. O DELL: Well, there is something in
witing for the ANF RELAP net hodol ogy, but not for the
S- RELAPS net hodol ogy. | woul d not expect it to vary
significantly in the neutronics paraneters.

MR, SCHROCK: VWell, there wll be
responses that are calculated in denonstrating the
adequacy of the code that will have dependence on the
point in the cycle in this regard, and | don't find
that there is identification. VWhen that Kkind of
result is presented, thereis not anidentification of

the point in the reactor cycle or the specifics of the
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core properties that are taken as the i nput for that
anal ysi s.

Ther e needs to be a nunber of cal cul ati ons
when you | ook at the question of safety. What is the
worst situation fromthat particular point of view?
Is it for a newcore? Is it for a core that's near
end of life? Is it near end of cycle, at the
begi nning of cycle? What is it?

CHAI RVAN WALLIS: Is this true of small
break LOCA, that the answer differs depending on the
time in the cycle?

Presumably in n32 do43 or 53h sl ow break

LOCA not hi ng happens. Little happens, if it'sreally

new.
MR JENSEN: |'msure it is.
MR. SCHROCK: | don't know the answer to
that offhand. 1'd have to think about it a little
nor e.

MR. JENSEN. Snall break is very sensitive
to the actual power profiles. So we | ook for the tinme
incycle. It tends to give the nbst up skewed power
profile. | believe that tends to be end of cycle
condi ti ons.

CHAl RVAN WALLI'S:  So small break LOCA is

anal yzed at end of cycle conditions?
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MR.  JENSEN: Vell, we analyze it at
various points in the cycle, but typically findit's
worse at end of cycle because of the actual power
shaper.

MR. BOEHNERT: Coul d youidentify yourself
for the record, please? Could you identify yourself
for the record?

MR. JENSEN: M nanme is D. A Jensen with
Si enens.

MR, BOEHNERT: Thank you.

CHAl RVAN WALLI'S: Is this apparent to the
reader of the docunentation? | neanyou'retellingus
sone useful information. This is sonething
suppl ementary to what's in the docunents?

DR ZUBER: Well, see, this was not in a
docunent because when they asked me do | think it
says, no, it is not inthis. Were is the data? So
it is not, not yet.

MR. O DELL: Again, this is Larry O Del
of Si enens.

But, you know, the reason it doesn't show
up in the code di scussion, S-RELAP5 code di scussion
is, again, because we woul d use that code for a nunber
of net hodol ogi es. Ckay? The appropriate choice of

beta varies between those nethodol ogi es.
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So you have to handle that sonehow
separate fromwhat's actually in the code wite-up.

DR. ZUBER Right, but then --

MR O DELL: -- you should it in --

DR. ZUBER: But then you should nake a
reference i n discussion on that point inthe manual in
the core and give a general guidance and then refer
the reader to particular docunents that this is
addressed, but as of now there i s nothing addressing
this issue, period.

MR, O DELL: Well, see, | would say the
ref erence has to go the ot her way because t he anal yst,
he goes to his guidelines and says, "This is how I
conduct and execute this analysis, and --

DR.  ZUBER: But, see, you're really
dividing the physics in two parts. | nean one is
thermal hydraulics. The other is neutronics.

But Virgil pointed out physics is
together. You cannot really separate, and you have
one question in one docunment, another question in
anot her one. There is always the possibility people
will not go to nore docunments and wll fall in
bet ween.

So | see absolutely noreason. If thisis

an i ssue, put it in the docunent and di scuss it not to
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the detail you may need, and if there is additiona
detail thenrefer it, but there should be sonmethingin
witing.

MR. CARUSO Dr. Zuber, | think a nore apt
anal ogy woul d be a conparison of the description of
the plant and the FSAR to the operating procedures.
You have in the FSAR a description of how the punps
and the val ves and t he pi pes are put together, of how
the plant is actually operated as a detail ed set of
procedures.

And what we have here is a code
description. It's the tool that's used, and t hey have
a default val ue, but then Sienens and all the vendors
have detail ed procedures for perform ng the anal ysis
t hat descri be which particul ar val ues to use for beta,
whi ch particul ar values to use for | oss coefficients,
and they have very detailed --

DR. ZUBER: \Well, that's fine. | nmean
that's good, but at |east you just don't commt a
total readinginthis a small section discussing this
and pointing to the procedure of howto do it. At
| east there is something in witing. Sonebody can
say, "Ah-ha, they have addressed this issue, and |

feel good about it.
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MR.  CARUSO The difficulty is that

someti mes the codes are used mainly in nmultiple types
of analyses. For exanple, as we heard today, they
could be used -- this code could be used as a snmall
break analyses or in transient analysis. You would
have to include references to many, many different
gui del i nes and operating procedures, like in BWR, for
exanpl e.

If you had a description of the FSAR
you'd include references to all of the operating
procedures for the RHR system which breaks in | don't
know how many different ways.

| mean you woul dn't want to clutter upthe
docunent ati on of the codewith all of the different --
with references to all of the different ways that it
coul d be used.

CHAI RVAN WALLI'S: I'mtrying to think of
what we're doing here. So, | nmean, this is l|ike
saying are we going to approve a hamrer because
soneone has used this hanmer to drive a two penny nai l
through atwo inch fir or sonmet hing, and you say, "No,
it's up to the carpenter to use it for driving a
different kind of mail through oak," or whatever.

And that's a different problem As |ong

as t he hanmer wor ks for whatever is inthe regulations
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for the code review process, then we don't care
Well, it's up to sonebody else to figure out how to
use it for other purposes.

MR. CARUSO No, no, it's not up to
sonmeone el se. The people who are doing the code
review are the same people that reviewed the
applications. There are two parts to the code revi ew
process.

CHAI RMVAN WALLI S:  So t hen you have anot her
review, which is |ooking at how we used it to drive
this thing through the oak and did it work for them
and so on.

MR. CARUSO Exactly, and if they decide
t hey want to use the hammer to turn a nut sonepl ace,
then we'll say, "No, that's not appropriate.”

CHAI RVAN WALLI'S:  You can do that, but
it's alittle tough.

MR. CARUSO  You can, but we woul d say,
"No, it's not appropriate.”

And one ot her point, and | think this cane
up during the power operating neeting we had several
weeks ago, is that eventually we have the opportunity
to actually audit the way these codes are used. W're
going to do that for the power up rates. W do it in

ot her circunstances where we send smart guys |i ke Tony
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out there to | ook at the val ue of data and say, "Prove
to me that that's the right value used in this
cal cul ation.”

So this is part of a very |arge web of
regul ation that goes on, and it has just been
impractical for us to insist that every part of the
docunentation for each tool described an entire
process.

| think 1'd like to have a road nap
docunent for these processes that you could refer to,
but | haven't quite got there yet.

CHAI RVAN WALLI'S:  You're hel ping us. W
are slowing down the presentation, but | think it
hel ps us to put things in perspective, and then the
qguestion, of course, arises when this hamrer is going
to be used for lots of different things: how many
assessnments do you need at the | evel of inproving the
code that we're here for today?

It's part of this big process, but we | ook
at a very little part and say, "It worked okay for
these things. Therefore, it's okay to nove on to the
next step where it's now use for a broader
applications,” which we're now also going to

i nvesti gate when we have to.
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MR. CARUSO Well, in your case, we have

our statenent from Sienens that they intend to use
this code for small break LOCAs and transients and |'m
not sure which plants. Westinghouse?

MR. O DELL: Westinghouse and Conmbusti on
Engi neeri ng.

MR. CARUSO. But | mean, it's a particul ar
two | oop, three |oop, four |oop?

MR. O DELL: Three and four | oop

MR. CARUSO. Three and four | oop, but not
two | oop.

MR O DELL: Not quite yet.

MR. CARUSO Ckay. So we know what that
uni versal applicability is, and we review for that
particul ar universe, but then we have another bite at
t he appl e when sonmebody cones i n and wants to actual ly
apply.

CHAI RMVAN WALLIS: Ckay. So are we ready
to nove on?

Have you | ost track of where you were?

MR. LANDRY: Well, | was ready to start
t al ki ng about sone of the nodifications that have been
made to ANF RELAP to bring it up to S-RELAP.

The code was nodified to add a nulti-

di mensi onal capability. This is really a 2D
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hydr odynam cs nodel i ng capability that's been added to
the core. This nodeling allows the code analyst to
nodel such things as the Downcomer in an r theta
nmet hod, and the core can be nodel ed as an rz net hod or
nodel , or you can nodel one di nensi onal node. You can
connect the one dinensional nodes to the two
di nensi onal .

This gives the analyst the capability to
break down areas where we see hydrodynam c effects
that are not well represented by one dinensional
nodel i ng. They have the capability of going to two
di mensi onal nodeling or is captured in the analysis
t hat' s perforned.

The code has been nodified --

CHAI RVAN WALLI S:  You asked t hemabout 2D
nodeling and why they used it some places and not
others, and they cane back saying, "Well, we didn't
use it where nulti-dinmensional effects were not
expected. "

| wonder if that's really adequate. |
nmean you don't really know what happens till you try
it, and just to say you didn't expect themis a pretty
poor reason for saying we shouldn't investigate it.

MR. LANDRY: Well, thereis the background

of a number of test prograns, experinental prograns
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where even though they're scaled, we have -- and
everybody in the i ndustry has been i nvol ved i n t hese.

CHAl RVAN WALLI'S:  That woul d be hel pful .
That' s okay.

MR. LANDRY: We've seen that their one
di mrensi onal nodeling is not adequate. So that gives
insight tothe anal yst to say, "Okay. Things |ike the
Downconer ar e not adequat el y nodel ed i n one di nensi on.
W need a two di nensional nodeling capability.”

We can | ook at particularly sone pi pes and
say, "Okay. One D nodeling in this type is okay."

CHAI RVAN WALLI S: That's okay. Then
there's sone evidence, but when you ask a question,
presumably you ask a question, why didn't you use 2D
nodeling for a |l ower plenum you have some reason to
believe that it mght be profitable to do so.

When t hey cone back and say, "W didn't do
so because we didn't expect rmulti-dinensiona

effects,” this is sinply a brush-off saying, "W just
didn't want to do it."

There' s no evi dence submitted that because
of the loft test so-and-so there weren't nulti-
di mensi onal effects and all of that. There's no way.

It's just sinply saying, "W didn't want to do it."

| s that an adequate answer?
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MR. LANDRY: Well, we're talked with them
on the tel econ about sone of these, too.

CHAI RVAN WALLI S:  Yeah.

MR. LANDRY: The energy equations have
been nodi fied so that they can serve energy that are
in the code. This has been a problemw th RELAP and
a problemthat cane out with a generic |letter or code
use on RELAP a nunber of years ago when we saw somne
users trying to take RELAP and use RELAP for
cont ai nnent nodel i ng where we knew t hat RELAP di d not
conserve energy properly when there was a huge
pressure differenti al between one vol une and anot her.

Fi xes have been made to t he code so now S-
RELAP i s capabl e of conserving energy.

DR ZUBER  \Wat fixes?

MR. LANDRY: "1l have to get the code
manual out.

CHAl RVANWALLI S: Wel |, thereis evidence
and we've seen nunbers in the reply responses, |
t hi nk, that show that energy is conserved better for
sone situations.

MR, KELLY: Hi. Joe Kelly from Si enens

Power .
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And | point out that it was not fixes to
t he ener gy equati on, but rather actually recastingthe
equations conpletely that provide a difference.

CHAI RMVAN WALLIS: This is was including
terms whi ch have been i gnored before and things |like
t hat ?

MR, KELLY: Yes.

MR MARR John Marr fromthe staff.

TRAC and RELAP, the original fornulations,
the work termdifference of the volune PV termisn't
captured properly when you do the finite difference.
You just don't get conservation of that work term and
you have to refornul ate t he equati on, and so you treat
t hat properly.

It goes bad when you have big pressure
di fferences between two vol unes.

MR, SCHROCK: In response to RAl's, | read
that certain things are negligi ble when conpared to
other things owing to sonme sinplistic nunbers that
were provided. The conparison seens to be made, for
exanpl e, for kinetic energy as conpared to interna
energy.

I nternal energy is cal cul ated with respect

to some arbitrary datum conventionally, and so the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(Transcription from tapes provided by NRC.) 367

magni t ude of the internal energy may be positive or
negati ve, dependi ng upon where the datumis chosen

So there is a question as to how one can
conpare a kinetic energy quantity at a point in the
t hermal - hydraulic systemw th the internal energy at
that sane point when the internal energy is
necessarily calculated in such a way. Such a
conpari son would seemto be neani ngl ess.

In fact, what needs to be conpared in the
conputation is changes in the quantity, changes in
internal energy in conparison with changes in other
quantities to find out if it is justified to neglect
the change in one thing as conpared to changes in
ot her t hi ngs.

CHAI RVAN WALLI'S: | think that's exactly
the sanme thing in ny notes on the RAls, page 7 or
whatever it is. It is changes that matter. So we
don't know if you can accept that statenment yet that
it's negligible conpared with the absolute val ue or
t he changes. Maybe now you won't accept it.

MR. LANDRY: Well, we'll go back and t ake
a look at it now

Ckay. | said earlier that the nunerica
sol uti on has been changed. To go to use of al gebraic

mani pul ation i nstead of a Gaussi an el i m nati on net hod
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for reduction of the hydrodynamic finite difference
equat i ons.

The state of steamby condensabl e mi xture
has been inproved so that at |ow steam qualities,
i deal gas equation is used for both the steamand the
non- condensabl e so that you can calculate the state
relations for both steamand t he non-condensabl e gas
and a |l ower steamquality m x.

Hydrodynam ¢ constituative nodels have
been nodified significantly.

MR. SCHROCK: Do you find that steamnon-
condensable mxture -- in the RAIs there's also a
response that calls out, again, sonething that was in
the report that is very puzzling to me, and that is
t he virtue of somet hing being a better description for
a circunstance where thermal -hydraulic condition at
tenmperature |ower than the ice point.

In this context it seenms to be really
irrelevant, and it's a puzzle to ne as to what that
statenent is trying to convey, but evidently it's
sonething that's not puzzling to the staff.

|"d liketo hear an explanation of it sone
time. What in the world is the argunment here?

MR. LANDRY: Well, you can't get the ice

poi nt .
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CHAI RMVAN  WALLI S: Well, vyou can, |

suppose, if you take the reactor up into the --

MR LANDRY: Joe.

CHAl RVAN WALLI'S:  -- and open it up.

MR. LANDRY: | guess there is one place
where you can get down close to the ice point or
before, when you're discharging accunulators in a
| arge break LOCA, and that may be -- I'mnot famliar
with what part of the docunentation you're talking
about, but that could be what it's in relation to.

DR CHOWN This is where -- that's what
exactly we call it.

CHAl RVAN WALLIS: | can't --

DR CHOW Heim ng Chow.

That' s what happened when the in the | arge
break the pressure and the tenperature will go bel ow
ice point. | nmean, that's what happened, and you have
to be able to handle that.

THE REPORTER: Pl ease use the m crophone
next time.

CHAl RVAN WALLI S:  Ckay.

MR,  SCHROCK: So it's the isentropic
(phonetic) expansion of the m xtureinthe accumnul at or

that you're concerned wth.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(Transcription from tapes provided by NRC.) 370
DR. CHOWN Yeah, that is the point. |

t hi nk so.

MR. SCHROCK: Was there sone particul ar
reason that it was suspect at |ow tenperatures.

DR CHOW Well, the problemis --

CHAI RVAN WALLI S: Can you get to the
m crophone here? He's having trouble.

DR. CHOWN  The problem is when you're
bel owt he i ce point, you don't have that in the proper
dice (phonetic) or you just cannot continue to
cal culation. That's the basic problem Ckay?

MR LANDRY: Ckay. Thank you.

kay. The hydrodynam c constituative
nodels were nodified to make the RELAP5 interface
friction and interface mass trench -- nodifications
were nmade to the interphase friction and interphase
mass transfer nodels.

Solar flow regines, transient criteria
were nodified to be consistent with published data,
and transient flow reginmes were introduced for
snoot hi ng of the constituative nodels.

The transfer nodel s are pretty consi stent
with what's in RELAP5/MOD2 and MOD3 codes, with a
coupl e of exceptions. The Dittus-Boelter equation and

gas flow was changed to the Sleicher-Rouse
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correl ation. W'l talk nore about that a little
| ater.

The choke flow nmodel was nodified to
i ncl ude nmoody critical flowas required by Appendi x K.

Count er current fl ownodel was nodifiedto
go from Kutatal adze type CCFL correlation to the
Bankoff form And this makes the nopdel consistent
wi t h RELAP5/ MODS.

Conponent nodel s, EPRI punp nodel, punp
requi renments nodel was i ntroduced intothe code. Punp
head termin field equations was nade nore inplicit.

| CECON contai nment code was made an
integral part of the code. For the fuel, RODX2 and 2-
D2 codes were made an integral part of the code so
t hat there was a consistent cal culation in going from
RELAP to the fuel to the containnent.

Now, the code architecture was finally
nodifiedtobringit intoconpliance w th RELAP5/ MOD3,
and to use FORTRAN 77 throughout the code.

CHAl RVAN WALLI' S:  |'s Baker-Just still the
best around? |s Baker-Just still the best that we can
do with underwater --

MR,  LANDRY: Vel |, Baker-Just is what
keeps being referred to.

CHAl RMAN WALLI'S:  Yeah, | know.
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MR LANDRY: And that's in Appendi x K

CHAI RVAN WALLIS: | know, but is it still
the best? | nmean, Appendix K, you don't want to be
fossilized forever at the Appendi x K |evel.

MR. LANDRY: Except when the code i s made
to be in conformance with Appendix K. It has to use
what ' s required.

MR, SCHROCK: It's my recollection of
reviewing thecritical fl ownodel inthe docunentation
was that it deals predom nantly with the Ransom Tr app
nodel and how that's inplenmented. The numerics of
that | feel are a problem

| expressed that in my report. There is
fuzziness in the thinking about how to view the
geonetry between the |ast node in the conputational
systemand t he i magi ned choke pl ane, the difficulties
of that kind.

But | don't renmenber an expl anati on of the
nunerics of inplenmenting the Mody critical flow
nodel. Is that in the docunentation?

How does one go from the conputational
cell in which the flow properties are described in
ternms of the two fluent, six equation nodel to a choke
flow condition at the break, which is governed by

i dealistic calculation which presunes that the two
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phases are in thermal equilibrium but that there is
slip between the two phases and has a value for the
slip which is found to be dependent sinply on the
density ratio of the two phases?

What happens nunerically as that's being
i mpl enent ed?

MR.  LANDRY: Can sone of the Sienens
peopl e answer that?

DR. CHOW The problemfor that chokingis
that the only thing we have is the core, and we have
t he junction property and warning property. And for
an actual choki ng we have got to go t hrough a channel
or sonething, and that's a particular -- the point
property you don't know. See, the code doesn't
cal cul ate that.

So basically you have to have sone
approach nenti oned fromt he code, cal cul ati ng vel ocity
under the warning velocity, and then fromthere to
cal cul ate a choki ng, the property at the choke point,
and that's why all of this calculationis inthis. |
nmean you have an equation about it, but that's
basically trying to get fromthere, fromthe boiling
center property to the choke property and use that as

a point for cal cul ating choke.
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And in ternms of Mooney, basically it's
assuned that equal velocity. That's why Mboney
borrows this.

CHAl RVAN WALLI'S:  Equal vel ocity?

DR CHOW Equal velocity, yeah.

CHAI RVAN WALLI S: | thought he had a

square root of density ratio.

DR. KRESS: Cube root of density ratio.

DR. CHOW Yeah, the formulais |likethat,
but the actual application is the choke. W use the
sane cal culation. The fornulais like that to get all
of these. | nean he drive that to where he tried to
say -- the equation is derived from flow velocity
data, is sonmething that cubic of that. Yeah, that's
right.

DR. ZUBER: Yes, but | don't follow your
argunent at all. You call it the two fluent nodel,
two nomentum two --

THE REPORTER: Can you cone to t he podi unf

CHAI RVAN WALLI S: Can you cone to the
podi unf

DR. ZUBER: | cannot fol |l owyour argunent.
You cal |l it six equation, two nonentumand two ener gy,
two container rate, and at one pl ane. Downstreamyou

had to conbi ne them sonehow, and you have in that
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deficient nodel. How do you do it? | mean you nust
vi ol at e somet hi ng.

Ei t her you have t he nonentum-- howdo you
do that?

DR. CHOW | nean, that's the problem
That's why that you' ve got sone approach nentioned
bet ween cal cul ate fromthe 6 NM 6 B, 6 equation into
basically the kind of honbgeneous nodel s.

DR ZUBER But you have to have sone
rational e. Yes, you have conserved t he nonentum You
have conserved the energy. |[If not, what happens to
t he energy?

You conbi ne these things, and you have a
particul ar nodel with a particular slip --

DR. CHOW No.

DR ZUBER -- at the end.

DR. CHOW Usually, youstill -- you still
pack it. The enthalpy is still the same. | nean the
ent hal py between t he point and that point is still the
sanme. Your His still the same. The His constant.
' m tal king enthal py is constant. Ckay? So H is
const ant .

DR. ZUBER: But your cube of the density
rati o comes fromthe kinetics, kinetic energy. That's

where it cones from
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DR CHOW Yeah.

MR KELLY: This is Joe Kelly again.

"1l seeif |I can nake what we do a little
bit clearer. There's basically two questions. Oneis
what is the critical flow according to the Moody
nodel, and then the second question is how do you
nodi fy the equati ons i n S-RELAPS so t hat you reproduce
t hat magni t ude.

And so what Dr. Chow has been talking
about is how you extrapolate fromthe cell centered
quantities to the cell edge quantities in order to
cal cul ate the Moody critical flow. In that the cubic
root of the density ratio is used, but when it's
actually applied -- so in effect what we --

DR. ZUBER But you have a different slip
in the center because you have -- there is no
guarantee that you will have the sane slip in the
center and cubic root of the ratio at the end.

MR. KELLY: Yeah. At the junction where
the critical flow nodel is applied, the two fluent
nonment um equations are overridden. So basically
they' re taken out, and you end up using, in effect, a
fl ow boundary condition, and that flowis cal cul ated

fromthe Moody critical flow nodel.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

(Transcription from tapes provided by NRC.) 377

And then there is a sectioninthe manual ,
in the nodels --

DR. CHOW Yeah, yeah.

MR KELLY: -- that describes it.

DR. CHOWN \What actually we do is we go
back to the data poor table, and we make sure our
cargo (phonetic) is the sane as what we come out. It
is the so-called Mody table. So that's why we end up
w th that.

MR, SCHROCK: Well, 1'll go back and | ook
at that, Joe, and see what's done there, and | suppose
you can chalk it up tomy owm fault if it's there and
| didn't understand it.

| was sonmewhat m sl ed, | woul d say, by the
| ength of presentation devoted to the use of the
Ransom Trapp  nodel that's presented in the
docunentation, and | guess | find it a little
surprising that the main concern in the NRR review
here is not at all the Ransom Trapp nodel, but instead
the fact that the Mwody critical flow nodel is
implenented in order to meke it conpliant wth
Appendi x K.

There still is anissue that | think needs

to be |ooked at critically, and that is how good is
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t hat i npl ementati on of the Mboody nodel, but | suppose
NRR has done that.

It's not apparent fromwhere |' msitting.

CHAl RVAN WALLI S:  The regul ati ons forced
you t o do sonet hi ng whi ch makes no sense physical ly at
all. 1t's inconpatible with the whole trend of the
two fluent nodel to suddenly invoke Mody as a
critical flow nodel

MR SCHROCK: Yeah, it is.

DR. ZUBER: Well, the issue is really --

MR SCHROCK: Sonethingartificial has got
to be done.

CHAl RVANWALLIS: It's alnost |ikethere's
a regul ation saying that you nust violate the second

| aw of Thurwood and Al ex (phonetic). So you're forced

to do it.

DR KRESS: That needs to be fixed.

CHAI RVAN WALLI S:  Ckay.

MR. LANDRY: Well, Appendix K al so says
t hat you nust use very fine noding. | don't have the

exact words in mnd on that, but it's right there in
Appendi x K, and that feature of Appendi x K seens to be
ignored in the regul atory process.

CHAl RVAN WALLI'S: Well, it nakes no sense

i f you suddenly override everything with Mbody anyway.
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DR KRESS: Noting doesn't matter.

CHAI RVAN WALLI S: Okay. So you've goneto
t he next slide.

MR. LANDRY: I'Il talk alittle bit about
the nunmerics. W spent a great deal of time, as |
said earlier, looking at the nunerics. Not being
experts in nunmerics, we got very interested in what
was goi ng on because we knewt hat t he RELAP5 codes had
had nunerical problenms in the past. There were
probl ems with numeric di ffusion. There were probl ens
with generating mass errors and so on.

So when we |ooked at the numerics, we
started trying to track through the equati ons, and as
you have al so pointed out, we were having problens
followng all of the subscripts and superscripts and
figuring out physically or trying to understand
physical ly what the equations represented.

So we spent a lot of time, and we still
are not experts on nunerics, but we tried to | ook at
what Si emens was doing with the code and see if it was
real |y working and maeki ng the code nore robust.

W felt that use of the sem-inplicit
nureric solution schene was making the code nore
robust, that its use of partially inplicitnessintine

was good. W felt that the foreign relation of
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implicit terns to be linear at newtime, which seened
to be a pretty good i dea.

We | ooked at the linear tine advancenent
matrix that they were solving with sparse matrix
t echni ques, introduci ng what was to us a newi dea, and
we were pleased with the general changes going to a
sem -inplicitness in the code.

CHAI RVAN WALLI S: Does this save run tine
as well?

MR. LANDRY: | don't knowif it saves run
time. |In the past, a nunber of the changes were nmade
into RELAP to nake the code run faster and in the
process created other problens.

What we' ve been | ooki ng at, the i npression
that we've gotten is that Siemens wasn't so concer ned
with run tinme as with robustness with these changes.
So our feeling was they're going in the right
direction. They're getting out of this m ndset that
we' ve got to make the code fast and run in real tine.
Let's back up. Let's nake the code get rid of sone of
the errors or |let the code calculate wthout
generating errors where there shouldn't be errors.

MR. SCHROCK: Does it have any inpact on

the frequency of code failures, required restarts?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(Transcription from tapes provided by NRC.) 381

MR. LANDRY: 1In fact, one of the goals of
t he nuneri cal changes was that the restart -- the code
woul d be snoot her for restart, but the code woul d not
have to be restarted as nuch because the code woul d
not fail as frequently.

MR. KELLY: Thisis Joe Kelly fromsSi enens
Power, and 1'll give you an exanple of that.

You're probably famliar with when the
| NEL was using the RELAP5/MOD3 code for the AP-600,
and you had to baby your cal cul ati on al ong, you know,
part of the transient. You get it done, and the code
would fail. You'd have to back up and restart and
t ake a nunber of di fferent cal cul ati ons bef ore you got
to the final answer.

And as we went through the AP-600, that
get better and better, but still RELAP5 was pl agued
with what are comonly know as water property
failures.

Those ar e al nost unheard of at t he version
of the code that Dr. Chow nodified for Sienens. For
exanple, in the realistic large break LOCA we
typically put in a job that will do 70 | arge break
LOCA transients, and all 70 of those were run to
conmpletion with no failures. That's common, and t hat

t akes about three days to do 70 | arge break LOCAs.
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MR, SCHROCK: | think that's inpressive,

and | would think you' d want to highlight that as a
maj or i nprovenent inthe RELAP conputations. | think,
in fact, one needs to be suspect of cal cul ati ons t hat
have been carried to conpletion with so-called
restarts, the idea that you canreally set up initial
conditions to correctly carry on the continuity in a
calculation that's termnated by a code failure or
machi ne fail ure.

DR KRESS: Worrisone.

MR. SCHROCK: Yeah, very worrisone.

DR KRESS: You don't know how far --

MR. SCHROCK: | don't knowthat it's ever
been shown that, indeed, there's any legitinacy to it
at all.

CHAl RVAN WALLI'S:  So you get a start for
t hat .

(Laughter.)

MR, KELLY: Is it black or gold?

(Laughter.)

MR.  LANDRY: Continuing with the code
nunerics, we talked already alittle bit about the one
di mensi onal /mul ti-dimensional mx that's permtted.
W were satisfied with the work that they'd done in

this area, and of course, there is the question of
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why do t hey use nmul ti-di nmensional inthis|ocation and
not this.

Well, there has to be sone pre-know edge
or predetermnation of where it's going to be
i mportant, but we feel that what they' ve added to the
code nmaking it two di mensi onal capabl e is a big change
to the code and a bi g i nprovenent over the ol d RELAPS5
nmet hodol ogy of the mul ti pl e capabl e junction fl ows out
of a node which were not really nulti-dinmensional;
pseudo mul ti-di nensi onal that wasn't real and was not
really physically justifiable.

CHAI RVAN WALLIS:  Well, now you have the
code, and the rel evance of stabbing in the dark and
saying, "Well, why didn't you use it for the |ow
pl enun?” you coul d say that we have used it. W, NRR,
have wused vyour <code and found that there are
significant nmulti-dinensional effects when you use a
2D nodel inthis part, and we wonder why you didn't do
it.

You're in the position to do that if you
have the resources.

MR. LANDRY: Well, we have the code at
this point.

CHAl RVAN WALLIS: Otherwiseit seens to ne

your RAls are based on a kind of intuition that maybe
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there's sonething to be investigated here. But if you
have actually investigated it yourself, you' re got
really firmground. You could say, "No, we've run
your code, and we find that thereis atwo di nensi onal
i nfluence."

MR. LANDRY: Well, one of the problens we
ran into is while we have the code, we were very
[imted in staff capability or staff availability to
make sonme of theses runs. We lost a few significant
peopl e during this reviewthat we had been counti ng on
to do those roles.

CHAI RMAN WALLI S: Well, ACRS has been
saying, and they just said it |ast week or sonething
that this was a nore efficient -- the process of
revi ew shoul d be nore efficient nowthat you have the
codes to run yoursel ves.

And maybe we're wong. Maybe you j ust
don't have the resources to do that, but it seens to
me our intuitionisthat if youcanrunit yourselves,
t hen you have nmuch nore insight about what questions
shoul d be asked and what questions you could put to
rest yourselves wthout even asking them

MR.  LANDRY: Vell, in this case, the
availability resources were spread just toothintodo

t oo many investigations.
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CHAI RMVAN WALLI S: But if it's a nore

efficient process as we maintain, it should require
fewer resources. So | don't quite know. Maybe we're
wong in saying it's a nore efficient --

MR. LANDRY: Well, but there have to be
t he resources, and when you | ose the resources, then
you have to determ ne where are we going to put those

resources in | ooking at what the codes are capabl e of

doi ng.

MR. ULSES: Ralph, this is Tony U ses of
the staff. | just wanted to junp in here.

We did actually run the code. | actually
ran the code on sone sanpl e problens. | ran sone test

probl ens, very sinple el bows, pipes, and Ts, those
ki nd of problemnms, just to sort of exercise the nodel.

And so we did exercise the code in this
case.

CHAI RVAN WALLI S: But you didn't run a
smal | break LOCA calculation wth different
assunptions or --

MR. ULSES: That's correct. W didn't
actual ly go through and do like a sensitivity study,
for exanple, you know, change the |ower plenum say

froma 1D nodel to --
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CHAI RVAN WALLI S: So you're still very
dependent in what the applicant chooses to show you

MR. ULSES: Well, I'd argue in this case
that that's the kind of thing that | would find to be
nore beneficial when we |ook at the best estimte
application of the nodel because here we're sort of
| ocked into what they can do with this nodel, you
know, but that's an Appendix K| guess you coul d say
artifact in asense, but that's certainly whereit is.

CHAI RVAN WALLIS: The one we get to is
these realistic codes. Then you're going to have to
have the resources to do the things which are
necessary.

MR. ULSES: Exactly, and | think we are
pl anning -- we're planning for that nodeling, ny boss
i ncl uded.

DR. ZUBER How are you nore than a upper
pl enum just as the 1D, 2D or 3D?

MR. LANDRY: [|'Il has to ask Sienens how
they nodeled it. The upper plenum is it --

VMR, JENSEN: This is D.A Jensen at
Si enens.

| believe the upper plenum nodel with a
smal | break i s one dinmensional. W'retreatingit one

di nensi onal .
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DR. ZUBER And what is the best esti mate?

MR. JENSEN. The best estimate gets pretty
conplex. | think there are two di mensi onal conmponents
with best estimate.

MR. LANDRY: kay. The code was nodified
in the one and two dinmensional finite difference
formulation to --

CHAI RVAN WALLI'S:  One of the things when
we | ooked at the docunentation, there was sonme what
appeared to be strange and probably nore than strange
docunent ati on which clainmed to represent one and two
di mensional in the sane equation. It had sone
definition of the di vergence which | ooked very unusual
in areas where areas don't belong inside the
properties for which you take the divergence because
t he divergence itself takes care of areas.

So | guess that's going to be fixed up?

MR. LANDRY: | think we have caught sone
of that and had sone di scussions with Sienens.

CHAI RVAN WALLIS: Well, it didn't appear
inthe RAIs. So | assunme that sonehow i n sone ot her
channel it's been transmtted that that needs to be
fixed up. Because we don't want to see those again

t hose strange -- "strange" is a polite way of saying
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what we mi ght say. 1t |ooks strange. Therefore, one
tends to think that it's wong.

We | ook at it nore and nore and say it's
stranger and stranger.

DR ZUBER It's worse and worse.

MR, SCHROCK: | have alittle trouble wth
the next to last bullet: "extension to nulti-
di mensional flow is by adding subscripts to
appropri ate paraneters to account for all directions."

Starting fromthe differential equati ons,
you have in your 1D application sinplifications that
i ntroduce lunp paraneter properties that have to be
eval uated fromexperi nents sonmehow. You'll have heat
transfer coefficients, interfacial area, all of those
gory details.

And there's sone argunents t hat have sone
rationale for the 1B case. Wen you go to a nulti-
di mensi onal case, now, you have to go fromthat | evel,
agai n, and see what it is you' re argui ng and what are
t hese new paraneters that have an appearance sim |l ar
to the 1B case, but must have different neanings in a
mul ti-di nensi onal application.

So it seens to nme that's a very naive

statenent that you have in that bullet.
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CHAI RVAN WALLI' S:  You nean t hat sonet hi ng
like a heat transfer coefficient, is it correlated
with the absolute velocity or --

MR. SCHROCK: Well, all of the paraneters
inthe two fluent nodel. Al of these things that are
| unped representations of the physics locally for a
si zabl e control volune in this conputation

After all, thisisnot afinitedifference
comput ati on, however nuch it rmay appear to a casua
observer to be. It is not.

CHAl RVAN WALLI'S: Wl |, for instance, the
drag force in the Y direction in the one di nensi onal
flowis not just calculated fromthe velocity in the
Y direction. It has got to be calculated from sone
conbi nation of the velocities and resolution of the
resul tant force.

MR SCHROCK:  Sure.

CHAl RVAN WALLI'S: And it's not cl ear that
that's done properly.

MR, SCHROCK: So these are newl y defined
gquantities that have to be found enmpirically, don't
they, in order to solve the equation?

So how are they found enpirically? Wat

do they even nean?
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| don't think that it's so sinple as
saying the multi-dinmensional flow equations are
obtained sinply by putting subscripts to have
different directional significant. | mean, you have
to say sonething about how you get the nunbers.

CHAI RVAN WALLI'S: It's sonmething like in
the facial friction and annular flowin the pipe this
i s one dinensional .

MR SCHROCK: Yeah.

CHAI RMVAN WALLI S: There's no way t hat you
can say that this sonmehow applies to a three
di mensi onal case. | nean, you don't even know what
annular flow looks like in the three dinensional
Probably the concept itself is meaningless.

Am 1 sort of follow ng up on your --

MR SCHROCK: Yeah.

CHAI RVAN WALLIS: -- thought processes?

MR. SCHROCK: Right, exactly.

MR. LANDRY: Well, | said that we are not
nuneric experts, but this was our interpretation of
what we were reading, that --

CHAI RVAN WALLI S: This is one of the
troubles we have in the docunentation, was | think
with this particular part, and that may need to be

cleared up for the next tine we see it.
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MR. LANDRY: GCkay, but we're interpreting
t hat when they' re goi ng fromone di nensional tonmulti-
di mensi onal , two di nensi onal, that paraneters that are
requi red to be mai ntai ned in the second di nensi on were
carried over by adding the subscript, going froma J
plus one to J subscripting I to | plus one; that
there's a subscript addition to account for the
vari ables that had to be accounted for.

MR. SCHROCK: Well, it's certainly true
that a rational approach to a nulti-dinensional
conputation will result in ternms having subscripts
t hat denote directional features as vari abl es, but you
don't take a one dinensional description, which is
approxi mate, and go fromthat to a nulti-di nensi ona
description sinply by adding subscripts to the
equations. At |least |I've never seen such a procedure.

CHAl RVAN WALLI'S: Basically that inplies
that the two di nensions are i ndependent, and they're
not in terns of things |I|ike heat transfer
coefficients, friction factors, the things that you
woul d add a coefficient on.

MR. LANDRY: Yeah.

DR. ZUBER Di d you, you or the applicant,

make any sensitivity calculations on the friction
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factor's interfacial or on the solids and see what
effect it has on the results?

MR.  LANDRY: Last August during the
presentation, Joe Kelly was talking about he
multiplied the interfacial friction by a factor of
five, if |I renmenber correctly.

MR, KELLY: Divided by.

MR. LANDRY: O divided by a factor of
five. The same thing. Altered it by a factor of
five, and saw very little change in P fighting
tenperature for a cal cul ati on.

CHAI RVAN WALLI S: But it nodifiedthe pool
swel | .

MR, LANDRY: Yeah.

CHAl RVAN WALLI S: I n order to get the void
fraction in the core right, you had to change the
interfacial frictionquitealot. It didn't make nuch
different to be peak clad tenperature.

MR, LANDRY: Right.

CHAl RVAN WALLI'S:  And that's one of the
things that's interesting, and the argunment about we
don't need better codes al ways seens to be, oh, well,
peak clad tenperature isn't sensitive to all of these
things, but there may be other criteria for safety

t han just peak clad tenperature.
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And if those turn out to be inportant,
then the codes may be tested in other ways. It's
remar kabl e how insensitive to anything peak clad
tenperatures seenms to be. | don't knowif it's luck
or skill that's nmade this happen.

MR. LANDRY: Well, for this application,
the overriding criteria are peak cl addi ng tenperature
and cl ad damage. So if you don't nake any changes in
those, then whether you're enptying the system a
little faster or the mxtureis alittle greater or a
little less, we don't have a way to put a requirenent
on that.

CHAI RVAN WALLI'S: Smal | break LOCA is not
too bad a test. Wien you've got a pot of water
boi Il i ng and you' ve got a hol e sonewhere, the rest of
the system doesn't do very nuch.

MR. LANDRY: GCkay. We |ooked at al so the
solutiontothefinitedifference equati ons, and whil e
we wer e | ooki ng at those sol uti on nmet hods, we saw t hat
the equations were are solid for the independent
vari abl es with nmonent umbei ng sol ved at the old tine.

New tinme saturation tenperature, phasic
tenmperature and density are expressed in the
i ndependent variables using a first order Taylor

seri es expansi on.
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We saw that sparse matri x sol ver is used
to then solve for a delta P for each volume, and the
delta Ps are used for conmputing new tinme phasic
velocities for all of the junctions.

Phasi ¢ energy solution was obtained for
t he vol unes and qual ity and newtine void fraction for
each of the volunes. The bottomline, and thereis a
correction schene built in that mtigates nunerica
anomal i es, i nconsi stent daught eri ng between the cel | s.

Excessive fluent fl ow ng out of a vol une,
wat er packi ng, some of the probl enms whi ch were al | uded
toalittle earlier.

CHAl RVAN  WALLI S: So these are
i nprovenents nade by Sienens to the RELAPS code as it
was before.

MR. LANDRY: Right, inprovenents that make
t he code nore robust, nore stable.

CHAI RVAN WALLI S: By "robust” you nean
that it doesn't crash?

MR. LANDRY: It's less likely to crash.
It's less likely to generate errors, mass errors,
energy errors.

DR.  KRESS: Your nest to last bullet
there, sub-bullet, is that done internally and

automatic in the code?
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MR. LANDRY: Yes. They're done, and the
user cannot alter those. They' re out of the control
of the user.

The code will use a nunber of different
net hods for tine step checking to | ook for problens
with Courant limt violations, mass air checks. Wter
pot rechecks were one of the things that Joe Kelly was
mentioning earlier.

Excessi ve extrapol ati on. These are done
for each of the volunmes. So this makes the code in
this respect |ess user dependent.

Turning to the heat transfer, heat
transfer coefficients, critical heat flux are
essentially the sane as i n RELAP5/ MOD2. Most of these
have had extensive peer review. There are sone
nodi fi cations that have been nade, but basically the
correlations that are used are ones such as nodified
Zuber, Saha Zuber, Chen correlations, correlations
that have had a |l ot of use, a |ot of peer review

Those - -

CHAI RMAN WALLI S: Ral ph, | was just
t hi nki ng about the time here. Maybe the agenda that
| have i s not descri bi ng what you' re sayi ng because it
| ooks to ne as if you mght still be on introduction

and background, but you're actually -- vyour
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presentationis this set of slides, or are there three
ot her presentations comng after it?

MR. LANDRY: No, this is it.

CHAl RVAN WALLIS: Okay. So it doesn't
quite follow the agenda | have. That's all. | was
just worried about the tinme if you had three other
presentations follow ng.

MR, LANDRY: No.

The changes that were made in the heat
transfer correlations were changes nmade to go to
correlations that the applicant felt had better data
bases, better support.

Looking at thetransition and fil mboiling
is where we find one of those maj or changes, and that
isswitching fromthe Dittus-Boelter to the Sleicher-
Rouse correl ation.

When they were |looking at the Dittus-
Boelter correlation, if you got into the high vapor
flow regimes for certain ranges of Reynolds and
Prandt| nunbers, the Dittus-Boelter correl ati on woul d
be off by as nmuch as ten to 25 percent with respect to
t he dat a.

Wrk had been done by --

DR ZUBER Wi ch?
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MR. LANDRY: In particul ar, FLECHT- SEASET

and sone of the vapor data that Sleicher-Rouse were
| ooki ng at.

DR. KRESS: Dittus-Boelter is a single
phase, well devel oped fl ow, and you have it | eft under
transition and filmboiling. | don't understand the
connecti on.

MR.  LANDRY: Vell, primarily this is
| ooking at it in the single phase vapor flow

DR KRESS: Vapor flow.

MR LANDRY: But there --

DR KRESS: But -- yeah, okay.

MR. SCHROCK: There are correlations for
heat transfer to gases at high tenperature which are
quite different. As Tomhas just said, Dittus-Boelter
i s an average val ue of the heat transfer coefficient,
fully devel oped fl ow and sone m ni mumL over D, which
| think was 80. | don't renenber for sure, but it's
not a local value. |It's being used in the code as a
| ocal val ue.

That's to begin with a problem but I
think the Sleicher-Rouse correlation is probably in
t he sane category. | don't believe it's based on
| ocal conditions.

DR. KRESS: No, it's the sane thing.
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MR. SCHROCK: But there are correl ations
in the literature for high tenperature, for high
surface tenperatures to gases, which would be nore
appropriate inthis particular domain. It would make
a lot of sense to look into that rather than to sort
of wlly-nilly take such a sinpl e approach as | ooki ng
at Sleicher-Rouse as maybe being better when it's
clear on the face of it that it's not really intended
as a local heat transfer coefficient.

You characterize the things as having
extensi ve peer review of nodels. That's m sl eading,
Ral ph, because these things have been said over and
over and over againin peer revi ewed di scussi ons about
the fact that the codes seize on sinplistic fixes for
things that are not well understood at the tinme the
original versions of the code were being devel oped.

Peopl e had to put sonethingininorder to
devel op a running code. Understandable at the tine,
but to perpetuate that and to say in the year 2001
what's in there is good because it's had extensive
peer reviewis so counterproductive to the regul atory
process | just can't believe that you woul d cone here

and say such a thing.
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MR LANDRY: W felt that a nunber of
correlations that were being put into the code that
Si emens was usi ng now - -

MR, SCHROCK: | don't think you heard what
| said.

MR LANDRY: -- are ones that are an
i mprovenent .

MR. SCHROCK: The reason Dittus-Boelter
was there was at the tine people didn't think there
was a better correlation out there to use for the
pur pose, and sonething had to be put in in order to
make a runni ng code.

That doesn't nean that people who peer
reviewed it said, "Yeah, this is great."” They
acknow edged that it's about as good as you can do
t oday when today was 1975 or 1980 or even 1985. |It's
not the best that you could do in the year 2001.

And if you want to argue that the safety
val uation codes in use by the industry and NRC are
good because t hey' ve had ext ensi ve peer review, you're
doi ng sonething that is absol utely counterproductive
to your purpose in life.

MR. LANDRY: We felt that the switch from
the Dittus-Boelter to the Sleicher-Rouse was doing

just that, that it was switching froma correl ation
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whi ch has historical usage to one that does a better
fit todata, andin particular, the FLECHT- SEASET t est
was conpared wi th both correl ati ons, and t he Sl ei cher -
Rouse correl ation does a better job of fitting data
from FLECHT- SEASET.

Bot h correl ati ons overl ay t enper at ures at
72 inch elevation in one of the FLECHT- SEASET tests
for nmost of the range of the test, but then Dittus-
Boelter starts to diverge, and the Sleicher-Rouse
correl ation continues to give avery cl ose cal cul ation
of the test.

Now, in fact, fromthe information that
was shown t he Sl ei cher-Rouse correl ati on devi ates only
about 4.2 percent from the data, whereas Dittus-
Boelter starts to energe further.

CHAI RVAN WALLIS: Well, let's get back to
the peer review. | get the inpression then that the
peer reviewwas to reviewto see howwel | these nodel s
fit in sonme nuclear type, say, nuclear safety type
data, and they were not |ooking at how good these
nodel s were from a nore general viewpoint, as some
out si der m ght say.

It's very strange to see this nodel used

for this application, but your peers actually said,
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well, but it works for this application. Therefore,
it's okay.

| nmean they were not really saying from
sone nore general that it |ooked |ike the best thing
that could be used.

MR. LANDRY: However, they seemto work
wel|l for these applications, and that's things |ike
Virgil's --

CHAI RVAN WALLI S: That's what the view
really was about.

MR, LANDRY: Yes.

CHAI RVAN WALLI S: Was t hat t hey wor ked for
t hese applications.

MR. LANDRY: Yes. And using Saha-Zuber
correlation, Chin correlations, that these have been
| ooked at and seemto work very well for this specific
appl i cati on.

So our view was that they have had a
fairly good peer review They' ve been | ooked at by
the international community, and that's a good
recommendat i on.

DR. ZUBER: But what Virgil is saying is
still correct. Some of these cards go back for 30
years ago, at |least 25 or 26. At that tine we had not

enough data or not enough information. W put the
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best we could, but then just by plain inertia or
nment al | azi ness, people are using the sanme thing and
reusing without really |ooking what's better, what
t hey should do for the future.

And | think the point he is making, and
think this is what you should really also think in the
i ndustry, in the year 2001 we shoul d have nuch nore
information. \What better correlations, equations |
can put in the code?

| think you should as a regulatory
encourage the industry to do this.

MR. LANDRY: | think that's one of the
things that we're trying to say we're trying to do,
Novak, is to point out that while the vast mgjority of
t he heat transfer correlations are historical, there
are sone that they put in the code which are nore
nodern and that have had nore extensive peer review
for this application.

And one of those is, we feel, Sleicher-
Rouse. W | ook at what Sienmens has done in the way of
supporting this correl ati on and feel that they' ve cone
back and said that, yes, there is good assessnent
agai nst FLECHT- SEASET, whichis a prototypic test part

of this application.
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The correl ationis doing abetter job than

the historical correlation for this application. It
has | ess uncertainly. 1t's overlaying the data very
well, and we feel that that is an inprovenent to the
code.

So we are not trying to argue with what
you and Virgil are trying to say. W are trying to
say, yeah, we are trying to encourage that thinking,
t hat just because a correlation is -- or anything in
the code -- is historical, if there's a better way,
we'd like to see it done that way.

DR. KRESS: This is a FLECHT- SEASET test.
Are those the ones that are being redone at the
Uni versity of Pennsyl vania?

MR. LANDRY: | don't know.

DR. KRESS: To get a better --

MR. LANDRY: | don't knowif this is one
of those that's being redone or not. This was the
steam cool i ng test.

DR. KRESS: It didn't have any --

MR. LANDRY: No, this is was --

DR. KRESS: Strictly steanf

MR. LANDRY: -- pure steam cooling test.

CHAl RVAN  WALLI S: So it's not

transitioning fromboiling.
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DR. KRESS: Well, | was thinking about the

refuel phase.

CHAI RVAN WALLIS: Well, he says it's just
st eam cool i ng.

Is this just steam cooling? Yeah?

MR. LANDRY: Yeah.

DR ZUBER: Well, then your title to the
bullet is alittle bit m sl eading.

MR. LANDRY: Well, | was |ooking at the
transition and fil mboiling and said, "Ckay. Wat in
transition and filmboiling can | say?"

Wel |, we can say sonet hi ng about Sl ei cher -
Rouse, in particular, which is really film boiling.
It says steam cooling and vapor flow, but in other
words, just lunping out of that whol e bracket.

MR. SCHROCK: And what about the geonetry?
Sl ei cher-Rouse is still based on data and tubes, is it
not ?

MR. LANDRY: Yeah, but it's | ess dependent
upon entrance effect.

MR, SCHROCK: Wll, ny point is that
you' re concerned with bundles and not with tubes.

MR. LANDRY: This was stated for fully
devel oped flow, had a wi de range of Reynol ds nunber,

and it was at varying distances fromthe entrance.
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MR. SCHROCK: Was the distance fromthe

entrance one of the independent variables in the
equation itsel f?

MR. LANDRY: This is for application
agai nst FLECHT- SEASET in the range of 72 to 78 i nches
up the rod.

MR, SCHROCK: | see, but it was an average
over that range.

MR. LANDRY: Joe Kelly, did you want to
say sonet hing?

MR. KELLY: Joe Kelly fromSi emens Power .

As part of the getting ready for the
realistic large break LOCA, one of the things | did
was conpare the Sl eicher-Rouse correlation versus in
all of the steam cooling data in the FLECHT- SEASET
program and as was rightly stated, it was devel oped
for tubes.

It is a LOCA conditions correl ation, you
know, averaged across a cross-section course, but you
know, at some LOCA conditi on.

And when | conpared it to rod bundl e dat a,
of course, some things stand out. There's no
enhancenent due to grids, and since the grids are

about 50 L over Ds apart, you're never fully
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devel oped, and Sl eicher-Rouse is for fully devel oped
fl ow conditions.

So what you would expect is for it to
under pick data, and, yes, indeed, that's exactly what
happens. Wen you | ook at all of the 161 rod bundl e
steam cooling data, the mean under prediction was
seven percent, and the uncertainty, the one sigma
standard devi ati on was 15 percent, plus or mnus.

CHAl RVAN WALLI'S:  Which is fairly big.

MR, KELLY: Yes.

CHAI RVAN WALLI S: So this errs on the
conservative side?

MR, KELLY: Yes.

CHAl RVAN WALLI'S:  That's one of the fall
back positions if all else fails. Ah, but it's
conservati ve.

DR ZUBER  Appendi x K

CHAI RVAN VWALLI S: We're going to keep
goi ng, Ral ph, I think, in hopes that you will give us
a break.

MR. LANDRY: In hopes that I'll finish?

CHAI RMAN WALLIS: Well, normally we take
a break about now, but you seemto be doing so well.

Is it okay if we continue?
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MR. LANDRY: Fine with ne. As |long as ny
voi ce holds out, I'll continue. It's aterribletine
to get a cold.

Continuingonw th the heat transfer, core
refl ood nodeling we noted has changed to all ow user
activation of a rezoning in the heat structures, not
a rezoning in the hydrodynam c nodalization, but a
rezoning in the heat structure, which should give a
nore accurate representation of the different heat
transfer regines. W felt that this was doing a
better job from what we saw, |ooking at the
docunent ati on of capturing the heat transfer profile.

The rezoned axial nodes extend fromthe
bottomto the top of the active fuel with the finer
zones in the regions of nucleate and transition
boi I i ng.

Hydrodynam c | oadingis retained with the
hydr odynam ¢ conditions being applied to the heat
transfer zone.

We | ooked quite a bit at the scaling and
applicability of the correlations. Most of the heat
transfer correlations that are used have been used
quite a bit in other codes, such as RELAP5, TRAC

COBRA/ TRAC.
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W | ooked at the exanpl es of the scanning
dependency that the Sienmens Power Corporation had
provided in the docunentation and felt that they had
done a good job of |ooking at the correlation, seeing
that the correlations are used in the proper range of
paraneters and t hat the correl ati ons are applicableto
the use for this code.

kay. We've already talked quite a bit
about the kinetics. Sol'd just say very briefly that
the code still uses the old point kinetics nodel
computes imrediate fission power, decayed fission

power, and is based on ANS 5.1, 1973, and ANSI ANS

1979.
CHAI RVAN WALLI S: s that required in
Appendi x K?
MR. LANDRY: Yeah, Appendix Krequires --
MR, SCHROCK: Seventy-three ANS.
MR, LANDRY: -- 73 ANS.
MR. BOEHNERT: Seventy-one actually.
MR. SCHROCK: Well, it was nodifiedto 73.
MR. BOEHNERT: Oh, was it? Ckay.

3

SCHROCK:  That was the objective to
t he exponential fit, raised the issue is to curb the

standard there is the exponential fit to the standard.
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So the conmttee decided to say the curb is the

st andar d.

That's the only difference.

DR. KRESS: Yeah. Could you go back to
the previous slide? | had a question on that.

Under the first bullet, your third sub-
bullet, your zones where you have nucleate in
transition and fil mboiling vary with tinme. They nove
around.

Does t he code actual ly doits own i nternal
nodi ng dependi ng on where those things are?

MR.  LANDRY: |'d defer to Sienens for
t hat .

MR KELLY: Joe Kelly from Si enens.

This mc is powerful.

(Laughter.)

MR. KELLY: The answer is yes. It rezones
the fuel rods, not the hydrodynam c cells.

DR. KRESS: Oh.

VR. KELLY: And typically for a
calculationit will take one, you know, conputati on by
the fuel rod and split it into 32.

DR. KRESS: GCkay. Thank you.

MR. LANDRY: Actually | wanted to bring up

it's not contained in the handout. Tony U ses is
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going to spend a few m nutes tal ki ng about sonme of the
expl oratory studies that have been done using fl uent
to see sone of the effects in piping configurations.

MR. CARUSO. Did you want to take a break
before he starts or --

MR, ULSES: | was going to say | could
volunteer. Do you want to take a break? This is a
principle to RELAP, but we wanted to talk about it
mai nl y because we want ed t 0 engage the commttee early
in our thinking here, but it was not --

CHAl RVAN WALLI'S: Does it look as if the
NRR presentation will extend to | unch then if we have
a break now? WIIl that |eave Sienens enough tine?

MR, HOLM Jerry Holm

Do you nean |eave enough time for our
formal presentation?

MR.  LANDRY: W only have a couple of
topics left to talk about: t he assessment, sone
speci fic assessnent issues, sensitivity studies and
concl usi ons.

MR. ULSES: | can volunteer that | wasn't
intending toreally take a long tine. | just wanted
to sort of give you a feeling of where we're going

with this.
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CHAI RVAN WALLI'S: | think we shoul d take

a break. We'Il take a break until quarter to 11
(Wher eupon, the foregoing matter went off
the record at 10: 30 a. m and went back on
the record at 10:46 a.m)

CHAl RVAN WALLI S: Let's cone back in
sessi on and conti nue.

MR. LANDRY: Tony U ses is now going to
talk for a little bit about sone of the scoping

studi es, exploratory studi es that he's been perform ng

for us.

MR. ULSES: Let ne see if |I can get this
up. I'mnot quite that tall. Geez, now !l broke it.
There we go. There's acliponit. Okay. I'll just
| eave it alone. | can lean over it.

Anyhow, instead of talking about the
question of the wall friction factor earlier, and
that's actually an interesting lead-in to ny talKk.

Hey, there we go. Oh, that's perfect. |
guess | shoul d go back to school to | earn howto work
with mcs.

It's actually aninterestinglead-intony
topi ¢ because |'ve been spending sone tine thinking

about conservati on of nomentum and what | want to do,
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et nme start out by handing these out. [1'Il go the
ot her way. On, Paul, perfect, excellent.

VWhere | amright nowis we're very early
on in our thinking process onthis, and we want totry
to get our hands around the issue.

And so what |'ve been doing is |'ve been
trying to basically essentially go back and sort of
unlearn what | think | know and start from the
begi nni ng agai n by | ooki ng at si npl e probl ens, say, a
pi pe, say, an el bow.

And | want to go back, and | want to see
if I can use RELAP and TRAC and if | can cal cul ate the
float, in other words, the pressure drop across that
particul ar conponent which is -- oh, thanks -- which
is the relevant -- which is what we're really
interested in in reactor safety, is the float.

So I have here just a couple of slides.
|"ve only really done a couple of problens here so
far. |1've exercised both the TRAC and t he RELAP codes
and decided to put in a couple of edits fromthe TRAC
code because, well, they're actually a little bit
easier for me to understand and to descri be.

DR ZUBER: This is which TRAC?

MR. ULSES: This is actually TRAC G

actually | was actually exercising.
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DR ZUBER  TRAC G?

MR. ULSES: Right, yeah. W're actually
exercising it in the context of that review but the
codes for these kind of sinple problens should really
gi ve about the sane results. So basically this is
ki nd of where we are.

"' m m ssing a viewgraph here.

Vel |, okay. |'mm ssing ny viewgraph, but
if you look at the first one, that's basically a
vertical pipe. |It's a one neter vertical pipe, but
that's the fully devel oped velocity profile from a
line fromthe center of the pipe out to the wall.
That's cal cul ated by the flue at code.

That's fine. That's fine. | don't need
another. That's fine. It's very sinple.

And so basically the question | had in ny
mnd is: can | set that nodel up in, say, TRAC and
RELAP, and can | calculate the pressure drop across
t hat pi pe?

And if you |l ook at the next page, what
you're going to see is the output from the TRAC G
code, and if you go out and if you do the hand
cal culation, which is what this really is, you can
determine that the code actually is giving us the

right answer for this particular conponent, and this
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is without having to go into the code and nodify or
add any particular values for |loss coefficients or
t hat sort of thing.

CHAI RVAN WALLI S: | don't understand.
This goes back to a single phase?

MR ULSES: Yes.

CHAI RVAN WALLI' S:  And then t he next phase

MR, ULSES: It's water velocity. No, it's
a water with a velocity boundary condition at the
inlet that fits --

CHAI RVAN WALLI S: But the next phase says
vapor velocity, liquid velocity.

MR. ULSES: That's the standard out put
from the TRAC code. All that information 1is
essentially nonsense.

CHAl RVAN WALLIS: So you've proved --

MR ULSES: In this particular context.

CHAI RVAN WALLI S: Ch, so I'mnot quite
sure what | should | ook at then.

MR. ULSES: What you should | ook at is the
pressure drop, and you should look at the liquid
velocity, and what this is telling me if we go back

and we do the hand cal culation, we're going to see
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that we're getting the right answer for this
particul ar conponent.

CHAl RVAN WALLI'S:  For straight pipe with

MR. ULSES: For vertical straight pipe.
Very sinple. Al single phase.

And actual ly when we're | ooking at these
kinds of calculations with the flue at code, we're
going to have to restrict ourselves to single phase
because t hat code cannot handl e nul ti-phase fl ow, but
right nowin the context of what we're trying to doin
the early phases of our thinking about this is we'd
like to start out with these very sinple probl ens.

CHAI RMVAN WALLIS: So this is about problem
nunber one?

MR. ULSES: This is problem nunber one,
and | woul d characterize this as probably hi gh school
physics |l evel kind of flow It's very sinple stuff,
but 1 wanted to see whether or not the code woul d gi ve
me the right answer.

CHAI RVAN WALLI S:  Ckay.

DR ZUBER: And this is the velocity

across the cross-section?
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MR. ULSES: Yes, sir, fromthe center line
out to the wall. That's at the exit of the pipe
actual ly.

CHAl RVAN VWALLI S: But the TRAC isn't
predicting that.

MR. ULSES: No, no. And that's actually
an excellent point. The TRAC has actually no
know edge of that.

DR. ZUBER: What turbul ence nodel do they
have here in that to predict that profile?

MR ULSES: It uses the --

DR ZUBER K epsilon or what?

MR. ULSES: -- Kepsilon nodel. However,
we have many different ones to choose fromin fluent.
We can use an RNG K epsilon nodel. W can nodel the
Reynolds -- we can actually nodel the Reynolds
stresses directly in the pivot if we chose to do so.

But for this application, we just use the
basi ¢ K epsil on nodel, but that's an excell ent point.
| f you | ook at the velocity profile, the TRAC code has
absolutely no know edge of that velocity profile.
What it's doing is it's calculating the friction by
determning a friction factor.

And if you look at the output, it is

correctly capturing the gravity head termin t he pi pe,
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and so we are getting the right answer basically or
the correct delta P across the vertical pipe.

A very sinple problem but | thought it
best to start with the sinple problens.

CHAl RVAN  WALLI S: How does fl uent
determ ne the delta tabl es?

MR. ULSES: It's actually solving the
Reynol ds aver age.

CHAI RVAN WALLI S:  You nean Reynol ds?

MR, ULSES: It's actually solving the
Reynol ds aver age nunbers in those equations, and it's
actual Iy cal cul ati ng, but then we see that every poi nt
on that line actually corresponds to a node if you
| ooked at a cross-section across the pipe.

CHAI RVAN WALLI S:  Ckay.

MR. ULSES: So we are correctly predicting
t he boundary layer in the nodel itself.

CHAI RVAN  WALLI S: And code vyou're
conparing it --

MR ULSES: Well, actually that's probably
what's actual ly wong wi th RELAP and TRAC. | chose to
show the TRAC results because | personally find them
alittle easier to discuss.

DR. KRESS: But the TRACis just using a

friction factor based on Reynol ds.
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MR,  ULSES: Ri ght, and RELAP is doing
exactly the sane thing.

DR KRESS: Okay.

MR. ULSES: Then if we nove on to the next
problem 1 decided to make things a little bit nore
chall enging. So | decided to nodel an el bow, and what
we have there is we have an el bow with a horizontal
section, which is one neter long leading into a
vertical section, which is one neter |ong, and what
we' re seeing there obviously is -- | actually do have
this one right here.

This is actually the vel ocity magnitude.
I n other words, this is the scale of velocity fromthe
solution, and obviously we're seeing the flow
separation around the corner as we woul d expect for
this particul ar conmponent.

MR.  SCHROCK: It was really in a sharp
corner in this el bow?

MR. ULSES: Yes, this was a sharp corner.
| did not round it off as | could have. That is an
option | coul d have.

CHAl RVAN WALLI'S: And this is a 2D pi pe or
somet hi ng?

MR. ULSES: Actually it's actually --

CHAl RVAN WALLI'S: A round pi pe?
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VR. ULSES: It's actually three
di nrensional. This is a plane, cut down the m ddl e of
the plane in the vertical direction.

MR. SCHROCK: So it is a circular plane?

MR. ULSES: Yes, sir. And, again, the
guestion | asked nyself is can | nodel this with RELAP
and TRAC and can | get the correct delta P across the
pi pe, whichis, again, what we'rereally interestedin
when we do a reactor safety type application.

Actually the next few curves are really
just intended to show --

VR. SCHROCK: Do you have sone
experinmental data for such a problenf

MR. ULSES: On this particular problem
no, I don't. However, | also did --

MR, SCHROCK: It would be surprisingif it
doesn't exist.

MR. ULSES: Well, certainly it does, and
| went back and | asked nyself before --

MR. SCHROCK: Well, maybe not for your
assuned geonetry. | nmean, you' ve got a --

MR. ULSES: Well, the corner woul d be what
actually would get nme there, the sharp corner

MR SCHROCK: You've got a separation.

MR. ULSES: Right.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

(Transcription from tapes provided by NRC.) 420
MR SCHROCK: But that nmay not exi st.

MR. ULSES: That would be actually what
woul d get me, but one thing |I have done al so that |
actually don't have with nme here is | have asked
nysel f the question why should I believe fluent, and
what |'ve done is |'ve gone back and | ooked at an
infinite flat plate, and | |ooked to see if | could
predict, say, the Gaussi an sol ution for that probl em
whi ch i s an anal ytical solution that | knowthat |I can
get, and if you | ook at the fluent results, that they
do very well for that problem as one woul d expect.

MR. SCHROCK: But why woul d you believe
that Kepsilon report? That problemis goingto serve
this sharp cornered el bow.

MR ULSES: Because | also |ooked at it
with the RNG K epsilon nodel, and it gave me exactly
the sane answer. So | did a sensitivity study on the
turbul ence nodelingitself. | used another turbul ence
nodel, ran a sensitivity study and didn't see any
probl em | didn't see any changes in the answer,
which is basically -- that's actual |y what you shoul d
do when you're running any kind of CFD sinul ation.
You should never |ook at the answer and actually

believe it.
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MR SCHROCK: | didn't understand the

alternate K epsilon curve.

MR. ULSES: Well, it's a newnodel that's
referred to as the RNG nodel. It's a witten
formul ati on of the K epsilon nodel.

MR.  SCHROCK: It still is spatially
dependent paraneters that are derived fromcircul ar
pi pe/ strai ght pipe dat a.

MR ULSES: That is correct.

MR SCHROCK: Yeah, and this is not the
case with the problemthat you have here.

MR ULSES: Right, but it also does --

MR. SCHROCK: That's an inherent problem
in that nodeling of this kind of multi-dinensiona
situation. The paranmeters are found enpirically in
sinmplistic situations and then appliedto nore conpl ex
situations, which |eaves open the question of what
validity has the input -- the K epsilon selection --

MR ULSES: Right.

MR, SCHROCK: -- for that 3D problem

MR ULSES: And what that |eads us to is
we have to do sensitivity studies. That's the only
way you can really address those i ssues because t hese
are, in fact, the state of the art turbul ence nodel s

that are available. There really is nothing better.
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So we're left with having to do -- since
we have to run sensitivity studies on these types of
simulations in order to give ourselves a level of
confidence in the results.

CHAI RMVAN WALLI'S: -- totrack. You' ve got
t hese velocity profiles which TRAC doesn't produce.

MR. ULSES: It is actually no
under standi ng of the velocity profiles, and so what
we're doing basically is we go into TRAC

This thing is killing me here. There we
go. How about that? That's fine. 1've got it.

And how we woul d nodel this el bowin TRAC
and RELAP is we put a formloss coefficient in there
to deal with the el bow because TRAC and RELAP had
absol utely no understandi ng of velocity profiles.

And so what |'ve done is |I've gone back,
and |'ve put in a form loss coefficient into the
nodel, and | can, indeed, predict the appropriate
delta P.

Then if you vary the inlet velocity, and
if you hold the formloss coefficient in the TRAC and
RELAP nodels the sane, you can, indeed, correctly
predict the trends and the changes in delta P.

So that's basically it. This is

effectively where | amright now This is all we've
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done. Like | said, we're trying to get a start on
this. W're trying to get our hands around the
guestion, and we're trying to bring in our new tools
into the process, nanely, CFD

MR. SCHROCK: Now, in the code you have
t hree di nensional capability supposedly, and so one
woul d have to wonder what result you would get with
t hat two di nensional capability.

MR. ULSES: It would be an interesting
test.

CHAl RVANWALLI S: Wl |, we shoul d probably
nove on

MR ULSES: Vell, what | wanted to do
basically was to sort of --

CHAI RVAN WALLI'S: This has a long way to
go before you use it for reactor safety.

MR. ULSES: | just wanted to engage in a
di scussi on where we're goi ng and what --

CHAI RVAN WALLI'S: It woul d be interesting
if you could, say, look at |ower plenum flows or
somet hi ng and see how one di nensional they are and,
you know, nake sone conparison wth a reactor
situation. That would be interesting.

MR. ULSES: Any comments, questions? Like

| said, this is very early on in the process.
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CHAI RVAN WALLI S:  Yeah.

MR,  ULSES: W're just trying to get
started on it at this point. Okay. Excellent.

Thank you.

CHAI RVAN WALLI S:  Thank you.

MR. LANDRY: Okay. That was intended, as
Tony said, to give you an introduction to what we're
doi ng in the way of | ooking at scopi ng and expl oratory
studies. W talked on a nunber of occasions about
what we would I'i ke to do, and so we're just getting a
start onit, but tryingto explore what happens within
di fferent conponents with one code and what does t hat
mean with the systens codes that are being revi ewed
for licensing application.

I'd like to now turn to the code
assessnent which was done for S-RELAPS. The code
assessnment is in sone ways fairly cut and dried.
There are requirenents in Appendi x K, 5046 for code
assessnent, but there are also --

CHAI RVAN WALLI'S:  You need to get rid of
that tall mc.

MR. LANDRY: | thinkit's better with that
one down. That one was pointed up at the speaker.

Ther e are addi tional requirenments i n NUREG

0737, which cane out after the TM-2 accident and
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| essons | earned effort, and Section 2(k)-330 of NUREG
0737 specifies cal cul ati ons and assessnent s whi ch nust
be done by an applicant for the small break LOCA
speci fically.

Two (K)-330 says t hat t he anal ysi s net hods
used by a nucl ear steam supply systemvendors and/ or
fuel suppliers for small break | oss proned acci dent
analysis for conpliance with Appendix K to 10 CFR
Part 50 shoul d be revised, docunented, and submtted
for NRC approval. The revision should account for
conmpari sons with experinmental data, including data
fromLOFT tests and sem -skilled test facilities.

After NUREG 0737 can out and was appli ed,
the assunption was that two of the tests that were
mentioned in the supporting material in 2(k)-330,
specifically sem -skilledtest 07-10Band LOFT test L-
31, were tests that were required for all small break
LOCA anal yses.

In reality, the sections sinply suggest
that these are possible tests that can be used.
Si emens, in |ooking at S-RELAP5, |ooked at avail abl e
data and said that there are better data available
and better tests that these two tests at this point.

That report was wittenin 1980, and si nce

t hat point, there have been a | ot of other tests run,
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and there are other tests that could be used to
fulfill the requirenments of 2(k)-330. A couple of
speci fics that were used S- RELAPS are the sem -skill ed
test S-UT-8, LOFT LPSP-3, which was one of the tests
run under the international program the OECD program
on LOFT. That's a large or a low pressure small break
test in which the high pressure safety injection was
| ocked out so that it caused core heat-up and then
woul d come i n and recover the core by | ow pressure and
by accumul ator flow only.

Si emens used 2Dflowtests, UPTFtests, in
particul ar some of the full size | oop seal tests, and
al so used one of the BETHSY smal| break tests. These
are some of the later test facilities, better
i nstrunented, and sone very good dat a.

CHAI RVAN WALLI'S:  So the smal | break LOCA
covers a range of break sizes.

MR, LANDRY: Right.

CHAI RVAN WALLI'S:  And presumably in that
one sem -skilled test there was one break size.

MR.  LANDRY: Vell, the sem-skill
experinents covered a range up to ten percent.

CHAI RVAN WALLI'S: But it say sem -skilled
tests, S-UT-8. That's only one test. That's not a

range of tests.
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MR. LANDRY: that's right.

CHAl RVAN WALLI'S:  So if someone sel ected
one test out of a batched -- why don't they conpare
with all of the tests?

MR.  LANDRY: Because these tests were
specified to bring out particul ar aspects of the code
t hat should be investigated. The NUREG report does
not specify every test because it doesn't say you have
to validate or assess a code agai nst every test that's
been run, but very specific tests to | ook at specific
phenonena that are occurring.

And the same for the LOFT test. It said
L3-1 because it wanted to | ook at particul ar phenonena
occurring in L3-1, whereas there is a whol e series of
tests. The L3 series run up to test seven. Thereis
the LPSP series of tests run under the internationa
program of small break tests and LOFT al so.

So what Si enens has done i s gone back and
| ooked at the tests that are available and put
t oget her what is what they want to call a PIRT. It's
simlar to a PIRT: a chart that |ooks at the
different effects that they want to see in particul ar
|ocations. So it's just the decor.

CHAI RVAN WALLIS: It's an effect that was

put in after the fact.
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MR. LANDRY: No, this was put into the --

CHAl RVAN WALLI'S: | lost the discussion.

MR. LANDRY: This is in the small break.
Well, they alluded to it in the small break report,
and t hen answer ed one of our RAIs with further details
with a PIRT. They call it an informal PIRT because
they didn't go through the conplete PIRT procedure,
and we have to be clear because Appendi x K doesn't
require that.

Appendi x K does not require a PIRT, but
Si enrens has done a great deal of the work of a PIRT
and pointed up phenonmena that are inportant in
particular |ocations of a system what tests are
avai l abl e to address those phenonena, and have gone
back and | ooked at a | ot of these test facilities that
are not required under the regulations and under the
NUREG assessed the code against these facilities so
t hat they have assessed particul ar phenonena t hat are
occurring

DR. ZUBER: What did they | ook at under
t he UPTF?

MR. LANDRY: Wth UPTF they | ooked at for
this case I'mtal king about right nowthe | oop seal.

They' ve al so used --
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CHAI RVAN WALLI' S:  You addr essed t hat | ast
time, and there seemed to be troubles nodeling the
| oop seal

MR. LANDRY: Well, it's a question about
the way it's nodel ed.

CHAI RVAN WALLI'S: And yet your SCR says
everything' s fine, howwell they nodel ed that, but in
fact, the water retai ned was off by a factor of three
and a half or something. So |I'mnot quite sure why
you decided it was a good test of code. The 2D fl ow
tests don't really test very nmuch for a single phased
m xing test in a strange sort of channel, which --

MR. LANDRY: Well, the UPTF --

CHAI RVAN WALLI S: And then the -- then the
LOFT test, LBSB-3, sinply a core dry-out with steam
fl ow t hrough a break, which follows fromsone energy
bal ance for the core, not really a challenge to nuch
of the code.

So I think we sort of concluded | ast tine
that the sem-skill and BETHSY tests were nore
extensive. But that's just tw tests. |It's anmazing
to me that that's a good enough assessnent of the

whol e code.
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MR. LANDRY: If you | ook at the assessnent
t hat they' ve done, they' ve used a nunber of different
tests, not just these few tests.

CHAI RMVAN WALLI S: | think inthe responses
to the RAIs you get a | ot nore conparisons, which is
hel pful .

MR. LANDRY: That's what |'mreferringto
ri ght now

CHAI RMAN WALLI S: Ri ght.

MR. LANDRY: There they've referred to a
nunber of other tests. They' ve used UPTF to | ook at
CCFL, the inlet plenum They've | ooked at hori zont al
stratification flow regines. They' ve | ooked at
condensation, two di nensional nodeling.

But they've used different UPTF tests to
| ook at different --

CHAI RVAN WALLI S: But t he phil osophy is so
di fferent fromwhat one m ght suppose. The phil osophy
seens to be -- and | ook at the NUREG suggests to test
-- to take this code and conpare it with a couple of
tests, and if it doesn't do too badly, it's okay.

| woul d think froman outsider's point of
Vi ew, you can to explore a whole | ot of tests and find

out when the code gets into trouble rather than just
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showi ng that for a couple of rather arbitrary tests it
| ooks okay. That's a very sparse test of anything.

| mean if you test sonething |ike Dittus-
Boelter correlation, Dittus-Boelter is tested overal
in a tremendous range of stuff to see when it works
and when it doesn't.

This is not really a test of when the code
doesn't work. It's just showing that for certain
selected tests it |ooks okay. |Is that good enough?

MR. LANDRY: Well, we have, as we've said
earlier, we have the regul ations which tell us what
has to be done. However, in this case, |ooking at
what Si enmens has done, they've gone far beyond those
two tests that were required.

CHAI RVAN WALLI S: But have they gone far
beyond? They've used a sem -skill and the LOFT test
and the Brentortian Effect C (phonetic) test.

MR. LANDRY: Well, they've used seni-
skilled. They've use LOFT. They' ve used BETHSY.

CHAl RVAN WALLI'S:  Two D is probably not
very significant.

MR, LANDRY:  UPTF.

CHAl RVAN WALLI'S:  UPTF results were not
particul ar good for the | oop seal clearing.

MR. LANDRY: They used 2D fl ow tests.
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CHAl RVAN WALLI'S: Wel |, that's not -- that

was j ust a singl e phase and a rather strange geonetry,
and we went over that when we were here before.

MR. LANDRY: But in the test assessnent
matrix that they presented in response to the RAl,
t hey' ve gone in and they' ve used THTF tests, FLECHT-
SEASET tests.

CHAI RVAN WALLI S: But you see, the
phi | osophy that bothers nme is if | have an autonobile
| want to put on the market, | don't just test it on
one highway and one dirt road. | drive it all over
t he place and see when it works and when it doesn't,
and that doesn't seem to be the approach to these
codes.

DR. ZUBER You see, Graham it's tiedto
the cost. It takes so nuch tinme and so nmuch noney to
run these different tests that industryreallytiesto
avoid it.

CHAI RMAN WALLIS: The cost has got to be
traded off against the cost if you're wong and if
there's a major disaster. And that cost is so big
that -- what is this great enphasis on cost?

DR. ZUBER The only way to enforce it is
for the regul atory agency todoit, and so we are tied

because the regulations only request two or three
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experinments. So, | mean, you are tied, on one hand,
by a regul ati on and the ot her one by the cost, and we
can bitch all we want.

MR. LANDRY: |I|f you | ook at the PIRT chart
i nthe assessnent cases that they have run in response
to the RAI, you see that they have run a great nmany
nore in the two.

CHAI RVAN  WALLI S: Now, that's very
assuri ng.

MR. LANDRY: They've run not only the 2D
flow tests and the LOFT test BS3. They' ve run the
BETHSY test, THIF test, Bennett heated tube test,
FLECHT- SEASET, CCTF, and two of the LOFT | arge break
tests, another sem -skilledtest. They've run another
sem -skilled test, a UPTF test.

CHAl RVAN WALLI'S:  That's very good.

DR. ZUBER  Graham one way to address
this problemreally from the outsider or from the
technical community is for the regulatory agency to
take this code and really exercise it, and if they
have the code, they should have then the neasurable
stuff, support, and to run these tests and t hen make
an assessnment and then nake a presentation.

CHAl RVAN WALLIS: Wwell, | don't buy the

cost argument. The cost argunment was good maybe 30
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years ago when it was a real struggle to nake a code
work and it ran for days and you coul dn't, you know - -
you were very pleased if you got a couple of results.

But nowadays with conputers able to do
what they can do, it should be possible to do a | ot
nore conparisons with tests.

MR. LANDRY: And in this case a |lot nore
compari sons have been done.

MR. STAUDENMEI ER Joe St audenneier from
the staff.

| think that TM action itemrecomended
tests weren't meant to be an extensive assessnent of
t he code or the only assessnment of the code. 1 think
that particul ar tests were picked to denonstrate that
the code couldrealistically sinulateintegral effects
that woul d happen in the reaction, and | think, in
particular, its natural circulation and breaki ng of
natural circulation and al so deep core uncovery and
recovery fromdeep core uncovery, | think that's the
specific reasons that these tests were chosen, to show
that the small break codes couldin arealistic manner
predict these integral phenonena, and they weren't
nmeant to be an extensive assessnment of the code.

CHAI RMAN WALLI S: But they may have

evol ved into a sort of mnimal requirenment instead of
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just the suggestion where the expectation was that
nore woul d be done. Soif that's all that's required,
maybe that's all that's done.

MR STAUDENMEI ER:  Yeah, and unfortunately
it probably has. Historically it was treated |ike
that, and it evolved into that. | don't think it was
meant for that originally. | know people have done
better than just that m ninum requirenent.

DR ZUBER: |f the agencies shouldreally
run these codes extensively and for different
situations get the feel for how they run, how they
perform | think that wll be really a good
contribution and a good effort.

MR. LANDRY: We're working on that.

But when we | ooked at sone of the results
of their assessments and we | ooked at what they did
with the sem -skill test that they exam ned, we saw
that the core md-plane tenperature was fairly wel
predicted,a nd this is using the decay heat nodel in
the code that's supposed to match the experinment.

Now, for an Appendix K cal cul ation, of
course, they're using the Appendix Krequired to the
K heat nodel, which is going to be considerably
hi gher, which is going to raise the tenperatures

consi derably hi gher al so.
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So they're over predicting the nmeasured
tenmperature. Inthis case we woul d expect for alarge
analysis with delay heat raised 20 percent that we'd
have a considerably higher tenperature there.

When we | ooked at the results fromthe
BETHSY cases they ran --

DR. ZUBER: Well, the idea that you have
here is quite different. | nean, there's a
di screpancy between the stored energy cal cul ated and
what was neasured.

MR. LANDRY: But if we | ook at t he BETHSY,
t hey' ve got BETHSY even better. W | ook at t he BETHSY
case. They've got the core collapse |evel very
accurately, and if you | ook at the tenperatures, the
peak tenperature, the first tine we | ooked at that we
t hought, "Wat's wong? Nobody ever hits the
tenperature like that."

Apparently they' ve done a good job of
nodel i ng the BETHSY facility.

CHAI RVAN WALLI S: The BETHSY conpari sons,
t hese sudden leaps and the things that |ook |ike
needl es com ng out of the graph, those are from S
RELAP5? Because presumably the core col |l apsed | eve
doesn't behave like that, but if you | ook at the end

of the collapse and where it suddenly recovers --
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MR. LANDRY: Yeah.

CHAl RVAN WALLI S: No, | ook at the m ni num

MR. LANDRY: That | ooks |ike --

CHAI RVAN WALLI S: The m ninmum there's
sort of a spike that goes straight up in the air and
comes back down again. That nust be S-RELAP5. \What
are those doing? They indicate that the code is not
as robust as it mght be, that it has a tendency to
make sone wild excursions?

MR. LANDRY: It looks like it could be a
nuneric problem W didn't exam ne the detail of that
cal cul ati on.

CHAI RVAN WALLI S: Those are from the
prediction. They're not fromthe neasurenent.

MR. LANDRY: Yeah.

CHAl RVAN WALLI'S: It's hard to tell that
figure. Do those sorts of spikiness bother you at
all'?

And if you look at the behavior of the
code, I'mnot quite sure which is which again. It's
doi ng sone spi kiness early on as well.

MR. LANDRY: W' ve seen those so often

fromthe codes. | guess we tend to overl ook sone of
t hose spi kes because they're not real. W know that
they're not real. W know that they're numerics.
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CHAl RVAN WALLI S: But if a spi ke went down
and suddenly predicted a | evel of zero, would that
bot her you?

MR. LANDRY: If it was infinitely smal
and - -

CHAl RMVAN WALLIS: In time that wouldn't
bot her you?

MR. LANDRY: In time, no.

VR. SCHROCK: Are these S-RELAPS
cal cul ati ons the Appendi x K version?

MR. LANDRY: These are the code nodeling
the test facility using the energy, the core energy,
that was used in the test facility, not using the
Appendi x K required to K heat.

MR.  SCHROCK: But what about other
features, such as critical flow?

MR. LANDRY: They're trying to hit the
flow rate out the break correctly so that it's not
usi ng Appendi x K break fl ow.

MR. SCHROCK: So it's not an Appendi x K
RELAPS that's exercised. |It's the best estinmate.

MR. LANDRY: Yes, inthat caseit's a best
estimate attenpting to accurately nodel the test
facility and show that the nodels predict the test

facility properly.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

(Transcription from tapes provided by NRC.) 439
Appendi x K then adds on --

MR. SCHROCK: How does that fit into the
present purpose of approving the code for Appendi x K
appl i cations?

MR. LANDRY: Well, Appendi x K application
then is intended to add conservati smon top of those
nodel s. That's true whether it'sthis facility or any
facility. The code is never run against afacility in
Appendi x K space if you're trying to predict the
response of the facility accurately.

CHAI RMAN WALLI'S: It's very strange.

MR. LANDRY: The only tinme we did that was
one time. That was when we ran the LOFT L. 2.2 test,
the first LOFT | arge break test we attenpted to run
a code calculation of what the test should -- what
shoul d have happened during the test, and we attenpted
torun a calculation in full Appendix K, which would
be a full conservative calculation to see what the
code woul d say before the test.

There was absolutely no relationship
what soever between the pre-test calculation and the
test.

CHAI RVAN WALLI S: I f you put Appendi x Kon
this graph, you mght well find that it goes way off

and is very different fromthe data.
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MR, LANDRY: It may.

CHAl RVAN WALLI S: VWhi ch indicates the
strangeness of Appendi x K

MR. CARUSO But hopefully the results
woul d be conservati ve.

(Laughter.)

MR. SCHROCK: But maybe you should find
out it that, in fact, true.

MR. LANDRY: Well, it would be because
when we did the LOFT L.2.2 test, because | was in
charge at that tine --

CHAl RVAN WALLIS: Well, thisis why we're
noving to realistic codes.

MR. LANDRY: -- the calculation we did,
the MXK calculation we did for L.2.2 showed a peak
cl ad tenperature of 6,500 degrees. W neasured a peak
clad tenperature of 1,200 degrees. There was no
rel ati onshi p what soever between the cal cul ati on and
the test, other than they both went up in tenperature.

CHAl RVAN WALLI S: Except that one is the
| egal requirenent and one is the reality.

MR, LANDRY: Right.

MR, SCHROCK: Well, sonebody's reality.

MR. LANDRY: Okay. After doing all of the

assessments, Si enmens went back and did sone
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sensitivity studies. One of the requirements for the
code is that a nunmber of actors have to be | ooked at
for sensitivity in effect on | arge pi pe cal cul ati ons.

Si enens becanme wit h t he Westi nghouse t hree
| oop plant, first its sensitivity to find the highest
peak clad tenperature resulting from break size
determ ne the break size resultinginthe highest PCT,
and then started varying time steps, varied restart
conditions, varied the |oop seal nodel, varied the
punp nodel, radio flow, form |loss coefficients,
nodal i zati on, and the bottom --

CHAI RVAN WALLIS: Are these the guys who
had three different loops so that they had to
artificially nake one of the |oop seals higher than
the others to nake sure that things happened in a
predictable way in terms of bias to the | oop seal ?

MR. LANDRY: This, they had to work onit.
That's done to get a consistent result because the
clearing is a statistical phenonenon, and t hey want ed
to get that statistical phenonena out of an Appendi x
K cal cul ation, but we'll have it where they cone in
for the --

CHAl RVAN WALLI'S:  But for the realistic
case, you just runit and let it do whatever it wants

todo, and if it wants to be statistic, let it be so.
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MR. LANDRY: Well, we wanted to force it
to operate so that they could actually get a peak cl ad
tenmperature and not a |ower clad tenperature.

The result of the sensitivity studi es was
t hat Siemens found that --

CHAI RVAN WALLI'S: | like this redial flow
| s that where you redial sone of the variabl es and see
what you get?

MR. LANDRY: Onh.

(Laughter.)

MR. LANDRY: This is rough draft al so.

(Laughter.)

MR. LANDRY: You can't buy these things
out of a catal ogue.

CHAI RVAN WALLI S: Il think it's very
revealing. This is one of those Freudian --

(Laughter.)

MR LANDRY: It's a radial flow radial.

Si enens found in doing the sensitivity
studi es that each of the factors that they | ooked at
had an effect on peak clad tenperature of |ess than
five degrees. So this indicated that the solutionis
convergi ng, and t hat they have been abl e to answer the
concerns that we have on all Appendi x K cal cul ati ons,

t hat they have properly done sensitivity studi es and
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that they have set up a nodel that can operate with
each of the sensitive areas in its npbst conservative
di rection.

CHAl RVANWALLI S: The other interpretation
isthat this is a very good reactor design because no
matter how much you vary these things, it works.

MR SCHROCK: What is a radial flow?

MR. LANDRY: Joe?

MR, STAUDENMEI ER: I think that's the
paral | el channels. It'stheloss coefficients between
the parallel channels does of the core, | think is
what this refers to.

MR SCHROCK: Cross-flow.

MR, STAUDENMEI ER Yes.

CHAI RVAN WALLIS: So you guys didn't do
these. These were all sensitivity tests performed by
Si enens.

MR. LANDRY: By Sienens, right.

CHAl RVAN WALLI'S:  And as we sai d before,
you haven't really got to the point where you're
runni ng the code for the whol e scenario.

MR LANDRY: Right.

DR. ZUBER: Let ne ask you. How | ong does

it take to run an experinent |ike the cal cul ati ons?
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MR. O DELL: Yeah, | think the issues --
| was tenpted to respond to Dr. Wallis' comrent. The
issueis not really the conputer tine of running these
experinments. The issue is getting the informationto
nodel the facility, getting the data, getting it all
pull ed into a consistent format, setting everything up
to run each one of the experinents.

Because once you get afacility set up, to
run addi tional experinments is not that big an issue.
It's going through this whol e process of finding the
information. For exanple, on sem-skill | actually
went and got a ton of draw ngs fromI| NEAL (phonetic),
and we went through themand pull ed out the draw ngs
we needed.

But the period of tine that that takes is
on the order of nmonths. |It's not --

CHAI RVAN WALLI' S: You know, that's anot her
i ssues. W talked to the NRC about that. There
shoul d be sort of a data bank which is an electronic
form and you just pull it out and use it. You
shouldn't have to dig it out of a report.

MR. O DELL: And, you know, sone of the
stuff we were having trouble --

DR ZUBER: But sone of these cal cul ati ons

were done with different codes. Information on seni -
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skill or LOFT or from BETHSY aren't avail able. I
nmean, that should be a big deal.

MR. O DELL: Well, getting the electronic
data is kind of a big deal, and the i ssue that we had
on the realistic LOCA, | nean, we were actually
| ooking at trying to go to the data reports or
considering going to the data reports and trying to
digitize the data.

But thenif you're trying to cone up with
an uncertainty, what's the wuncertainty in the
digitizing process and how do you figure that out?

So we couldn't use that. So, | nmean, the
issue really is just setting it up to run.

CHAl RVAN WALLI' S:  That's the probl emt hat
the NRC has. | nean, they take along tine to conme up
to speed and get all of the input stuff. You could
help themw th that, of course, sine you ve done it.

MR. O DELL: Well, for what |'ve got.

CHAI RMVAN WALLI'S:  You could share that
with them and that would help them to set up a
problem Then they could try sonme sensitivity stuff
of their own.

MR. STAUDENMEIER: Dr. Wallis, | thinkIl'm
hearing sone good recommendati ons about havi ng us do

sonme nore sensitivity runs of our own, but | think we
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just couldn't have t he manpower to buildtest facility
nodel s from scratch for each of the vendors' codes.
What we woul d have to do is we would have to ask the
vendors for their nodels of the facilities, and then
we woul d | ook at themto get a sense of how well they
were put together and how creative they were.

CHAI RVAN WALLI'S: |Is there a chance that
you coul d get those or is that beyond practicality?

MR.  STAUDENVEI ER: That's always a
possibility in asking for additional information from
the vendors on these issues. We're just in the
process of asking themfor the codes. W' re starting
to do that now, asking themfor the test cases, and |
believe that they' ve provided us with some of the
nodel s that they use.

MR. HOLM This is Jerry Hol mwi th Si enens
Power Cor porati on.

One  of the additional pi eces  of
information we provided for this review was we
provi ded t he code, whi ch has not been common practice
in the past. W provided sanple problens for the
pl ant we used so that the NRC could run it, and we
provi ded at | east sonme of the experinental facilities

so that they could run those if they wanted to.
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CHAI RVAN WALLI' S:  So why did they not run

t henf?

DR KRESS: Manpower .

CHAl RVAN WALLI'S:  Isn't there a plug-in
version or is there a big | earning curve?

MR LANDRY: Vell, it's what we said
earlier. One of the problens that we have is
resources available to do all the different runs.

CHAI RVAN WALLIS: But you have sonebody
running fluent on the problem which is not really
nucl ear yet.

MR. STAUDENMEI ER: | woul d observe that
part of our resources that help the ACRS in other
areas, but | wunderstand we're going to get that
resource back.

DR. ZUBER: Well, let me ask you. Can you
enlist some hel p fromresearch for themto provide you
t he nodel s? Because t hey have run sone of these tests
with their codes. So | nmean to provide this
i nformati on so you can use it.

MR. STAUDENMEI ER: I n the case of sone of
the codes |i ke RELAP, | imagine they could be, but I
woul d be worri ed about taking a nodel of LOFT that was
built for the research version of RELAP and then try

to apply it to a Sienens RELAP.
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There are all sorts of reasons why | woul d
not want to do that. First of all, because | want to
test the ability of Siemens to be able to --

DR ZUBER: But that was taking
information on the facility and on the data.

MR. STAUDENMEI ER: | could. |'mjust not
sure whether it's as valuable as the expenditure of
t he resources woul d warrant. | woul d nust rather get
t he i nput nodel s rather than -- | mght ask the Ofice
of Research to hel p do sone assessnents of the actual
vendors' nodels. That's a possibility.

CHAl RMVAN  WALLI S: | think this 1is
somet hi ng t hat we may want to address in our letter to
t he Comm ssion, that Sienens has been very forthcom ng
and provided all of these very useful things, and you
seemto be held up by not having enough resources to
use them

MR. STAUDENMEI ER: | woul d agree wi t h your
characterization of Siemens' cooperation in this
matter. They have been quite cooperative, and | think
it's hel ping sone of the other vendors. The shane
factor is useful.

(Laughter.)

DR. KRESS: Ral ph, the different

sensitivities stays with the code, | presune varying
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t hose paraneters one at atime. It would be nice if
we had an uncertainty analysis which conbined the
uncertainty, and is that ever going to be possible on
any of these best estimate codes?

MR. LANDRY: Wth the best estimate we
should see that. There's no requirement for
uncertainty analysis on Appendi x K code.

DR. KRESS: Not on Appendi x K because you
t ake care of that by making it conservative with your
fees, but as | understand, they're going to use this
code eventually for best estinmate.

MR. LANDRY: Well, they're supposed to be
comng in very soon with that.

CHAI RVAN WALLIS: Are they going to use
t he CSAU process?

MR. LANDRY: We're anxious to see what is
on the submttal ?

DR. ZUBER  \Wen are they com ng?

MR. LANDRY: In the next few weeks is our
under st andi ng. Two weeks.

PARTI Cl PANT:  Two nont hs.

MR LANDRY: Two nmonths? Two weeks?

MR HOLM This is Jerry Holm

Qur realistic estimate i s the end of March

this year.
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CHAI RVANWALLI'S: | think that's somet hi ng

we're really | ooking forward to.

MR HOLM W are, too.

MR.  STAUDENMEI ER: To a certain extent
this has actually been a good preparation for that.
We wi || be using the sane code. W' ve got experience
with it. You've had sone experience raising sone
i ssues, and al t hough those i ssues, we don't entirely
agree that they' re appropriate -- no, | don't want to
say "appropriate" -- germane to Appendi x K, since t hey
are certainly on point with the best estimate.

MR. LANDRY: Well, thisis noreinpetusto
us to get this review conplete so that we have room
for the resources to work on the | arge break LOCA when
it comes in.

Concl usions fromour review. W believe
that the ANF RELAP code, which was approved by the
staff, has been nodified to operate in an integrated
manner Wi th t hese ot her codes, and we feel that that's
a good nove. That provides a nore stabl e pl atformand
consi stent cal cul ational capability.

The code docunentation supports the
nodi fications. W are accept the nodifications that

t hey' ve made.
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We have poi nted out problenms in the code
docunentation. W' ve discussed those with Sienens.
The commi ttee has poi nted out problens and di scussed
those in neetings, and the intent of Sienmens is to
correct errors in the publication of t he
docunent at i on.

And the final conclusions that the staff
finds in S-RELAP5 code is acceptable for use in
satisfying the requirenents for a small break LOCA
analysis under 10 CFR, Part 50, Appendix K
requi renents.

DR KRESS: The |1CECON code is a
cont ai nnent code?

MR. LANDRY: That is the ol d CONTEMPT code
or it's a derivative of CONTEMPT.

DR. KRESS: But why was it felt necessary
to include it in the RELAP?

MR. LANDRY: In particular for | arge break
LOCA, the best estimate LOCA, it becones nore
i nportant because it gives you an accurate back
pressure cal cul ation.

Cont ai nment LOCA cal cul ati ons i n t he past
have made a certain assunption of what is the nost

conservative back pressure for the action you're
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| ooki ng at, and those can vary. What i s conservative
for one may not be conservative for another.

And then the output of the LOCA code is
fed to the containnent code, the mass and energy
rel ease data, to calculate the response of that
cont ai nnent .

Well, that's assum ng that these data are
conservative now for the calculation wth the
cont ai nnent .

| f you can marry the two codes so that at
appropriatetimeinterval s the codes exchange nass and
energy, back pressure data, then you have an
i ntegrated cal cul ati on whi ch shows you a nore accurate
representation of what the reactor systemis going to
see and a nobre accurate representation of what the
contai nnment systemis going to see.

DR KRESS: | was wondering if that was in
anticipation of the best estimate rather than for
Appendi x K.

MR. LANDRY: It's possible.

DR KRESS: Appendi x K doesn't seemli ke
it --

MR. LANDRY: It's probably nore ained at
t he best estimate of realistic LOCA but it's a way of

getting around problens also that we've seen with
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RELAPS in the past, discharges fromhigh pressure to
| ow pressure and errors that have occurred there.

You know, they make a nuneric fix that
should help. Here you're discharging to the right
cont ai nnent condi tion.

Joe?

MR. STAUDENMEI ER: | think in the past
when t hey wer e uncoupl ed, cont ai nnent back pressureis
real inmportant in|large break LOCA because i f you | ook
at brief heat transfer coefficients, they vary greatly
inpressure fromone point. The Downconer head vari es
a lot and you get a lot different boiling in the
Downconer, and in the past you had to transfer this
i nformati on manually fromone code to the other, and
in some cases you probably even had to iterate and do
multiple runs to get consistent things.

And | think doing it in this manner --

DR. KRESS: Well, that's why | asked,
because | thought it was only inportant for |arge
break LOCA and this is an Appendi x Ksmal | break | oca,
and I was wondering if there was anticipation of --

MR. JENSEN: You are correct. We didthis
for the large break LOCA. It really is never used for

the small break application at all.
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DR KRESS: | appreciatethat perspective.
Thank you.

MR. SCHROCK: | just have alittle concern
yet that your process will end up closing out
argunments or discussions of problens that may have
been foreseen in the review of the code as it was
subm tted, the code docunentationas it was subm tted.

One thing that comes to mind is the
description of the critical flow nodel, Ransom Trapp
and nodi fications and so forth. |[If this is approved,
is that going to be up for review when we tal k about
t he next stage in this?

| think I read somepl ace in your -- nmaybe
it was the SER -- that you won't ask questions about
t he things that have now gotten this approval. So |
suppose it's a question of what are the definitions of
t hi ngs approved.

Can you shed alittle light onthis issue?
Are we going to review in depth the critical flow
calculation in S-RELAP5 when we take up the best
estimate version?

MR. LANDRY: Yes. Wen we do the review
for best estimate, this approval does not approve S-

RELAPS for all application. This is an approval for
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S-RELAPS for application to small break, |oss of
critical accident under Appendi x K

The code will be re-reviewed when it is
applied for the realistic LOCA.

MR. SCHROCK: But what is it that it says
at the end of the SER that caused ny concern? Do you
r emenber ?

MR CARUSO | think those are the
standard words that we put into topical report revi ews
so that licensees who want to reference this topica
report in the licensing application will have sone
assurance that we're not goingto re-reviewthis code
for Appendi x Kapplications. It's an assurance to the
i censee that the process is not --

CHAl RVAN WALLI'S:  That's on page 13 that
the staff will not repeat this review, whether it
appears as a reference in |license applications.

MR. CARUSO. Li cense applications, and
that's the key. | think those are the words you're
tal ki ng about .

MR. SCHROCK: Except to insure that the
material presented applies to the specific plant
i nvol ved.

MR. CARUSO  Exactly.
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MR.  SCHROCK: But also if the NRC s

criteria for regulations change so that in its
concl usi ons about the acceptability of the report or
invalidated SPC or the applicant referencing the
report, or both, wll be expected to revise and
resubmt its respective docunentation, and so forth.

So the reason we do a review of a code is
to give reassurance to the industry that we've
revi ewed t he code, they can apply that code withinthe
constraints of its revieww thout having to subnmt the
code every tine they want to use the code.

MR. CARUSO. This is an efficiency -- the
reason we do it this way is to pronote efficiency so
that we don't have to re-review it for each
application. W do it onetime, and it's referenced
then as long as it's applied within the limts which
was approved, it's acceptable, and we don't do a
review of the code itself again, but we do review
applicability, and we can, of course, at sonme future
state change our m nd.

W don't like to do that, but that's
al ways a possibility if new information cones in.

CHAl RVAN WALLI S: | just have one question

about the SER for the nonent. It's the statenent the
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| oop seal collapse liquid levels are accurately
predicted for the UPTF tests.

And in my notes when I was | ooking at the
previ ous docunent ati on, the UPTF | oop seal, | got some
quotations from Sienens that predictive |evel after
clearing was three and a half tines greater than
nmeasur ed.

Now, |I'm not quite sure why these two
statements are conpatible. | just haven't | ooked at
the original source, but |'ve just got on ny notes a
quotation |I pulled out of Siemens. One is three and
a half tinmes greater than neasured.

And your statement is that this was an
accurate prediction. Mybeit'stoodifficult for you
togointothis now, but I"'mtryingto reconcile these
two statenents.

MR. LANDRY: \When we were | ooking at the
report, EMF 2328, |ooking at figures in Section 5.4,
whi ch show the | oop seals and UPTF, the prediction
versus the data, this is on page 552 and foll ow ng.
Looki ng at t he conpari sons between t he wat er data, the
wat er fromS- RELAPS st eamdata, stati mS- RELAP5, | see
data and cal cul ations that very cl osely overlay each

other, tinme and in nagnitude.
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CHAl RVAN WALLI S: So | was j ust wonderi ng.

Thi s quotation cane right out of Sienens' report, the
three and a half tines greater.

MR. LANDRY: But when | was | ooking at
these, | thought to ne these |ooked like they're
pretty good predictions of the water and steamin the
| oop seal for UPTF.

And that's why in light of that | think
that that's a pretty good prediction.

CHAI RVAN WALLIS: So | probably owe you
goi ng back to fi gure out where nmy quotati on came from

MR. LANDRY: Let nme go back and find that.

CHAI RVAN WALLI S: Maybe you can find it
before | do.

Do we have any ot her questions for Ral ph
at this tine?

(No response.)

CHAl RVAN WALLI S: How | ong woul d your
overvi ew take, Terry? Could you give us an overview
of Sienmens' presentation?

Has I RR finished its presentation then?

MR, LANDRY: Yes.

CHAI RMAN WALLI' S: Thank you.

But you're going to stay around for the

end of the day i n case you have sonet hi ng el se to say.
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MR. LANDRY: | wouldn't mss it.

MR HOLM " m hopeful | can do it in
about 15 m nutes.

CHAI RVAN WALLI S:  Can you, yeah, | guess,
whet our appetite?

MR HOLM My nane is Jerry Holm |'m
Manager of Product Licensing for Sienens.

| * mgoi ng to be giving a short overvi ew of
t he agenda for our presentation, and1'Ill be providing
sone comments on the staff SER. W noved that in the
agenda. It seemedto fit, tofollowon with the staff
presentation.

Agai n, the Sienens presentation today is
|'"'m going to start out with a few coments on the
staff safety evaluation report, and then we're going
to provide responses to the ACRS comrents in the
informati on that Paul Boehnert sent to us.

W' |l start out with | oop seal nodeling,
which will be presented by Gene Jensen. That wll
address one of the coments. |It's probably our nost
techni cal part of the presentation. W're going to
provide a justification for the bias that we do and a
rationale for why we think that's necessary.

And then the other comments we' ve broken

down the two nmain categories: coments related to
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docunentation and conments rel ated to benchmar ki ng,
and Larry ODell is going to tal k about those.

And at the end of the neeting, as
appropriate. |I'Il provide sone concluding renmarks.

At the risk of not having ny bull etproof
vest, | do want to make a pitch that Sienens believes
we've provided good docunentation to support our
Appendi x K subm ttal

I n defining the expectations of the NRC,
we reviewed the submittal we nade for ANF RELAP. W
reviewed submittals made by our conpetitors, the
nonproprietary versions, of course, and defined what
we should put into a topical report.

And one thing | want to make clear is the
topical report is EMF 2328, which is our small break
LOCA nodel definition, and that's what we submtted,
and that primarily describes the changes we made to
RELAP5 and how we nodel a small break LOCA.

The staff then asked us for additional
i nformation, which we provided. This information was
primarily devel oped for the realistic LOCA nodel, and
we provi ded a nodels and correl ati on docunent, which
is EMF 2100, and a progranmm ng nmanual .

Al'so in response to the staff's request,

we provided a CD with the code executable in test
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cases. |If you | ooked at the ANF review, none of this
additional information was provided or requested at
that time. So our view going into this process was
that we were providing additional information.

| realize the ACRS has nmade sone requests
for even further information, but I'dlike to at | east
make the point that our intent was to provide nore
than we had provided in the past.

MR. SCHROCK: | don't remenber seeingthe
EMF 2328.

MR HOLM  Yes.

MR. SCHROCK: |Is that sonething? W never
got that, did we?

MR. HOLM | don't recall offhand. | know
| sent the reports | had. | don't know if that was
one of them You shoul d have received three reports,
| woul d expect: EMF 2328, EMF 2100, and then | can't
remenber the nunber for the progranmer's docunent.

MR. BOEHNERT: Twenty-one, oh, one.

MR. HOLM  Twenty-one, oh, one.

MR.  LANDRY: All of that material is
provide on the CD and was provided --

MR. BOEHNERT: | had paper copies of that.

| didn't have a CD on them
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MR. LANDRY: | thought | gave you a CD

al so of material.

MR. BOEHNERT: O Sienens? | have the
TRAC one, but not Sienens. | don't recall any
Si enens.

MR. SCHROCK: Do you have the capability
of making CDs fromthat as well as PCs?

MR. LANDRY: It's a PDF.

MR SCHROCK: A PDF.

CHAl RVAN WALLI'S:  Yeah, we had sonet hi ng
cal l ed S-RELAP5 Progranmer's Gui de. W had sonet hi ng
call ed Smal | Break LOCA Eval uati on Mbdel, and then we
had sonet hing called Mddels and Correl ati ons.

So those are the three reports.

MR. HOLM The second one is the topical
report.

| guess | should nake the point that --

CHAIl RVAN WALLIS: W spent nost tinme, |
guess, perhaps on the nodel s and correl ations. That's
nore ainmed at the realistic code, is it?

MR. HOLM Yes, it was devel oped for the
realistic code. | nmean it describes the code as it

exists. Soit's appropriate for the small break LOCA.
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DR. ZUBER:. This is the one you're going
to be submtting in March. [Is there any change in
docunent ati on between now and March?

MR. HOLM Yes. To steal M. ODell's
thunder alittle bit, when we provi de the response to
t he request for additional information, we'll provide
revi sed nodel s and correl ati ons docunent and revi sed
programmer's manuals to attenpt to correct the
docunmentation deficiencies that were identified.
kay?

The point | really want to nake though is
that the topic report is EMF 2328. \When the staff
issues their SER approving the use of this code
t hey' re approving the use of EMF 2328, and that's the
report that I'll issue with in a version of it.

" mnot planning to i ssue EMF 2100, which
i s just supporting docunmentation, and that is typi cal
of the process.

MR, SCHROCK: |'mglad you clarifiedthat
because I, for one, didn't understand that that was
what you were seeking approval on. | thought it was
on the S-RELAP5 code in the nore general sense.

CHAl RMAN WALLI S: | think they were
| ooking for input on that.

MR. SCHROCK: Yeah, yeah.
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CHAI RVAN WALLI S: The actual approval

deci si on bei ng made nowis just for small break LOCA.

MR. SCHROCK: That's ny m sunder st andi ng.

MR HOLM |f you | ooked at the subnmitta
for ANF RELAP, we subnmitted sonmething simlar to the
EMF 2328. | think we've done a better job on EM
2328, but we've never submitted a description of the
computer code previously, and we're not wanting to
i ssue EMF 2100 as an A version docunent.

And our plans are to use it right now for
smal | break LOCA as described in that topical report
whi ch has, you know, nore restrictions than you'll see
in that EMF 2100.

EMF 2100 tries to describe the code, and
there's options inthe code that aren't used for smal
br eak. It describes them but we're constraining
ourselves for this application

| thought to provi de corments on the staff
SER | would state what the SPC goals for a safety
eval uation report are. These are the two goal s that
we have when we submt the topical report.

The first goal is we want to get a
statement that the NRC accepts the docunentation
that's suitable for referencing and |I|icensing

appl i cati ons.
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As Ral ph Caruso nmentioned, this is an
efficiency measure. Basically we don't want to have
to go through this sanme review every tine we use it
for each plant, for each application. And that's
really its only use: efficiency.

The second goal we have is we don't want
any conditions on the use of the evaluation nodel
beyond t he topi cal report definition of the eval uation
nodel . |f we get additional conditions, that means we
haven't done our job in creating the topical report.

And so our goal actually is no additional
conditions, and I'll try to talk about the SER in
[ight of these two goals.

| have a bl ank space here for a mnute.

The first goal is satisfied by statenents
in the SER, and the first statement is that the S
RELAP5 code is capable of performng an integrated
cal cul ation of a small break | oss of cool ant acci dent
inthe PANR of a Westi nghouse or Conbusti on Engi neeri ng
desi gn.

And then the bottomlineis the staff wll
not repeat its reviewof the matter described in the
subj ect report when the report appears as a reference

in license applications except to insure that the
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material presented applies to the specific plant
i nvol ved.

So | believe our first goal is met by the
draft SER, and we're very pleased with that.

The second goal is not net quite as well.
The first condition that the SER places is that we

can't use this above ten percent of the cold leg fl ow

area. | find that acceptabl e though since that's the
intent of the topical report, is we'll use it bel ow
ten percent. So that really just reaffirnms what's

inside the topical report. So that's acceptable to
us.

The second condition though is that it
restricts ustouse 1.02 tinmes the license power |evel
of the reactor. Qur preference would be that that
condition be deleted. That is just one of the
Appendi x Krequirenments. W have to followall of the
Appendi x K requirenents, and | do not see a reason to
call that one out specifically.

If the staff feels that they want to keep
t hat condition, | have a suggested nodi ficationtoit.
As you nmay realize --

CHAl RVAN WALLI'S: Isn't this an Appendi x
K requi rement anyway?

MR HOLM Yes, it is.
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CHAl RVAN WALLI S: Al though the ACRS i s --

| guess the Conmi ssion has nowsaid that inthe future
we'll back off fromthat if you have good reason to
justify the accuracy of your power measurenent.

MR. HOLM Right, and ny suggestionis if
it's felt necessary to keep this particular
restrictionthat it would be nodifiedto be consistent
with the current Appendi x K requirenents, which the
first sentence here is what's in the SER and the
second sentence tries to add the verbiage which was
added to Appendix Kinthis | ast year, and that second
sentence says an assuned power | evel |lower than this
| evel may be used provided the proposed alternative
value has been denobnstrated to account for
uncertainties due to power | evel instrunentationerror
as required by 10 CFR 50, Appendi x K, Section 1(a).

Soif we needto keeptherestriction, 1'd
just like it expanded, and --

CHAIl RVAN WALLI' S: Thisis just reaffirmng
t he regul ations.

MR HOLM Right, and that's why | don't
see the necessity to --

CHAl RVAN WALLI'S:  No real restriction.

MR,  HOLM Ri ght . It's not really a

restriction.
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CHAI RVAN  WALLI S: So you're just

clarifying what's in the regulation. Is that it?

MR. LANDRY: That condition was placed in
this SER, in this draft because those were the two
conditions on ANF RELAP for a small break LOCA on
their SER W don't have a great deal of strong
feelings about this |ast point that Jerry has brought
up because we are heavily involved in the efforts to
change Appendix K requirements, 10 CFR 5046
requi rements, on measured power |evels.

Sosinceit is already covered in Appendi x
K and 10 CFR 5046, we're ready to go back and rethi nk
what we want to have, if we want to have that
condi tions or we want to drop the conditions and j ust
say that this wll be muintained wthin the
restrictions and limtations, the requirenments of
Appendi x K.

DR. KRESS: It seens |ike we shoul d just
drop it since it's already in the requirenments.
O herwi se people wonder why you're spelling it out
specifically.

CHAl RMVAN WALLIS: 1'mnot sureit'sreally
an ACRS matter though. It seens toneit's perfectly

negoti abl e and deci dabl e between you.
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DR. KRESS:. Yeah, that's up to you guys,
what ever you want to do.

MR. HOLM  The agenda had ne providing
comments on the SER, and | felt this was ny major
conment really.

MR. SCHROCK: You're got to be unhappy
about sonet hi ng.

MR HOLM  Yes.

(Laughter.)

CHAI RMVAN WALLI' S:  You nust be very pl eased
to have nothing nore major than that.

MR HOLM Yes, we are. W were pl eased
with the draft SER. Again, we net our prinmary goals.
We want to use this in licensing applications, and we
don't want any restrictions on the use of the code.

Again, | looked at restrictions as
indication |I haven't done my job in preparing the
material inthe topical report, and |I've had topicals
where we' ve had restrictions where it's indicated we
didn't do as good a job as we should have. 1'd |ike
to avoid that.

Wiileit's not agoal for SERs i n general,
SPC did have an underlying goal with this review
that's related to realistic LOCA This gives the

staff an opportunity to look at S RELAP5 and to
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prepared for the comng realistic |large break LOCA
subm ttal

We think that the staff has done a good
job reviewing the code fairly in depth, and we're
hopeful that this will facilitate the review of the
realistic LOCA because they've had an opportunity to
do this.

DR. ZUBER How much difference do you
expect in these docunentation in the future?

MR HOLM As | say, with the RAI's, which
hopefully will come in next week, we're going to
nodi fy the docunment to try to find all of the typos.
Since Gahamdidn't tell us what they were, this is
sort of a test of our ability to find them

(Laughter.)

MR HOLM We did put a fair anount of
effort to try and to find them

For the realistic LOCAthere will be sone
changes to the nodel s and correl ated docunent, to the
programer's manual. For one thing, the code is not
identical for the realistic LOCA and smal | break. |
mean, | would say it's 99.9 percent the sane, but
t here have been sonme changes nade to inprove its use
for realistic large break LOCA, and those wll be

added to the docunent before we submt it.
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MR. SCHROCK: Is there sone reason that
you don't viewthe best estimate option as benefici al
for these small break LOCA applications?

MR. HOLM | think our decision is one of
cost rather than benefit. W have not yet submtted
our realistic large break LOCA nethodol ogy. Ve
started that devel opnent in 1985.

DR ZUBER ' 857

MR HOLM '85. W' re nowsubmtting that
in 2001. We felt that we needed to get that approval
bef ore we went off into other best estinmate codes. W
want to nmake sure that what we' ve done satisfies the
ACRS and the NRC

And once we know that or get any
nodi fications that come out of the review process,
then we may decide to go off and do other best
estimate devel opments. But we didn't think it was a
good idea to do a best estimate small break now.

We have sone difficultiesw ththe current
smal|l break LOCA nethodology that we wanted to
resolve, and we felt that since we had the S-RELAPS
code, which was developed really for best estimte
| arge break, that we could |everage off that even

though it's an appendix case base, and make sone
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i mprovenents to our current small break LOCA
met hodol ogy.

And a | ot of those i nprovenents are shown
by a sensitivity study. | nmean, a nmajor goal of our
smal | break LOCA devel opnent project was to nmake it
i nsensitive tothe kinds of changes we showed you, and
we were fairly successful with that.

The one place | would say we weren't as
successful with respect to our initial goals was | oop
seal clearing behavior, and we'll tal k about what we
did to try to do the best we could on that.

W went in wanting to let the code
calculate it, but we determ ned after working on it
for a fewyears that we hadn't succeeded in that, and
Gene wi Il tal k about that in nore detail after |unch.

And that concludes ny presentation.

CHAI RMAN WALLI S:  Thank you very much.

We have conme up to just theright time to
go to lunch, I think, and so, therefore, we'll take a
break, one hour, until one o'clock.

(Wher eupon, at 12: 00 noon, the neeti ng was
recessed for lunch, to reconvene at 1:00 p.m, the

sanme day.)
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AAF-T-EERNOON S-E-S-S1-ON
(1:03 p.m)

CHAI RVAN WALLI S: Let's come back into
sessi on.

W're now on the record, and we'll
continue with the Sienens presentation on their S
RELAPS code.

MR. JENSEN. My nane is CGene Jensen. |'m
a team| eader in the nmet hods devel opment organi zati on
for Siemens Power Corporation, and I'll present the
next few slides.

The subject | want to tal k about is | oop
seal nodeling. It's been alluded to a couple of tines
i n di scussions this norning.

In our small break methodol ogy, we bias
the | oop seals to pronbte a conservative | oop seal
clearing pattern. The ACRS subcom ttee had comments
regarding this treatnment of the | oop seal clearing,
and the purpose of ny presentation is to provide the
basis of what we're doing and why we're doing it.

CHAI RVAN WALLI'S: Way is it conservative
to do this?

MR. JENSEN. Can | get to that --

CHAI RVAN WALLI S: Onh, you're going to get

to that? Ckay.
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MR. JENSEN: First, before |l get into that
one, |I'll present a discussion as to what the probl em
iS. Most of the NSSS systens, the way they're
desi gned, the coolant |oops, particularly the | oop
seal portions of it, all the |l oop seal s have basically
anal ytical geonetry.

Now, we recognize that there are sone
di fferences because the pressurizer is connected to
one | oop and the break is on another. So they differ
to that, but the geonetry is essentially identical,
and what we find is our calculated small break | oop
seal clearing behavior is essentiallythe same for all
| oops; that it is up to the point that the | oop sea
vents. |If you | ook at the cal cul ated behavior in the
various | oops, all of the | oops behave essentially in
an identical manner

VWhat happens then when the | evel is being
depressed in the |l oop seals, it's being depressed on
all of the |l oop seals, and it approaches the point of
venting steamfor all of the |oop seals. Then sone
smal | variationinit is calcul ated between the | oops.

DR. ZUBER: Thi s goes back, and | may have
forgotten, but | recall nmany years ago there was sone
situati on where you had oscillations because of the

| oop seal between one st eamgenerator and another. It
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was a dynam c effect, and it was really caused by the
clearing of the | oop seals.

MR. JENSEN. Well, thisis beforethe |l oop
seal clears, and we're not saying any really
significant. If you look at the level plots and
overlay them they're essentially overlays up to the
poi nt of |oop seal clearing.

However, there's sonme small variation
that's cal cul at ed. W nodel each of the |oop
separately. So they're each cal cul ated separately.

DR. ZUBER:. | have a problem You say
cal cul at ed. That's LOCA. Loops has behaved --
behavior is the sane in all |oops. Wll, --

MR JENSEN: Up to the point of --

DR ZUBER: Well, the point is when you
have a dynam c effect, they may not be the sanme. |
nmean, they may -- you may obtain oscillation, see, and
| recall | have seen the results of such oscill ations.

MR JENSEN: Yes, if there is --

DR. ZUBER So t hey don't behave t he sane.

MR. JENSEN: Wth the small breaks that
we're calculating, the small breaks which are
limting, the calculations with S-RELAP5 shows t hat

they' re the sane.
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CHAl RVAN WALLI S: If they're all the sane,

and this is a symetry, it wouldn't seemto matter
whi ch one of them clears.

MR. JENSEN: | don't know. I'lIl discuss
that a little bit later, but what happens then is
there is a small variation put between these | oops,
cause a prediction of one or nore loops to clear in
preference to other | oops.

CHAI RVAN WALLI' S:  So you are nodeling the
| oops separately.

MR,  JENSEN: We're nodeling each | oop
separately.

CHAI RVAN WALLI S: Because if they were all
toget her, you wouldn't notice this at all.

MR. JENSEN:  Pardon?

CHAI RMVAN WALLI S: If you were nodeling
themidentically, there's alunp in the | oops as one.

MR. JENSEN: If you lunp them then you
woul dn't see it.

CHAl RVAN WALLI'S:  You'd never seen it.

MR. JENSEN. But because we nodel them
separately you do.

The other problemthat we see is if you
have no two small break calculations and you're

conmparing these, theresults are very nearly identical
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on a |l ot of these cal culations up to the point of |oop
seal clearing, but then what you see is a divergence
at this tine because sone variationin a small change
whi ch causes the | oop seals to clear causes a change
in the nunber and which particular | oop seal clears.

DR. ZUBER: And these brings you the
dynam cs of the system

MR. JENSEN. This starts the dynam cs, and
you see a divergence, and this divergence can cause
significant changes in peak cladding tenperature.
W' ve seen differences --

CHAI RMVAN WALLIS: Well, doesn't it nean
that thisthingis sort of teetering and it coul d have
this seal go or that seal or both? It could happen

So these changes in PCT are presumably realistic.

MR JENSEN: That's a very real
possibility. In fact, | think ny next slide nmentions
that. |In addition to our calculated results, there

are actually sone experinental results.

| was told that they're in the BETHSY
cal cul ati ons, the BETHSY test that they did, they ran
three tests which were very simlar. Two of themwere
essentially identical. In two different tests

different |oop seals actually cleared. The third
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test, which was very cl ose, another one cleared for
t hat .

So the three |oops, they have tasks
showi ng for nearly identical small break conditions
any one of those three | oops can clear.

What this nmeans is that if we are going to
predict this capability with the S-RELAP5 code, we
nmust determne this, be able to calculate this |oop
seal behavior by oscillating consistently the small
vari ation between the | oops.

CHAI RVAN WALLIS: It seens you' re asking
to determnistically calculate sonmething which is
probabilistic.

DR. KRESS: Probabilistic, yes.

CHAI RVAN WALLI'S:  Which is inconpatible.

DR. KRESS: The ot her approach woul d be to
fix the systemso t hat you can automati cal |y cause t he
| oop seal to clear that you want to clear and t hen do
all of themto see which is the worst.

DR. ZUBER: If you want to come, you come
to this kind of bifurcation that a small perturbation
can throw the systemon one | eg or the other |eg, and
i f you have three | oops, they may tal k to each ot her.

MR.  JENSEN: That's right. They do

interact with each other, and there are variations
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between the |oops, and each of those loops is a
m noneter, and if excited, it's going to want to
oscillate, and there are phenonena occurring which
will excite them

There are relief valves on the steam
generators which are opening and closing, and the
timng can be different in each of the | oops.

CHAI RVAN WALLI S: Vell, even if it's
determ nistic, it may be that you' ve got theselittle
oscillations between the loops. |If you started off
with 1/1, 000 percent di fference i n power or sonet hing,
you mght hit a slightly different tinme in the cycle
and the other | oop seal would go.

So even if it's determnistic, just
uncertainties in --

DR KRESS: And nunerically.

DR. ZUBER: The trouble is you have to
cal cul ate the pressure very, very close, and a snal |
delta P will really induce one oscillation in the
ot her one.

CHAI RVAN WALLI S: But that's not the
preci sion of the whol e code anyway. So --

DR ZUBER Wll, that's the problem

they' re | ooking at.
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MR. JENSEN. Well, yes, and we believe
that S-RELAP5 really does a pretty good job of
predi cting the underlying behavior for the small break
LOCA sufficient for nost of the dom nant phenonena.

However, we don't feel that it is
sufficiently accurate to cal cul ate phenonena to the
| evel of these small variations, which are causing
this perturbation which control |oop seal clearing.

DR ZUBER: GCkay. Now, |let nme ask you the
guestion. |If you have these oscillations, what is the

effect on the core?

VMR. JENSEN: Can | conti nue? | think
you'll get into the solution and you'll see the
di fferences that can occur because of this. 1'll show

you how to treat it.

Now, we have this situation where we don't
feel we can accurately cal cul ate what's going on. So
how do we propose to handle it?

What we're proposing is to use then a
conservative pattern of |oop seal clearing, and we
need to establish this conservative pattern, and we
di d this by doi ng nunerous cal cul ati ons both wi th our
previous nodel in this one and it has consistently

shown the foll ow ng behavior.
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PCT decreases with the nunber of |oop
seals which are calculated to clear, and PCT al so
decreases if the | oop seal on the broken | oop clears
in preference to a | oop seal on an intact | oop.

CHAI RMVAN WALLIS: Is that |ikely? Because
it's adifferent loop, isn't it? Wuere it's broken
it's presented very differently.

MR. JENSEN: It's possible. The BETHSY
tests actually had i ntact | oops that were cl eari ng and
not the broken | oop, and our cal cul ati ons say they all
behave the sane until you -- pardon?

CHAI RVAN WALLIS: Is it even when one is
broken they all behave the same?

MR. JENSEN: The broken | oop is nodel ed
separately, and they all behave the sane, basically
t he sane. The conclusion from this is that the
hi ghest PCT then results when the m ni mum nunber of
i npact | oop seals clear

CHAl RVAN WALLI' S: The m ni numnunber bei ng
one.

DR. KRESS: One, right. One inpact |oop.

MR. JENSEN: Well, let's discuss that a
little bit further, too.

CHAl RVAN WALLI'S:  Not very | ong.

(Laughter.)
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MR JENSEN: W believe this is

phenonenol ogi cal, the | oop seal effects which cause
this conservative pattern for the nunber of |oops, is
t he | arger the nunber of | oops that cl ear reduces the
resi stance for the steamflowto the break. This is
a slight reduction on the pressure at the top of the
core, dealing in a slightly higher mxture level in
the core, better cooling and reduced PCT.

Al so, there's a second effect that when
nore | oop seals clear, the water inventory in those
| oop seals is pushed into the vessel, and the water
inventory is in the vessel and coil rates between the
Downconer and the four, and you al so generally get a
hi gher | evel.

So nore |oop seals clearing, you would
expect to reduce PCT, and there's a simlar effect on
t he broken | oop. Wen you cl ear the broken | oop, the
preference to the inpact |ook, you also reduce the
pressure drop to the break, and this again for the
same reasons yield a slightly higher m xture | evel in
t he PCT.

Followng on wth our solutions, we
currently performsmall break analysis for three and
four plants, three with plants with the Westi nghouse

design, four |oops being a CE two by four design
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Conservative | oop seal bearing pattern for the three
| oop Westinghouse plant is the clearing of one intact
| oop seal. So one is the mninmnumdefinitely there.

The conservative pattern for |oop seal
clearing for the four loop plants we found is the
clearing of two intact |oops.

CHAI RMVAN WALLI S: That sounds a little
different fromthe rationale you just gave us. It
seenmed that the m ni mum nunber of | oops clainmed was
t he nost conservative. Nowyou' ve got two instead of
one.

MR. JENSEN. That's right, and the reason
that we established this pattern is we tried, as
you'll see through our biasing, to pronote the
clearing of one | oop seal in a tw by four plant, but
even with the prompotion, the code consistently
predicts that two |loop seals will clear, and we
bel i eve that --

DR. ZUBER. Wiy is that?

MR. JENSEN: There's enough steam bei ng
generated that even if one clears you build up enough
pressure to clear a second one.

CHAl RMVAN WALLI S: They don't clear at

exactly the sane tine?
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MR. JENSEN: They don't clear exactly at
t he sane tine.

CHAI RVAN WALLI'S: So it doesn't seemto
matter. | mean you clear one and bias it, and if the
ot her one clears anyway, that's just extra benefit.
That wasn't part of the bifurcation we're | ooking at,
but it's just the continuation of | oop seal clearing
sequenti al | y.

MR. JENSEN. It's fallacious for why we
bel i eve two because the code, even if you try to make
only one clear, it will consistently show that the
second one wants to clear. So we established a
conservative pattern in | oop seal clearing, and how
can we inpose this on our cal cul ation?

And we pronote this pattern by
artificially increasing or biasing the depth of the
| oop seals that we want to remain plug.

CHAI RVAN WALLI S: If you bias one of
t hese, just to go back, if you bias one of these full
| oop pl ant | oop seal s, another one will cl ear anyway,
is what you said

MR. JENSEN: If you bias three of theseto
plug two will clear.

CHAI RVAN WALLI'S:  Anyway two will clear.

Two will clear anyway.
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MR. JENSEN: One that you pronoted wll
clear, and another one wll --

CHAI RMAN WALLIS: Well, you biased the
plug rather than biased the clear

MR. JENSEN:. You bias the plug, and i f we
nove --

CHAl RVAN WALLI S: O course, it's the sane
t hi ng.

MR JENSEN: -- the depth down a foot.

CHAl RVAN WALLI S: And the anount of
biasing is being investigated, too. Sensitivity to
t he amount of biasing nust have been investigated.

MR. JENSEN: We've found that one wll
promote it, and as | said, it pronotes it, doesn't
guarantee it. |If the pressure builds up, you --

CHAI RVAN WALLI' S: But three inches or six
inches or a foot or two foot of biasing doesn't maeke
much difference.

MR. JENSEN: | don't know that we | ooked
at two, but we | ooked at | ess than one, and | ess than
one doesn't solve the problem You need about a foot
to get there.

DR ZUBER: Is that a possibility since
you my have oscillations that during these

oscillations there is a tine period where you can
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storetheliquidinpart of the systemand, therefore,
deprive the core of |iquid?

MR.  JENSEN: I'"'m not sure what you're
referring to.

DR. ZUBER: Well, we have a system two
| oops or three | oops or four | oops, andit oscillates,
and presumably the nass goes from one place to
another,a nd if you store the liquid in one place so
that it doesn't really get to the core, you nay have
a time period where the core may have insufficient
liquid, and ny question is: is there a possibility
t hat you can store sufficient |liquid sonewhere in the
system and deprive the core of the |iquid?

MR. JENSEN: W don't believe so because
the liquid over these long duration transients w |
accunul ate inthe lowspots, and the | owspots are the
| ower plenumof the reactor vessel and the bottom of
t hese | oop seals.

And this is what we're addressing, is the

bottom of the |oop seal, to clear that sufficiently.

The plugged | oop seals still stay plugged, and the
inventory of the water is still over in those |oop
seal s. W're not taking any credit for that
i mprovenent .
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| don't know of anyplace else in the
system where water can be stored that would deprive
t he core of cooling.

DR. ZUBER. But in steam generators.

MR JENSEN: But steam generators are
either Utubes. There's alot of tine. In the sane
generator basically at this tine is not a heat sink.
It's a heat source. So | would anticipate that it
woul d voi d under those conditions.

CHAl RMVAN WALLI S: If you artificially
| ower the | oops, you' re actually putting nore water in
there than --

MR. JENSEN: No, sir. W' re maintaining
the same volune in the | oop seals.

CHAl RVAN WALLI S: Wl |, what are you doi ng
t hen?

MR. JENSEN: You're basically increasing
the gravitational head on those |oops as required
in --

CHAI RMVANWALLI S: So you're distortingthe
shape and mai ntai ning the sane | ength of pipe?

MR JENSEN: Yes.

CHAI RMVAN WALLI S: The other thing you
could do is just put a little bunp in the bend or

somet hi ng.
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MR. JENSEN: It's nust easier to bias an
i nput bunping --

(Laughter.)

CHAIl RVAN WALLIS: It cones to the sane
thing in the end.

MR. JENSEN: Yes. Anyway, our proposed
solution, 1've detailed it. There's really two
reasons why we feel this conservative approach is
necessary.

First, we need to assure boundi ng PCT for
al | possi bl e configurations of | oop seal s coul d occur.
So, you know, if the code would predict the broken
| oop cleared, well, that nay be a possibility. It
maybe could, but the PCT would be |ower. I f on
anot her smal |l break an intact | oop cl eared, PCT would
be hi gher.

You need to be able to assure for safety's
sake that you've bounded the maxi mum PCT for the
transit. We feel we've done that.

CHAI RVAN WALLIS: Well, when you get to
realistic codes, you're going to have to ask the
guestion again what's the best thing to do because

we're not --
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MR. JENSEN. Well, for |arge break LOCA,

you clear all the loops. So I'mnot sure if the | oop
seal clearing is the sane

If we ever get to a realistic nodel for
smal | break --

CHAl RVAN WALLI'S: Inrealistic, you m ght
run 100 runs and say, well, 20 percent of the tinme one
| oop clears and 50 percent of the time two |oops
clear, and therefore, we'll take an average of PCTs.

MR. JENSEN. We mi ght use a probabilistic
appr oach.

CHAIl RVAN WALLIS: Well, that'sit. That's
t he basis of realistic.

MR. JENSEN: Anyway, the other itemwhich
we feel fairly strongly about is we do lots of
sensitivity studies. Very many times on these
sensitivity studi es you' re maki ng a small change. You
want to see the sensitivity of the systemresponse to
that smal | change.

In order to do that, you can't allowthis
variability i ntroduced by | oop seal bearing to happen
where you'll calculate big variations from snall
changes.

So wusing this approach produces a

consi stency we needto dothe sensitivity cal cul ati ons
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so they can be neaningful, and if you look in the
report, as was al l uded to, we di d nunmerous sensitivity
studies, and the results of those with this nodel are
showi ng quite consistent results. In fact, they're
extremely consistent to anything we've seen before.
A variability of five degrees is very good.

That is essentially our approach to | oop
seal clearing.

CHAl RVAN WALLI S: You' re tal king about
| oop seals. Renenber | asked this question earlier
about this statenment in the Sienens docunentation
about being off by a factor of three and a half and
t he anobunt of water that was |left behind in the | oop
seal .

MR. JENSEN. That was in the UPTF | oop
seal experinment. Calculations predict nore water in
the horizontal |eg of that than was observed in the
test. We feel that's a conservative prediction. |If
the water is over inthe leg, it isn't in there, and
it doesn't necessarily nean that the overal
cal cul ation is bad because you' re just | ooki ng at what

is remaining in that one volume of the |oop seal

conpared to the overall inventory of the | oop seal
CHAl RVAN WALLI S: VWll, in terns of
accuracy, the calculation is bad. It gets the wong
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answer. So you fall back on the conservative ar gunent
that errs in the right direction.

DR. ZUBER: Ckay. Do you ask yourself why
was the result calculated? | nmean what caused it?

MR, JENSEN: And |I'm sure it's the
hori zontal stratification nodel that causes it.

CHAI RMVAN  WALLI S: It was part of
RELAP' s - -

DR. ZUBER: Onh, no. | was hopi ng he woul d
identify the shortcom ng in the quote.

CHAl RVANWALLI S: RELAP doesn't really fit
the situation of going around the bend wth
stratificationinthemddl eof it. It doesn't really
nodel that at all.

MR. JENSEN: And the other issueisif you
really look at what was observed there, there was
fairly high velocities, and | ooking al ong that pipe,
there's agradient inthat |l evel, andif we nodel that
as a single node, there's no way we're going to
predict that gradient.

CHAI RMVAN WALLI S: thisis where nmaybe nore
sophi sticated CFD could do it, but you' ve got to go a
| ong way fromthe results you saw here, and you' d have

to have an interface nodel of sone sort.
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MR JENSEN: It would be a nmuch nore
conpl ex nodel, and |I'mnot sure you'd gain all that
much nore fromit.

CHAI RVAN WALLI'S:  Anything el se on | oop
seal s?

(No response.)

CHAI RMAN WALLI S:  Thanks very nuch.

DR ZUBER: Well, let nme say the only full
scale test facility was UPTF, and in all my experience
| ooki ng at cal cul ati ons, we always did very poorly on
UPTF. | think the entrai nnent was al ways poor. The
hori zontal | egs were al ways poor, and we al ways ar gue
our cores are good, but we are putting themon snall
scal e, and we apply across a |l arge scale; they don't
| ook so well.

CHAI RMAN WALLI'S: If they have --

DR ZUBER: No, that's disappointing
because this was the only full scal e test we had which
was i nstrumented and a good way to test the codes, and
whenever we nake a conparison, the conparison is
al ways on the poor side.

It's not only your code. | nean every code
| have seen.

MR. JENSEN: This particular UPTF was a

Si emens conducted test. That's a proprietary test.
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So it's not generally avail able, and when we started
| ooking at this, it looked like it would be a very
good test to test the |oop seal capabilities. As |
got farther into it and |l ooked at it in nore detail,
sone of the velocitiesinthe ECCinjectionrates were
nore typical of European reactors, and you know, it
gives you a test of your capability to predict
phenonmena, but it's not very prototypic really of | oop
seal behavior that we woul d expect here.

DR. ZUBER: Yeah, but it shows you the
capability of short term ng of your code. |If you can
predict, then when you feel better. If you don't,
then you have to use argunents, conservative or
what ever .

MR. JENSEN: | woul d have felt better if
t he di fference between t he remai nder was | ess than t he
magni tude that was stated, yes.

DR. O DELL: I would say we're running
several other UPF tests as part of our realistic LOCA
centers. So you will see nore of those, and we're
doing fairly well on all of our --

DR ZUBER: On entrai nment?

MR O DELL: Yeah. So --

DR. ZUBER: Even on entrai nnent ?
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MR JENSEN: -- to the |ower plenum
think we're doi ng much better

DR. ZUBER  Wwell, we'll see.

MR. O DELL: Okay. ["m Larry O Dell
Manager of U.S. and Far East Research and Technol ogy.
| " mal so project manager for therealistic |arge break
LOCA proj ect .

CHAl RVAN WALLI'S:  Your research doesn't
correlate with longitude in sone way, does it?

MR O DELL: MW what? Wth |ongitude?

CHAI RVAN WALLI S: Far East research is
sonehow di fferent from --

MR. O DELL: ©Oh. Don't ask nme where they
cone up with these titles. You know, they pat you on
t he shoul der and say, "Congratul ati ons. You are now, "
what ever that neans.

VWhat | would propose to cover today is
first I thought 1'dlike to start off with just SPC s
per spective of the August 2000 ACRS neeting, and t hen
go into addressing the ACR subcomm ttee comrents on
bot h t he docunent ati on and t he addi ti onal benchmarks.

Again, | want to start off with alittle
background type information. The SPC basically

defines net hodol ogy as the conbination of the codes
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bei ng used and t he application of those codes and the
performance of the anal ysis.

Acceptability of a nethodol ogy then can
only be determ ned by exam nation of all the el enents
of the methodol ogy. This includes codes, the plant
nodal i zation, the assessnents, which is validation of
t he code and pl ant nodali zati on through conpari sons
with the experimental data, and the sinmnul ated plant
i censing anal ysi s.

CHAI RMVAN WALLI S: If we substitute the

word "quality" for "methodol ogy,"” it would be equally
true, that they've cone up with the quality of the
code wi thout context which is going to be used.

MR. O DELL: Yeah, | think you could say
t hat --

CHAIl RMVAN WALLI' S: Not j ust t he met hodol ogy
itself, but the evaluation of that nethodology in
terms of its quality.

MR. O DELL: Right, right.

CHAI RMAN WALLIS: Al so, you need to | ook
at the whole picture.

MR. O DELL: Right.

CHAI RVAN WALLIS: | woul d agree with that.

MR. O DELL: | think the only point |

wanted to make about the sinulated plant |icensing
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anal ysi s, the SPCconservati sns, one of whichfor this
particul ar application is the | oop seal biasing, and
then on top of that there's the Appendix K
conservati sm

Now, if you | ook at the devel opnent of an
Appendi x K net hodol ogy, what we do is we use one of
the things that canme up out of the | ast ACRS neeti ng,
was this question of what's your figure of nmerit, and
basically it's the denonstration that the code and
pl ant nodel, the conbi nati on, provide a reasonabl e or
conservative, conservative being high PCT results,
wi t hout application of the Appendi x K conservati sns.

And that's why we try to make the
conmpari sons to the assessnents in a best estimte
node, so that we can denonstrate this, and what | nean
by reasonable is it goes through the data as opposed
to boundi ng the data.

Then if we followthis approach, then the
addi ti onal conservatismis assured when the Appendi x
K conservatisns are added to the plant I|icensing
analysis, and | believe this approach is really
consi stent with other vendors because if you go | ook
at the types of peaking factors that are supported at

the plants by Appendi x K nethodol ogy, there's not
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significantly different -- there's not a |arge,
significant difference between them

CHAl RVAN WALLI S: But your figure of nmerit
is PCT, but there are other situations where there
m ght be another figure of nerit.

MR O DELL: Exactly.

CHAl RVAN WALLI S:  For instance, fresh rose
t hermal shock. |f your code predicts that you never
get the stagnation conditions and so on, which could
make it happen, then you'd be happy.

MR O DELL: Right.

CHAI RMVAN WALLI S: But then the sort of
figure of nerit would be how cl ose you conme to sonme
ot her situation where sonme other limting factor |ike
pressurized thermal shock matters.

MR. O DELL: Right, or in a non-LOCA
transi ence such things like DNB, center line nelt
becone --

CHAI RVAN WALLI S: That's right. W' ve
| ost a code because the predictions of PCT are
insensitive to assunptions. It doesn't nmean to say
it's blessed for sone other criterion for eval uation

i ke pressurized thermal shock
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MR. O DELL: And that's why, you know

when we nake a submttal we nmake a submittal on a
smal | break LOCA Appendi x K

CHAl RVAN WALLI S: Look at the use to which
it's going to be put.

MR O DELL: Exactly.

CHAl RVAN WALLI S:  And we probably won't --
| know we'll never reach the day when we'll bless a
code for all purposes.

MR. O DELL: | think we're a ways away
fromthat based on where we currently are with codes,
yes. But hang in there. You never know.

Again, with respect to SPC s presentation
i n August 2000, we had two objectives. First was to
famliarize the ACRS with the S-RELAP5 code. To do
this we provided a description of the theoretical
basi s for the code nodel s i nportant to the small break
LOCA, and we provided a description of the
relati onship between the code nodels and the
associ ated nuneric approach that was --

CHAI RVAN  WALLI S: You provided two
descriptions of the theoretical basis, onewitten and
one oral .

(Laughter.)

CHAl RMVAN WALLI S: As | renenber.
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MR. O DELL: Provided an anplification

(Laughter.)

DR. ZUBER: M questionis whether they're
the same or they're different.

DR KRESS: They were a little different.

CHAl RMVAN  WALLI S: The di fferent
expl anations, but | guess that the result was --

MR O DELL: The result.

CHAl RVAN WALLI'S:  -- was the sane.

MR. O DELL: The second objective, again,
consi stent with our definition of a nethodol ogy, was
to present our nethodol ogy for the performance of the
Appendi x K small break LOCA. We described the
nmet hodol ogy, the event scenari o, the plant
nodal i zati on bei ng used, and the event biasing. W
descri bed the inportant processes in the small break
LOCA. We denonstrated a relationship between those
processes and the code assessnents that were
per f or med.

We also presented the inportant snall
break LOCA constituative nodels and denonstrated the
applicability of the code to small break LOCA

scenari os.
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We then presented the small break LOCA
code assessnents, for exanple, the sem -scale LOFT,
UPTF | oop seal clearing test, and the BETHSY test.

CHAI RMVAN WALLI S: You al so presented a
sort of retroactive PIRT, as | renenber.

MR O DELL: Right.

CHAI RVAN WALLI S:  There was a descri ption
of --

MR O DELL: And that was --

CHAl RVAN WALLI S: -- saying thisisn't our
PIRT. This is soneone else's PIRT, but if we had done
a PIRT, it would have | ooked Iike this.

MR. O DELL: Wwell, | don't think I would
phrase it exactly that way.

CHAI RVAN WALLIS: See, that's the way I
remenber it, something like that.

(Laughter.)

CHAI RMAN WALLI'S:  And, now, you didn't
mention PIRT in your slide here.

MR O DELL: wll, | did from the
st andpoi nt of describing the inportant processes and
t hen denonstrating the rel ationship.

CHAI RVAN WALLIS: And the concern that
we've had all along with these PIRT type exercises is

that there' s usually a big section on howthe experts
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said these were the inportant phenonena,b ut then
there isn't always the tie-in which says, well, this
particul ar assessment checked these particul ar high
ranked things, and this is how we decided that we
resol ved the issues raised in the PIRT.

And | thinkit's still abit weak on that,
probably because the regul ations don't ask you to do
it.

MR O DELL: Right.

CHAI RVAN WALLI'S: But if you're going to
go t hrough the PI RT and have all of these things which
say, yes, these are all very highly ranked and need to
be understood, then eventually | ogi c woul d say at the
end you' ve got to go back and say, "Di d our assessnent
really show that we did nodel those things?"

MR. O DELL: Right.

CHAI RMVAN WALLI S: Maybe in the future
that's going to happen.

MR O DELL: | hope for the realistic
| arge break LOCA --

CHAl RVAN WALLI'S:  That we'll have them
yeah.

MR O DELL: -- we will acconplish that.

CHAI RVAN WALLI'S:  Yes.
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DR. ZUBER | think again the key word, |

t hink, i s "understood, " and one of ny concernsinthis
technology is people who have run these scores
obt ai ned an agreement or this agreenent. Here's the
calculations that delivered that, wthout really
under st andi ng why the results and what does it mean.

And | think if you take a PIRT and you
identify sonething which is inportant, then you can
address it.

Then if you have an explanation, why is
it, what is really happening, a physical thing, |
think this is inportant for two reasons.

One, actually this also applies to the

staff. | think that you are getting a synthesis of
t he knowl edge. | nean, just having a cal cul ated curve
is not know edge. | mean the conputer does, but if

you understand why the curve has this shape, you
understand the physics, you can then transmt this
i nformati on to the next generati on of engi neers or the
peopl e who work, and | think the disconnect at this
point in these technologies, there is a disconnect
bet ween under st andi ng the process and just running a
code.

And | think using a PIRT as a guideline,

then calculations understanding the process and
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docunenting the reason of the physics, | think, gives
you a synthesis, and it woul d make not only your job
easier, but also to the regul ators because you have
addr essed t he under st andi ng.

You understand, and the dial ogue can be
much nore efficient w thout arm wavi ng.

MR. O DELL: And, you know, | don't
disagree with that. | think what we found in going
t hrough the PIRT process on realistic LOCA is that,
you know, we got a | ot of people together. W got our
i n-house people together. We had Dr. Hochrecter
worked with us in putting together the PIRT and Marv
Thurgood. So we brought in outside consultants to
wor k at devel oping the PIRT

And we got differences of opinions
obviously from everyone, and we got peer review
neetings together, and we put all of this down on
paper, and then we've gone off and said, "Okay. This
is sort of everybody's opinion," and | think Joe
menti oned we go off and we run these 70 cases and at
| east at two different power levels and stuff. So
we're running |i ke 140 sensitivity cal cul ati ons based
on | ooking at what the experts said was inportant in
the PIRT and then running the calculations to see,

well, does it bear out or not. |If not, why?
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So this whole CSAU process is a fairly
| arge | earning process, | think, iswhat |'mtryingto
say. | agree with what you're saying.

DR. ZUBER: No, no, no, no, no. |It's a
nmessy problem but there is one nore thing, you see.
I f you understand what is inportant, then you can
really reduce the nunber of sensitivity and
cal cul ati ons, and then you can be nore efficient. The
same thing applies to the regulator. You don't have
to | ook at every comm, every itsy-bitsy information
in the code.

You can focus on what is inmportant, and
you do this only if you get the synthesis of the
under st andi ng of the process and you docunent it, and
| don't see this when you present your results or
listen to this stuff at the research. | don't have a
feeling that really there is an understandi ng why.

So what is inportant? Sure, the code
predicts, but it doesn't say what is inportant so |
can focus next time on that issue. | don't have to
take all of the itsy-bitsy datas which our codes have.

MR. O DELL: You nean inportant fromthe
standpoi nt of what nodels in the code --

DR. ZUBER. Well, no. W have so nany

nodels in these <codes, | nean, and so nmany
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coefficients. | mean, they're com ng through our
ears, and the issue is not all of themare inportant.

There is an i nportant 25 years or 30 years
because we didn't know nuch about the process. So we
put everything like in the cooking, put everythingin
the pot and let it boil.

Now we have data, and if you understand
what is inportant, it can then focus. Wen | do a
sensitivity analysis, focus on the inportant things,
and | don't think either the industry -- | don't think
in your reports you focus. This is the inportant
process. | have to focus on this, and this is the
sensitivity.

W did --

MR. O DELL: | think what you're seeing
t hough, Dr. Zuber is really sort of the opening | want
to say ganut on this CSAU approach because one of the
things that | see out of the CSAU approach is exactly
what | think you're alluding to, and that is that you
find out what nodels are really inportant, where the
code deficiencies are and where you need to go
concentrate on inproving the codes.

DR. ZUBER: Yeah, but see, we devel oped

that method ten years ago, and | didn't see any
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| earni ng, anything that we have |earned nuch since
that time.

See, | see all of these new codes that
have the sane amount of details. M own guess is an
NG (phonetic) is probably 80 percent and not
i mportant, and yet we carry all of these cal cul ati ons,
all of these coefficients, all of these theol ogica
argunments, this is inportant, that is not inportant,
bet ween us, between the staff and so on.

And | think if the staff and the i ndustry
-- | nean, you cannot do it one w thout the other --
focus, this is the governing process for this phase of
the -- or this type of accident, let me focus on the
i mportant phenonena; you understand t he physics. You
can explain it. You can transmt it to other
engi neers, and you can reduce your nunber of
cal cul ati ons, and you are efficient economcally.

MR. O DELL: And we're trying to do that.

CHAI RVAN WALLI S: Yeah, | put it a
different way. Maybe it's another slant on what |
think Novak is getting at here. |'mnot so inpressed
by 30 experts sort of estimating or opi ni ng about what
m ght be happeni ng and what m ght be i nportant, but if
| can get one Joe Kelly, you can get up there and

answer every question we ask and explain why it does
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what it does and show that we really understand the
effect of this assunption, that assunption, and so on.

That's worth far nore to me than the
opi ni ons of 30 experts. | don't know how | ong t hey' ve
spent on it, whether they have t he experience, and so
on.

So if you can do that, if you can cone
back with, you know, not necessarily Joe, but whoever
it is, you can really stand up there and robustly
answer the questions, show an understanding, that's
worth a | ot.

DR. ZUBER: More than that, if you can
docunment it in your report, after we have heard from
t hese cal cul ati ons, okay, thisis theinportant thing.
This is the governing thing, and it confirnms not the
PI RT or sonething, then you have | earned sonet hing,
and you have hel ped everybody in this technol ogy.

| think the same thing you should. When
you revi ew t hese codes, you have to docunent it. |If
you have a failure, why has it failed? And what is
i nportant so you can then transmt it to the next
gener ati on?

MR. O DELL: Al right. That concl uded
what | had to say on our perspective with respect to

the |last neeting. I now want to address the
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subconmi ttee coments, particularly on docunentation
and additional benchmarKks.

CHAI RVAN WALLI' S:  So the SPC perspective
on the neeting was essentially your view of what you
di d.

MR O DELL: Yeah. It was basically --

CHAI RVAN WALLIS: It wasn't your view of
what the ACRS sai d.

MR. O DELL: No, it was our view of what
we were trying to acconmplish, | think, in that
nmeeting. Ckay?

Wth respect to the docunentation issues
that were provided in the approved m nutes, | think
there were three that | lunped things pretty mnuch
under. One was the m sl eading/incorrect items inthe
nodel s and correl ati ons docunent.

There was an undocunented upper plenum
nodal i zati on nodel , and there was inconplete
derivation of equations inthe nodels and correl ations
docunent .

CHAI RVAN WALLI S: There was sonet hing
about the solution procedure, | think. W didn't
under st and t he sol uti on procedures, nunerics. W had

some problens with that. Renmenber?
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MR O DELL: GCkay. | don't recall that
fromthe specific mnutes that we received. It may
have been.

CHAl RVAN WALLI S: Vell, | renenber we

tal ked about it.

MR O DELL: Well, we tal ked about the --

CHAl RMANWALLI' S:  The sol uti on procedures
We coul dn't understand the sol uti on procedures. Then
t here was some expl anation. There was quite a | ot of
expl anati on given to us orally, which hel ped.

MR. O DELL: GCkay. In Joe's presentation?

CHAl RVAN WALLI'S:  And that's going to be
fixed up in the new docunentati on.

MR. O DELL: Ckay. What we've done, and
Jerry Hol mal luded to this earlier with respect to the
m sl eadi ng/incorrect items in the nodels and
correl ati ons docunent, when we went hone we broke t he
docunment up by sections and basically turned it over
to individual people to reviewin detail each one of
t hose report sections.

W' ve al so recei ved the RAIs fromt he NRC,
sone of which pointed out and asked questions on
speci fic docunentation i ssues, and as Ral ph i ndi cat ed
t hi s norning, we had provi ded draft responses, are in

the process of finalizing those now.
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The docunent has al so been revised and i s
inthe process of being reissued, and the intent isto
provide this revised docunment wth our forma
responses to the RAls.

DR. ZUBER: And these will be for the
smal | break?

MR, O DELL: Yes.

DR. ZUBER O these will be also for the
best estimate?

MR. O DELL: No, it will be for the snal
br eak.

CHAl RVAN  WALLI S: So this has been
revi ewed by enough peopl e that we're not going to find
a divergence where there should be a gradient or a D
by DX where there should be a D by DT and that sort of
thing? W're not going to find any of those again?

MR O DELL: | certainly hope not.

CHAI RVAN WALLIS: Al right.

(Laugher.)

MR. O DELL: Wth respect to the end
docunment and upper plenum nodalization nodel, the
initial upper plenumnodali zati on nodel was devel oped
based on the previous experience with RELAP5. The
adequacy of that nodel was then confirned through

performance of the assessnents, and what | nean by
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that isit's an iterative process conmng up with one
of these nodalizations. You sort of, | think, as Ken
Carlson said in the last neeting, you use tribal
know edge as your first guess. Then you run
assessments and ask yourself how does the nodel and
t he nodal i zati on work.

If it didn't work out well, then you go
back in, fix up the nodalization so, infact, it gives
good agreenent with the assessnents, and obviously
back t hrough t he process you t hen confirmthat agai nst
t he actual plant cal cul ati ons to make sure it doesn't
i nt roduce somet hi ng strange i n your plant cal cul ati on.

And you have a final plant nodalization
nodel , and assessment results were docunment in the
net hodol ogy subm ttal, EMF 2328, as Jerry was tal ki ng
this norning, and while there was no specific
di scussion relative to the upper plenum the
nodalization is shown in Figure 6.1 within that
docunment as to what's being used.

DR. ZUBER: Are you using the nodalization
for your best estimte?

MR O DELL.: No. W're using nore 2D
conponents in the best estimate approach, and we've

got nore detail in --
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CHAl RVAN WALLI S: G eater or snmaller
sensitivity dueto di fferent nodalization and see what
happens

MR. O DELL: Yes. W started off with a
fairly sinple nodel initially, and as we progressed,
it got steadily nore conpl ex.

DR. ZUBER Then |'mreally curious to see
what you di d because ny recol | ecti on, experience, that
was al ways a weak point of all our codes.

MR. O DELL: The nodali zation?

DR, ZUBER: Upper plenum upper plenum
phenomnenon.

MR. O DELL: We've got a very detailed
upper plenumto the nodel

Wth respect tothe inconplete derivation
of the nodels code docunent, we believe that the
pur pose of the nodel code docunent i s to docunment what
nodel s and correl ati ons are contai ned i nthe conputer
code.

This is to support the code verification
and applicability activities which have to be
performed, where we define verificationasthe process
provi di ng an adequat e | evel of assurance that the code
contai ns the docunented nodels and applicability is

defined as the process of denonstrating that a code
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has nodel s whi ch address the i nportant phenonena for
a specific event scenario and nuclear power plant
type.

CHAl RVAN WALLI'S:  That is right for the
NRC, but for the public so that the wuniversity,
academ c, professional community, they want to see, |
t hi nk, nodel s and correl ati ons which are justifiedin
an appropri at e prof essi onal way, and they don't really
at this level worry about whether or not the code
seenms to work. For nuclear purposes, they |ook at
this thing and say, you know, if a student wote this
to me, would I accept it. That's the kind of |eve
that they're at.

So | don't think you want to ignore that.

MR. O DELL: Well, and |' mnot sayi ng t hat
one wants to ignore that, but again, it's sort of, you
know, i f you go | ook at CSAU and t he nmet hodol ogy, what
it does is it references the track and RELAP5/ MOD3
manual s as bei ng appropriate | evel s of docunentation
for --

DR ZUBER: -- advanced. You don't want
to -- there is an expression in the Bible | have
forgot. Anyway, when we started that work on CSAU, we
di dn't have any docunentation. Qur docunentation for

TRAC and RELAP ar e al nost nonexi stent. W were al npost
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bl ackmai | ed by LASA (phonetic). They didn't want to
provi de us with a docunment to see what was i n the TRAC
because they didn't want to expose the stinking --

(Laughter.)

DR ZUBER Really. [I'mquite serious.

MR. O DELL: W hope that's not the case.

DR. ZUBER. No, no, no, no. This is --
and then when we got sonething snelly, but it was
still sonething. Those are the -- we at |east have
something to work with, but that was ten years ago.
Now, don't go back to that kind of |evel of
devel opnent or sonething. Since then we have | earned
nore or we shoul d have | earned nore and have a better
quality control because those docunments which were
referring really were al nost obt ai ned at gunpoi nt from
t he contractors.

MR. O DELL: GCkay. Well, that's news to
me, but on the other side of the coin, you know, the
point is | have a NUREG and it |ays out a process,
and I'm trying to follow that process in the
devel opnent of a nethodol ogy, and that process, you
know, references these as at |east adequate --

DR, ZUBER: It was the first try, you see,
at that point, but if you go with this nethodol ogy,

especially now, you'retrying to get nore power out of
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t he reactor, and you should. Then you really have to
try to satisfy the technical community and everybody
around them doing the best thing | can.

MR, O DELL: Well --

DR. ZUBER: And those references are not
t he best we could have done since then. W can do
much better now.

MR. O DELL: Well, and I don't disagree
with that. | think we have the -- and I'll get into
that inalittle bit in sonme of the follow ng slides.
| think SPC has the capability to produce the type of
docurment | think you guys are interested in seeing.

CHAI RVAN WALLI'S:  Wen | was a nenber of
the public and | cane along and | |ooked at these
t hings, and | said, "Gee whiz, how can you nmake this
ki nd of assunption?' W' d never allow that in the
student thesis or sonething.

They' d say, "Well, it's because it's okay
for nucl ear safety purposes.”

And |'d say, "Gee whiz, you nean that the
standards for this very difficult and i nportant thing
for society, nuclear safety, are |l ower than they are
for some undergraduate honework and so on?"

They' d say, "Wl |, it's in the

regul ations. Therefore, that's what we have to do.
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That's very surprising to an outsider to
come i n and say, "Cee, for nucl ear purposes you can do
reckl ess things that you wouldn't normally do."

MR. O DELL: And | wouldn't agree with
t hat statenent.

CHAl RVAN WALLI S: | said that's the
inmpression | had before | |earned nore about what's
really going on.

MR O DELL: Right.

CHAl RVAN WALLI'S:  That's the inpression
you give if you're not careful. So I think we've
turned it around a bit now, but the inpression was
given at --

MR. O DELL: | would say, you know, ten
years ago the process that | described here for
devel opi ng Appendi x K net hodol ogy is the process we
were followng. | mean, it's not that you're going
off and doing what | would call reckless things.
You're, in fact, trying to develop nodels. You're
trying to conpare themto assessnents to denonstrate
that the nodels are at | east good agreenent with the
data or conservative relative to the data such that
when you stick the Appendi x K type conservati sns on
them you're guaranteed of having a conservative

nodel .
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CHAI RVAN WALLI S: The problem is that,

yes, we understand that. The nore you understand the
whol e picture, the nore anyone can sort of say, "Yes,
t hat's okay."

MR O DELL: Right.

CHAl RMVAN WALLIS: But it shouldn't take
this kind of indoctrination with the nethods of the
NRC in order for some outsider looking in get a
reasonabl e assurance that a good job is being done.

That's the thing |I'm concerned about.

MR. O DELL: Well, again, these docunents
are going to be proprietary, and if we produce that
type of docunent, because | believe the cost of
actual Iy produci ng t hat ki nd of docunment and fol | owi ng
all of nmy quality assurance procedures i s going to be
very high, okay, and the people and resources that
|"ve got tied up doing those docunents are not doi ng
anything el se. Okay?

And they're not supporting ny five-year
pl an for R&D devel opnent at the conpany.

DR. ZUBER: And they're providing youwth
sonme bread on your table. Oherwise if you did have
t hese docunents, how could you justify your product?

MR. O DELL: Wll, and that's what we

tried to do, | think, in the presentation with Bill
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Kelly, was to denobnstrate that we have personnel in
house that understands the code, okay, and it's not
just, you know, Joe Kelly, Dr. Chow, and Ken Carl son
t hat understand the code. W have three other guys,
Dr. Franz, Dr. Martin, and Al an McGui nnes wor ki ng on
t he codes com ng up behind them

Soit's not |like we don't understand the
codes internally with the conpany ourself. Ckay? And
we' re always stuck with this situation of I can spend
t hese resources building this docunentation or | can
spend t hese resour ces trying t he i mproved
net hodol ogi es and novi ng on and, you know, follow ng
t hrough on what we have for a five-year plan --

DR. ZUBER: How can you convince an
out si der, aregul atory agency, that what you are doi ng
isreally correct and good or technically sound if you
don't have docunentation?

MR. O DELL: Well, I'm giving soneone a
l[ittle docunmentation. The question is the |evel.

CHAI RVAN WALLI'S: | think in the long run
it'"s nore efficient to do a good job in docunmentation
right fromthe begi nning, and then you don't get into
the TRAC situation where the docunmentation was so
nonexi stent that there's a terrible tine trying to

figure out what was really going on
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And if you have to recoup that |ater on,
it becomes nuch nore expensive than doing a good job
fromthe very begi nni ng maki ng absol utely cl ear what
you' re doi ng.

MR. O DELL: Yeah, if you look at -- |'ve
got a slide on that comng up -- if you go out and
| ook at these current software standards and stuff, it
woul d say that you devel oped this design docunent
early in the cycle, okay, as you' re going through the
process, and you woul d have that information.

But what we' ve got is a code that we woul d
be going back and retrofitting that |evel of
docunentation for, and the question for each of the
vendors is sort of is it worth the expenditure of
resources that | could be using to do sonet hing el se.

DR. ZUBER: You can always find somnet hi ng
el se, but the point is if you want to have sonet hing
approved, | don't see how you can do it wthout
docunentation, andthis is the only thing one can make
a judgnent on, on your docunents, and i f you have good
docunent ati on, as Grahamsays, you save yourself noney
in the long run, even in the short run.

CHAl RVAN WALLI'S: Well, it shouldn't be so

difficult to do good docunentation.
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MR. ODELL: It's difficult to go back.
The process that we woul d have to go through is, for
exanpl e, | would have to start off and Joe woul d have
to take his presentation, and he would have to turn
that intothe initial part of the docunent. W would
then have to go through, and we would have to al so
i ncorporate, to reach the |level of docunentation I
t hi nk you' re tal king about; we would then have to go
in and start discussing all of the constituative
nodels, all of the fits between all of the
constituative nodels in this docunent.

Once | finally have that produced, nowin
order to insure that the docunent is correct, | get to
go do a quality reviewof this docunent, right? Which
is alnmost, for that type of a docunent, which is
alnost a total repeat of the whole process.

CHAI RVAN WALLI'S:  Well, | guess our view
isalot different. W say you guys are the experts.
You know what you're doing. It ought to betrivial to
wite down clearly what you're doing. |If you can't,
then it brings into question whether you know what
you' re doi ng or not.

So we sort of thinkit'srather trivial to
wite --

MR. O DELL: Well, I"mnot saying | can't.
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DR. ZUBER: No, no, no. You're not only
t he only ones who i s presenting the code. | have seen
codes whi ch havereally wong fi el d equati ons, peri od.
| nean just a mantagle (phonetic). They have energy
equations which are incorrect, and the trouble is
wi t hout that docunentati on, they woul d never have been
abl e to see whether the thing was correct or not, and
t hese people were not able to produce a correct
formul ati on.

So you cannot go on sonebody's believe
that he's doing a good job. You have to have a
docunent, and the better the docunent, the easier it
is to go through the process of review. If | can
foll ow your steps or --

MR. O DELL: Again, Dr. Zuber, the point
is we're trying to finish a realistic LOCA
nmet hodol ogy. If | pull Kelly off to do that, okay,
and put this docunentation together, he's not goingto
be doing the uncertainty analysis, and | don't have
any other resources to put on it. Ckay?

Soit stops while |l create this docunent.

DR. ZUBER: (kay. How do you want to have
a judgnment on the quality of your work w thout the

docunent? You cannot do it.
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MR. O DELL: Wll, | think it's the

combi nati on of code, assessments, nodalization, the

results of the calculations. | nmean there's two ways

to prove sonething is right. One is to conpare

t hi ngs, experinmental data, and another is to, you

know, study, for exanple, each tree in the forest and

determ ne whether the tree or the forest is healthy.
| mean, you can take either approach.

CHAI RVAN WALLI S: -- that anal ogy. I
mean, this is a technical thing.

MR. O DELL: | understand.

CHAI RMVAN WALLI S: And you have sone
technical rationalewhichisjustifiable, andtreesin
the forests don't really have technical rational et hat
you have totestify, but inthis case, thecredibility
of your technical approach is very inportant to you
and to everybody else. It has to be established.

But |I think we've said this before, and
you realize where -- | think that you realize the
i mportance of this, too, and | think that things are
nmoving certainly in the right direction. W don't
want to bel abor the docunentation, but it's got to be
cl ear enough so t hat a professional person can | ook at
this and be reassured these guys know what they're

doing. That is absolutely essential.
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MR. O DELL: Well, and I don't disagree

with that, you know, and again, | would say that if we
are starting off developing a new code and you're
devel opi ng a new code ri ght now and you didn't have a
sof tware desi gn description docunent, that you would
be deficient in follow ng --

MR. O DELL: The danger isif you don't do
that is that there's sone kind of an error which has
been accepted for years and no one has really
qguesti oned because no one has had to wite it up and
explainwhy it's there, and it just goes on that thing
forever. That's the real danger.

Then it cones back to haunt you 20 years
from now when soneone di scovers, gee whiz, we've |et
it be there all the tine.

DR ZUBER Especially if this error
doesn't like this technology. M students will never
have nade this error, and you are |icensing a reactor
with this error in the codes.

MR. O DELL: Well, again, you know, it's
still, like |l said -- if we go produce this |evel of
docunentation, it would be a proprietary docunent
because it's going to be you' ve got to protect your
investment in stuff, and there's other people using

RETRAN, which is sort of foll ow ng the sane approach,
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TRAC which is sort of following a lot of the sane
appr oaches. It's got sone different constituative
nodel s and stuff in it, but overall the approach on
nodal i zation in that is the same. GOkay?

MR, SCHROCK: Well, | think that you' ve
suffered fromthe fact that you chose to use a code
t hat was devel oped under the auspices of NRC, and so
t hat maj or cost was essenti al |l y handed to you, and now
what we see is that as we review in detail the
docunentation, such as it is, on the governnent
version of this code, other codes, there are sone
serious flaws, and they need to be fixed, but the
process isn't goingto allowthemto get fixed because
of continual argunments that they're good enough, on
t he one hand. It'Il cost too much to make such
changes, and now you're saying, wel |, t he

docunentation even itself is too expensive to

tol erate.

MR. O DELL: And it's not that |I'msaying
they are too expensive to tolerate. | amnot trying
to take that position. ' m just saying, you know,

that as a manager of resources to do research and
devel opnent for a conpany, okay, | have to ask nysel f
what's the priority of producing this type of a

docunent when | can clearly point to three individuals
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already in the organi zation that understand t he code
and three additional individuals that |'m bringing
along suffering the expense of training them to
understand the code and working the code, and --

MR. SCHROCK: There are a | ot of exanpl es
out there of where that kind of capability gets | ost
as evolution proceeds, and | don't think you can be
sure that you always maintain it person to person in
that way wi t hout docunentati on.

MR, O DELL: And, you know, |'m not
argui ng that the docunentati on woul dn't be a val uabl e
thing to have. | would |ove to have the docunent.
kay?

It's just that, again, it's a tradeoff.
It's sinply a tradeoff on resources and how | woul d
see using those resources.

CHAl RVAN WALLI'S:  Well, ny experience in
doi ng engi neering work i s that naybe you have to put
asi de about half your resources to docunent what you
did; that you do the work, and that's only half the
j ob i n explaining what you did, and often i n doing the
docunent ati on expl ai ni ng what you did, you find out
that you didn't do it quite right.

But this witing up what you did is half

t he worKk.
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MR. O DELL: Well, on the changes and
stuff we made, okay, to the code, we docunent those in
software devel opnment records, and those are al
clearly docunented in software devel opnent records,
and they're clearly QAed by an i ndependent reviewer.
kay?

So the history of the code and what we' ve
done in the way of changes are all included in
sof twar e devel opnent records.

DR ZUBER: Is that right? | hate to be
sarcastic. Nobody really forced you to take RELAP.
You're taking advantage of a code which vyour
governnent put noney to develop it, and now you're
carrying that with our shoul der and says, "I cannot
really wite a docunent for this code because |I have
to nove people fromone assignnment to another.™

You have the full freedomto deal with a
conpl etely new code and wite a good docunentati on.
You didn't do it. You got a code wth poor
docunentation and you realizeit, and TRACi s the sane
condi tions.

You want to use it for your own nonetary
benefit, and you should. Then there is a requirenent.
| f sonebody wants to assess the quality of your work,

you have to have a document, and it is in your own
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benefit to have as good a docunent as possible. You
make it easy for the regulator, for the reviewers, and
for your own future stuff to | earn sonething.

CHAl RVAN WALLI'S: | guess we've nade the
point. You have to figure out --

MR O DELL: [It's not unexpected. Ckay?

(Laughter.)

DR. ZUBER It really pains ne. It's to
your benefit to have a docunment. You would cut these
reviews in half, half tinme.

MR. O DELL: Perhaps.

DR ZUBER No, believe ne.

CHAI RVAN WALLI'S: It woul d certainly help
at our level. The ACRS reads a docunent which | ooks
really professionally prepared, follows rationally,
and we're not so held up short by saying, "Gee whiz,
where did this cone fronf"

Then we coul d just say, "Cee, these guys
have just done such a good job we don't have any
questions at all." That would be wonderful.

DR. ZUBER: And you cone next tinme and you
have the group agree.

MR. O DELL: No questions at all, G ahan?

(Laughter.)
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MR. O DELL: Ckay. Again, | guess, based
on the discussion, |I'm not too sure that the next
series --

CHAI RVAN WALLIS: Well, maybe you can go
over them qui cker.

MR. O DELL: Ckay. | guess what we
concluded from our last neeting was, in fact, the
docunent that you're really looking for or is a
document, not just a nodel s and correl ati ons docunent,
but you're really I ooking for a docunent that says,
"Hey, this is the theoretical basis. This is the
desi gn description for the docunent and basically
provi des the connections between reference base
equations and the equations and the nunerical
i npl erent ati on.

So it starts fromreferenced equations,
devel ops the equations in the forminpl enented in the
code, and woul d i ncl ude deci si ons nmade t o accommodat e
the nunerical solution and the stability, and woul d
i ncl ude the evaluation of potential inpacts of those
assunptions and the nunerical --

CHAI RVAN WALLIS: | think a |ot of these
t hi ngs are i n some upcom ng standard revi ewpl an st uff

for best estinmate codes. So they're the kind of
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t hi ngs whi ch are going to be required on paper by the
NRC.

MR. O DELL: | think we've got copies of
it. Wewll bereviewing it and responding to those
drafts.

CHAI RVAN WALLI S: You have significant
cost for little val ue?

MR. O DELL: Well, it should have been --
| don't think -- are you on the next slide?

(Laughter.)

MR. O DELL: | wouldn't say "little
value." | think that's poor selection of words.
woul d say it's not significant present val ue because
we have people that understand the code, but | nean
val ue --

DR. ZUBER: You have to convince sone of
t he peopl e that you understand the code, and only you
can do it if you have sonething in witing.

MR. O DELL: Well, | believe we tried to
acconplish that through the presentati on by Joe Kelly
and --

CHAI RVAN WALLI'S: Well, I thinkif you can
get your code through and approved in two nonths

i nstead of two years, that's trenendous val ue to you,
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and that happens if there aren't all kinds of
guestions rai sed about the docunentation.

There was a trenendous value to SPC in
doing a really good job of docunentation. You just
underestimate the val ue.

MR. O DELL: | haven't been able to sel
t hat val ue yet. Ckay?

CHAI RMVAN WALLIS: | think it also helps
your people. Your folks have sonmething to point to
whi ch they can go back to and say, "It's all there.
We don't have toredoit. W don't have to be nervous
about it."

You know, it hel ps trenmendously the self-
confi dence of your own peopl e.

MR HOLM This is Jerry Holm

Can | make one comment ? Hopefully it will
help with M. O Dell

| don't want to | eave the i npression t hat
we haven't recogni zed t he val ue of docunentation and
haven't put forth effort to increase the anmount of
docunentation that we provided for you.

As | mentioned, | think, previously, when
we subm tted ANF RELAP for smal | break LOCA, ANF RELAP

for a non-LOCA, and it was reviewed and approved, we
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had no nodels or correlation docunments. W had no
progranmer's manual. W had no assessnent document.

And so we have identified those as things
we want to add to our documentation list to approve
t he docunentation. Wat we haven't accepted yet is
the cost benefit of adding the derivations of the
equations to the docunentation, and perhaps at sone
timeinthe future w'll findthat that has nore val ue
t han other R&D projects, but at this tine we've nmade
t he decision that the ampbunt of extra docunentation
t hat we provided was suitable.

CHAl RVAN WALLI'S:  Well, the cost at sone
| ater date of Dr. Zuber or soneone sort of di scovering
what your equations were and finding an error in them
would be quite substantial or could be quite
substanti al .

Even t hough, you know -- well, maybe you
don't think it matters because you've got approval
fromthe NRC, but I would think that the cost of being
found out later on would eventual ly cone home to you
sonmehow or other if there were errors.

MR HOLM Yeah, errors can cost us
significant amounts of noney. W see that in other

i nst ances.
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DR. ZUBER: Do you know what this rem nds
nme? Like awnman losingits virginity. Once you |l ose
it, you cannot recoup it, and if you --

CHAI RVAN WALLI S: Thi s happens to ne, too.

(Laughter.)

DR. ZUBER Well, that's not -- the point
is -- the point is that a conpany, |arge conpany,
wi t hout nenti oni ng nanes, and t he heavy docunents for
the delayed -- really have basic errors in the
equations which a union in the wuniversity could
detect, that doesn't contribute to the reputation of
t he conmpany, and if an intervenor finds this, it can
really harmthe conpany and also this industry.

Soit's for your own benefit. | mean for
putting bread on your table, to do as good of a job as
we - -

CHAl RVAN WALLI'S: Wl |, we shoul dn't be at
t hat | evel anyway. W shoul d be way above the | evel
of juniors.

DR. ZUBER Through the errors, the
errors. They're junior problens.

CHAI RMAN WALLI S: So anyway, let's go on.
| think we keep goi ng over the sane stuff. But we're
going to bring you around.

(Laughter.)
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MR. O DELL: Wwell, like |l said, if I had

t he docunent | woul d be very happy. [|f sonebody coul d
hand ne the docunent, | would be very happy to take
it. GCkay?

| think basically we've covered all of
this. | don't know if -- | think we've covered it
all.

CHAl RVAN WALLI S: I s t here any prospect of
getting away fromthis proprietary thing? | knowthe
Conmi ssion is a bit concerned about this, that one
problemwiththesethingsisthat they're proprietary.
So they're not in the open. So they don't have the
sun shining on themthat Novak tal ks about.

And maybe soneti me down t he road, and ACRS
suggest ed sone sort of coll aborative industry effort,
maybe NEI or somebody, say, "Look. There are common
features of all these codes. These don't really need
to be proprietary, but we're going to justify them
once and for all."

And then the questions won't be asked
anynor e.

MR, O DELL: And | would applaud that
approach, okay? O even if you could sonehow get the
national |abs to go back and do this to the present

versions of the code so that sonmebody could lay this
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on the table and say this is the docunment that | want
to see for the code, and |I could then | ook at that
docunment and say, "Ckay. | can produce this." GCkay?

But right nowit's sort of this nebul ous
t hing, and everybody is going, "Well, my expectation
is that this is going to be extrenely time consum ng
and expensive to produce.”

DR ZUBER: But you want to have benefit
out of it. You still want to increase your power, and
you want to sell your capability to the utilities so
they can increase the power of the plants, and they
shoul d.

Then have sonmething on the table. If you
don't have --

MR. O DELL: Well, nobody is saying that
you wouldn't |ike to have that docunent. Ckay?

DR. ZUBER | don't wunderstand the
docunent that you woul d | i ke t o have sonet hi ng wi t hout
putting an effort to do it.

MR. O DELL: Well, it's very sinple. |'ve
got X people and if you give ne X plus five things to
do, then sonething doesn't get done. Ckay? And --

DR. ZUBER: This is a managenent probl em

CHAl RVAN WALLI S: But, see, if the effort

istoo great, that makes us suspect that sonet hi ng was
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wong because if you really understood what you're
doing, it should not be too difficult to explain it.
It shouldn't be a major task. It really should not
be.

It's because you've got, | think, this
sort of uncertainty about whether or not things are
justified or not that you' ve got to go back and do a

| ot of extra work. Maybe that's good for you to have

to do.

But if you really were on top of it, it
probably woul dn't be so difficult tojust tell it the
way it is.

MR. O DELL: Well, but I think that you
understand you've al so gone through this with the
nati onal |abs that produced them the codes, right?
And they don't willingly devote their resources to go
out and put this documentation to --

DR. ZUBER: No, no, no, no, no, no, no,
no. They first give us a cost which they thought they
woul d not pay in order to have the -- they didn't want
t o produce a docunent because they didn't want to show
what's in the code. That was the bottom and once
they paid to produce that docunentation, | nean,
correl ati ons docunent, then we saw really what's in

t he code.
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MR O DELL: Wl l, having worked at a

nati onal |ab, okay, | would |ike to not believe that
they didn't want to produce t he docunent because t hey
t hought it was --

DR ZUBER W know t hat.

DR. KRESS: That couldn't have been the
national lab | worked in. W' |l take noney to put the
nane on the docunent no matter what.

MR. O DELL: Well, no, that wasn't what |
meant. In fact, they didn't want to do it.

DR. KRESS: Yeah, | nean, that surprises
me, too.

MR. O DELL: Yeah. | nean | worked out at
Hanford in the breeder reactor program and we
produced codes, and | woul dn't have been ashaned if |
had the docunmentation with that. Al soneone would
have had to do is say, "Here's the noney. Go doit."
kay?

CHAl RVAN WALLI'S:  Well, the truth was it
was difficult to recover because various people
contributed to these codes, and things were bei ng put
into the codes w thout any explanation, and no one
knew why they were there.

DR. KRESS: That was the problem
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CHAI RVAN WALLI S: That was the problem

|''m sure your code isn't in that state.

MR O DELL: Me, too.

CHAl RVAN WALLI S:  So per haps nove on.

MR. LANDRY: This is Ral ph Landry fromthe
staff.

| think part of what Novak is saying is
true, but also |l think the NRC has to take sone of the
heat on that, too, because back in research in those
days we did not heavily fund the docunentation

CHAl RVAN WALLI'S:  That's right.

MR. LANDRY: Plus we were constantly
changing the requirenents for the codes. Ve were
const antly changi ng what we want ed, and we never woul d
give the labs the tinme to sit and docunent what they
had been doi ng either.

So it's not conpletely the fault of the
| abs. The way we were running the prograns at that
time was not conducive to witing docunentation
because the docunentation never applied to what was
bei ng used at that particular tine.

MR. SCHROCK: What you're saying is a
managenent problem whether it's in industry or

gover niment .
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MR, LANDRY: | think what Dr. Wallis is

proposing would be very good at least from a
regul atory standpoint, a review of the different
codes. If there was a good set of derivations of
mass, nonmentum energy, equations that are used the
same in all of the codes, a conplete docunent that
gave all of the derivations and said this is the form
of the equation that is going to be used, and then
code XYZ could cone in here and say, "OCkay. W're
using this standard for the derivation of the
equations, and we're picking up at this point and
going forward," and that takes the onus off of us of
having to revi ewfromsquare one what is inthis code.

And t hat woul d be beneficial fromareview
and regul atory standpoint, but could that be done in
a time frame to benefit us on the codes we're
currently reviewing? | would dare say probably nost
of us are going to be retired before that could be
done.

Soit's agreat idea. You know, it should
hel p us, but | don't think it will happen.

CHAI RVAN WALLIS: In your lifetine.

MR. LANDRY: No, | said in ny working --

MR, BOEHNERT: Your working lifetine.

CHAl RVAN WALLI S:  Ckay.
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MR, LANDRY: | hope.

CHAI RVAN WALLI'S:  So do you have anot her
slide?

MR. O DELL: Well, I'"mgoing to nove off
of the docunentation issue and di scuss the benchmark
coments that were included.

CHAl RVAN WALLI'S: That's the assessnent
part?

MR. O DELL: Well, it's a conbination of
things. You had comments in your mnutes, sone of
them inrelationshipto both Joe's and Ken Carl son's,
where on nonment um equati ons there was sone suggest ed
| ooking at trying to develop a quantitative way of
saying that it's okay to ignore certain terns.

kay. So there was a series of benchmark
di scussi ons, I t hi nk, t hr oughout the whole
transcripts. You can go back and read them Plus
there was the comments that were in the mnutes.

There were a nunber, as | indicated, a
nunber of additional benchmarks suggested during the
neeting. W do believe that the benchmarks al ready
performed and reported in support of the small break
LOCA are sufficient to denonstrate that the subm tted

Appendi x K nmet hodol ogy i s conservati ve.
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W have the conparisons to the
assessnents, whi ch denonstrated a conbi nati on of code
and nodal i zati on provided the conservative --

CHAI RMVAN WALLI S: Let ne comment about
that. You tal ked about equati ons. Suppose | have an
energy equation that omits some ternms or a noment um
equati on that nakes sonme assunptions. There's no way
that | can tell whether this is conservative or not
until | put in these assunptions or change the
equation or do sonmething and end up wth the
consequences of it. | can't. There's nothing that
says an assunption per se is conservative until you
| ook at consequences of it.

So | think there's a |ot of assunptions
that are made at a very fundanmental |evel which we
don't know if they're conservative or not.

MR O DELL: Well, but you do know that
when you run the assessnents and do the conparison to
basically the figure --

CHAI RVAN WALLI S: But you don't have to do
things |i ke saying theinertiainny nmomentumequation
is uncertain because |'ve made assunptions, and it
coul d be 50 percent bigger or less. So l'mgoing to
change that inertia term in nmy nonmentum equation

t hr oughout the plant.
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No one as far as | know does that. So
there's sonme l|levels of uncertainty which we don't
really know that they're conservative or not.

MR. O DELL: On an individual basis, |
woul d agree with that.

CHAI RMANWALLI S: So the sensitivities are
performed at sone | evel, but not throughout the whole
code. So we still areleft with alittle doubt about
how conservative the code is.

MR. O DELL: Well, with respect to the
assessnments shown, | think we showed that it either
went through the data or was, in fact, conservative
data. Ckay?

So on an overall basis the code
denmonstrated a conservati sm and t hen when you appl i ed
t he Appendi x K conservatisns, those are additional
conservati sns above --

CHAl RVAN WALLI'S:  So these coul d be sone
of fsetting conservatisns or |iberalisns or whatever
t he opposite is where --

MR. O DELL: You could have quite a bit --

CHAI RMAN WALLIS: -- conservatismin the
nonment umequat i on of fsets the | i beral i smor sonet hi ng.
They could be offsetting things because the whole

pi cture | ooks conservative. Ckay.
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MR. O DELL: Now, with respect to the
speci fic benchmarks, we woul d propose the follow ng
way of |ooking at those benchmarks. One of the
conments was to evaluate the liquid |level tracking
nodel for two phased flow conditions, and again, we
bel i eve that we' ve al ready provi ded sone i nformation
inthe assessnents we' ve done, the Glevel swell, the
THTF |l evel swell. Both of those were provided in the
nodel s and correl ati ons docunent, and the LOFT test
was provided in the nmethodol ogy document.

Ther e was a suggestion to rerun the BETHSY
test, the 9.1Bwith the Mody critical flow nodel to
denonstrate nedium nodel conservatism W don't
believe that this is really doing to provide you an
estimate of the conservati snms, and t he mai n reason for
that is for small break LOCAs, the conservatismis
determ ned by selecting the limting break size from
a break spectrum analysis, and that limting break
size is dependent upon what you're using for a
critical flow nodel

So | don't knowexactly what you woul d get
for any particular break for any particular critical
fl ow nodel because what you got is basically a -- |

don't have a pen here.
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CHAI RVAN WALLI S: As | ong as you cover all

different sizes, it doesn't really matter what the
critical flow nodel is.

MR O DELL: Exactly.

CHAI RMVAN  WALLI S: Because it's a
conbi nati on of one tinmes the other in a way.

MR. O DELL: Right. That's exactly right.

CHAI RVAN WALLI S: That's al ways i npressed
nme, that some of the assunptions nade about the break
are at a very coarse | evel, and then we fiddl e around
with these details of the code.

MR. O DELL: Well, you know, the thingis
it's basically that conbinationthing. If | change one
of them for exanple, change the critical flow nodel,
all that really does it change the break size. It
gi ves you the worst conditions in the core. It give
you the worst --

CHAI RMAN WALLI S: Vell, | think you
realize that, and you're willing to do enough break
sizes and really investigate enough that that seens
okay.

MR.  SCHROCK: It's always seened to ne
that that is a big opportunity for industry to explore
t he dependence of the accident predicted scenario on

t he presunpti ons about the break and coul d nmaybe use
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better information about what breaks are possible,
whi ch is the higher probability.
You're not really --

MR. O DELL: That would be an interesting

MR.  SCHROCK: You're not really doing
t hat .

MR O DELL: Yeah.

MR. SCHROCK: And | think it's an area
that could be very fruitful for you.

MR O DELL: Well, I've seen comments
about how we didn't work at inproving the codes, you
know, and inproving the nodels in the codes. Part of
that is just driven by the Appendi x K conservati sns.
Again, like everything in industry or at |east on the

busi ness side of things, it's a cost-benefit type

anal ysi s.

MR SCHROCK: I'"'m not talking about
Appendi x K. I'mtal king about best estimate.

MR. O DELL: Oh, yes, and the best
estimate -- you know, the best estimate, whenever you

can find a nodel that you could clearly inprove on
then there's a benefit to doing it. You can support

better limts of the plant.
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MR. SCHROCK: Yeah, | still have hope that

sone day you'll think a best estimate approach for a
smal | break is productive, is in your interest. In
fact, | think 1've heard sone industry people say

outright that they think it is.

MR. O DELL: | think it probably is. The
i ssue thought is you' ve got to sort of get in, get
your feet wet soneplace, and we've chosen the |arge
break LOCA to do that with, and again, this is the
same di scussion |I'm having on resources, you know.

| did it realistic. W get through the
support on that, and | wll nove on to other
nmet hodol ogi es. It's devel opnment processes. | just
have X anmount of resources, and | can cover X anount
of stuff.

Wth respect to there was, | think, at
| east three comments on the nonmentum nodel and a
coupl e of different cooments on t he sub cool ed boi ling
nodel , and what | woul d propose with these is that we
wi || address those in the assessnments that we' re doi ng
for therealistic large break LOCA. | think that's a
nore appropriate placetodoit, and that will give us
thetime to, infact, dothat. So that's what | woul d
suggest you do for those conmments.

In fact, that's what | had to present.
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CHAI RVAN WALLI S: Does that take us -- how

far along does that take wus in the Sienens
presentation?

MR O DELL: | think that's the
concl usi on.

CHAI RMAN WALLI S: That's the end? You
t hi nk we' re ahead of time?

MR. HOLM | mght make a couple of
concluding remarks, if | mght.

CHAI RMAN WALLI S:  Yes, please.

MR HOLM If we could caucus.

| guess the first point 1'd |like to make
is that the intent of this small break LOCA
nmet hodol ogy is to make an i nprovenment to our current
i mproved met hodol ogy usi ng ANF RELAP, and we believe
t hat we've done that.

W Dbelieve we've nmade the code |ess
sensitive to small changes in input. W believe that
we have provided the denonstration that the code is
still conservative, that the nodel we've proposed is
conservative wi t hout Appendi x K, and t hat when you add
the Appendix K conservatisns, we' || have a
conservative result.

And we al so believe that approval of this

code, since it is an inprovenent, benefits SPC,
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benefits the NRC, and benefits our custoners, and we
woul d |i ke to see the SERin the February tinme frane,
as mentioned by Ral ph Landry.

|"ve already got one custoner that has
authorized us to start using the nodel, and I'd |ike
to be able to use the approved nodel .

Thank you.

CHAI RVAN WALLI'S: Do you want sone fina
wor ds, Ral ph?

MR.  LANDRY: Vell, | think we've said
quite a bit about the way we' ve conducted t he revi ew.
The review we feel was nuch nore thorough than has
been done in a lot of respects in the past. W've
tried to learn from the review we did on previous
codes, and we tried to learn fromthe discussions we
had with the subconmittee on things we should be
| ooki ng for and the way that we shoul d be conducting
reviews of the codes.

W' ve gone into the codein alot of areas
with a great deal of depth. W've conme back with a
feeling that this code is nuch nore robust than the
codes fromwhich it is derived.

And we feel it is in conmpliance with the

requi renents of 10 CFR 50, Appendi x K, and neets the
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intent of that, plus the NUREG 0737, which added sone

nore requirenents for Appendi x K small break LOCA

The staff's opinion is that the code is
acceptable, and we would like to go forward wth
approval .

CHAI RMAN WALLIS: Ckay. Thank you.

Now, we' ve spent about five hours today on
this matter, and i f ny col | eagues agree, then the next
step woul d appear to be to bring this matter to the
full commttee, in which case we will have an hour and
a hal f.

So first of all, | should perhaps ask ny
col | eagues if they see any i npedi nent to our bringing
this to the full committee or if Siemens sees any
i npedi ment. Everyone seens to be upbeat enough that
you probably don't see any i npedi nent to goi ng before
the full commttee.

(No response.)

CHAI RVAN WALLI S: So we're ready to
pr oceed. So on February the 1st, we wll have a
presentation before the full ACRS, and we m ght
di scuss thenthis tine what parts of the presentations
we heard today is nost inmportant to present at that

ti me because we can't do everything we did today.
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From ny perspective, | would like the
staff to go over -- what | think was useful was the
changes this code represents conpared with what was
there before and how they are inprovenents and what
t he evidence is for that.

| f you could al so show that Sienmens has
done nore assessnent than is the minimumrequired by
a consi derabl e degree, which I think was the nessage
whi ch eventual |y came t hrough, and give a reassuring
and convi nci ng argunent about why t he requirenents of
the regul ations are nmet by this particul ar code. And
this woul d perhaps take half an hour.

|s there anything else they need to go
t hr ough?

MR. BOEHNERT: | don't think so.

CHAI RVAN WALLI' S: | think you probably are
going to get questions about is the docunentation
going to be fixed up and when and who knows.

DR KRESS: Be prepared to answer it.

CHAI RVAN WALLIS: Be prepared to answer
t hat .

DR. KRESS: I woul dn' t make a
presentation.

CHAl RVAN WALLI'S: Be prepared to answer

t hose kinds of questions.
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| s there anyt hing el se that my col | eagues
feel the staff should --

DR ZUBER: Wll, | think it's an
accept abl e code, specially when you have t he Appendi x
K. | was alittle bit saddened by the cormments on t he
difficulty of docunentation. | hope that time wll
teach or educate the cost-benefit of a good
docunmentation early in tine.

| see no problemwhere this could not be
approved.

CHAl RMVAN  WALLI S: Now, the Sienens
presentation tothe full ACRS woul d be presunably |ike
what we heard today, but it doesn't need to go in
anything | i ke as nuch detail into the questions raised
by t he subcommi tt ee per haps because you' re reassuring
us at this time, we hope, and the main comm ttee does
per haps need to know all of those things.

MR HOLM  Should we restrict it to the
introduction | gave or do | need to go into | oop seal
nodeling at all?

CHAl RVAN WALLI'S:  well, | don't think we
need to go into | oop seal nodeling. | think we may
need to revisit some of the big questions, such as the
assessment, why is it that this code works and the big

pi cture rather than the details that we went into.
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DR. ZUBER: | think what the staff could

al so corment, the positive response from Sienens in
provi di ng the code so they canreally run the code and
assess it turned around. | think that was a good
benefit.

And you can al so nention that the agency
woul d benefit not if you had nore resources to perform
this cal cul ati ons.

MR, CARUSO. No, no, no, no, no.

CHAI RVAN WALLI S: That's the usua
refrain, yes.

DR. KRESS: W had benefit of a previous
neet i ng.

MR. CARUSO. Research nay do that, but --

CHAl RMAN WALLI S: Yeah, we did have
benefit of a previous neeting which we didn't have
this time.

DR. KRESS: \Wich the full ACRS hasn't
had.

CHAI RVAN WALLI S: That's right.

DR. KRESS: And then | worry about howto
cover that, particularly the very nice stuff we got
presented by Joe Kelly, for exanple.

CHAl RVAN WALLI S:  Ri ght.
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DR KRESS: It really went along way with

me in believing that the code is going to do what it

sai d.

Now, | don't know how. You know, that's
a lot of stuff there. | don't know how we get that
flavor in it. I f sonehow you had an abbreviated

presentation of that part of it.

CHAI RVAN WALLI S: Yes. | think you do
need to give the full commttee an assurance that the
code has a sound technical basis sonehow, w thout
having togointo all of the details we went into | ast
time.

DR. KRESS: Because we had that benefit of
t hat other nmeeting. The full ACRS has had none.

CHAI RVAN WALLI S: " m just saying that
it's like RELAP. It may not quite do it.

(Laughter.)

CHAI RMAN WALLI S:  So naybe we need t o have
-- it would be good. | don't know how, but nmaybe we
need to have Joe up there saying, | ook. He has | ooked
at all of these constituative equations and the basi s.

W' ve seen Joe before, and he's got sone
credibility, as long as he doesn't take too |ong.

(Laughter.)
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CHAI RVAN WALLIS:  And to assure us that

t he problens which keep recurring in our review of
t hese codes, the formul ation of the equations and --
DR. KRESS: Yeah, | would spend nost of

the tine on that.

CHAI RVMAN WALLIS: -- have actually been
resol ved by Sienens. |If you could sonmehow do that in
15 m nutes or sonet hing, ten or whatever, | think that

woul d hel p the conmttee.

Because the full conm ttee knows there are
problens with these codes.

DR KRESS: How nuch tinme do we have?

MR. BOEHNERT: An hour and a hal f.

DR KRESS: | think that's worth half an
hour .

CHAl RVAN WALLI'S:  Hal f an hour?

DR KRESS: At |east.

CHAl RVAN WALLI'S: As long as he doesn't
get out of hand.

(Laughter.)

CHAl RVAN WALLI'S: No, | think what | said
before about the PIRT. | mean, 30 experts' opinions
is not worth as nmuch to me as Joe Kelly really

assuring ne that he knows what's going on, that he's
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got it wunder control. | mean, you can give that
inpression to the full comittee.
|t does much better than going throughthe

PI RT and saying, "Here are some Hs, and here are sone

Ns. "

DR. KRESS: Yeah, | don't think we'll do
t hat .

MR. BOEHNERT: | don't knowif he's going
to-- 1 canrealistically think they can have about a

total of 45 mnutes. The staff is going to have 30
m nut es.

DR KRESS: Well, give Joe 30 and 15 for
the rest of it.

MR. BCEHNERT: Yeah.

CHAI RVAN WALLI'S:  And then you are goi ng
to have sonme questions. You're going to have to have
a teamthere to answer the questions.

DR KRESS: | thought the seal |oop was
good stuff and very appropriate, but I think the full
ACRS can rely on the subcommittee to tell themthat
t hat' s okay.

CHAI RVAN WALLI S:  Yeah.

DR KRESS: And so we need --

CHAI RVAN WALLI'S: Well, the | oop seal was

a sort of case study. | nean --
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DR. KRESS:. Yeah.

CHAl RVAN WALLI'S: -- there is this issue
about these things randomy lurking, and they nmay go
toget her or separately, and this is how we resol ved
it.

That gi ves us assurance that you know how
to resolve that sort of a thing. That hel ped there.

DR. KRESS:. vyeah.

CHAI RVAN WALLI'S:  You m ght keep that in
reserve. |If there's extratine, you can say, "Here's
sone exanples of how we bid things in a successfu
way. "

How you address the question of whether
t he assessnent is good enough I'mnot sure. That's
al ways a question | personally have. | |ook at these
and say, you know, it's okay for this exanple, but is
it really good enough?

DR KRESS: Well, | would come with sone
of those cal cul ati ons and conpari sons.

CHAI RMVAN WALLI S:  Yeah, | think you need
some conpari sons.

DR. KRESS: Yeah. | woul d have t hemready
whet her we presented t hemor not and have thempart of

t he handout .
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CHAI RVAN WALLI S:  And you may need t o say,

"We knew that we were really only required to do a
couple of conparisons, but we did eight,” or
sonet hi ng

DR. KRESS: And you will find those in
t hi s package here.

CHAl RVAN WALLI S: Yeah, sonmething |ike
t hat .

DR. KRESS: You don't have to go over them
in detail. | think nost of those things are kind of
sel f-expl anat ory.

MR HOLM Can | ask a clarifying
guesti on? It sounds like what you're actually
suggesting is a condensed, 45 mnute peppy little
presentation.

MR. BOEHNERT: Well, 45 mnutes total.
You' ve got to allow sone time for questions.

CHAI RVAN WALLI S:  Yeah, you've got a full
presentation, and the thing is the ACRS is sensitive
to the problens of technical justification of code.
So you have to address those questions. You have to
convi nce them sonehow in a way in, say, half an hour
or sonet hi ng because you haven't got nuch tine.

| think you have to address that, and so

assurances fromnmanagenent we're al ways goi ng to get
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from anybody because that's their job, but that
doesn't help the ACRSto dig in and say, "Wl l, behind
t hat, what does is the substance?"

You need to get thempresented wi t h enough
so that they can be assured that, yes, there's rea
substance to the work that's being done.

MR. HOLM | guess | would say that if I'm
going to do a 45 mnute presentation with tinme for
qguesti ons, whi ch based on my experience with the ACRS
is about 30 mnutes of that 45 minutes --

DR. KRESS: W generally say half the

MR. HOLM Half the tinme? That's not the
experience |'ve observed though.

| would think all | could really do is
summari ze the types of things we've done to justify
the code. | really can't come with plots and figures
and - -

CHAI RVAN WALLI S: Maybe a for instance or
somet hi ng.

DR. KRESS: Yeah, | thought naybe if you
had t hose plots and figures just in a package to say,
"If you want to see what we've done, here it is." W

have handed that out to --
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CHAI RVAN WALLI S: And if you nade an

i nprovenent, maybe a before and after or sonething.
So this is what we're able to do, and if there's
errors, you know -- if there's errors in the energy
equation, right, which anpbunted to four or five
percent or somet hi ng, and by our nodi fications, here's
a table. W've reduced themto .05 percent.

DR KRESS: Yeah, sonething like that.

CHAl RVAN WALLI S:  Sonet hi ng whi ch shows
that you actually achi eved sone measures of success.

MR. HOLM Ckay. So you do want sone
t echni cal information.

CHAIl RMAN WALLIS: | think so.

DR KRESS: Yes, yes.

CHAI RMAN WALLI S: | think if you don't
give it, you're going to be asked for it, and then
it's going to take too |ong.

DR KRESS: Yeah.

MR. HOLM Okay. | understand youtelling
me that. |'mnot going to acconmplish it yet, but |
under st and.

CHAI RVAN WALLI S: Because the problens
with the codes, | think, the perception that we get
fromthe old history is that sonetines in the past,

managenent woul d get up and say everything is great,
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wonderful, and so on and so forth, but when you dig
intoit, youfindit isn't quite the sane as they say
it is.

Now, we want to finish those days so that
t hat never happens again. So we need sonme assurance
that the substance is there, and I think you have to
figure out howto put that across in a short tine.

DR KRESS: W believe it is there.

CHAI RVAN WALLI S:  Yeah.

DR. KRESS: And that's why --

CHAI RVAN WALLIS: Certainly for SB LOCA
Now, for the realistic we know we've got another --

DR KRESS: Yeah, we know that's a
di fferent ani mal altogether.

MR HOLM | guess if | were | ooking at a
neeting like this, one thing that would help to carry
that nessage is the fact that the NRC is going to
stand up and say that they think the justificationis
t here.

DR. KRESS: Well, that would help that.
That's for sure.

MR. BCEHNERT: Right. They're goingto od
t hat .

DR. KRESS:. Yeah, they'Il do that.
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CHAl RMVANWALLI' S: | guess t he subcommittee
is going to have to say that, too.

MR HOLM  You've got to give a report.

(Laughter.)

CHAl RVAN WALLI S: But these are ten w | ful
i ndi vidual s, and they may not just accept the word of
a couple of us. They will certainly take it into
account, but they want to ask their own questi ons.

MR. HOLM That fines, but it helps alot
to make the -- | nmake the assertion, the NRC concurs,
and the ACRS subconmittee concurs. | think that's in
a condensed time frane a nore powerful nessage. It
sounds like we're all willing to do that.

CHAl RVAN  WALLI S: For the SB LOCA
appl i cati on.

MR. HOLM Yes, for the application under

revi ew

Thank you.

CHAl RVAN WALLI'S:  Now, we shoul d di scuss
anong ourselves, but | think we can conme off the
record.

Let's close the formal part of this
nmeeting. Thank you all for your contributions.
(Whereupon, at 2:42 p.m, the neeting in

t he above-entitled matter was concl uded.)
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