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UNI TED STATES OF AMERI CA
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+ + + + +
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+ + + + +
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+ + + + +
THURSDAY,
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+ + + + +
The Subcomm ttee net at the Nucl ear Regul atory
Conmi ssion, Two White Flint North, Room T2B3, 11545
Rockville Pike, at 8:30 a.m, Dr. Gaham Wallis,
Chai rman, presiding.
COW TTEE MEMBERS:
GRAHAM B. WALLI S, Chai rman
SANJOY BANERJEE, Consultant
THOVAS S. KRESS, Menber
FREDERI CK MOODY, Consult ant
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P-ROGEEDI-NGS
(8:31 a.m)
CHAI RVAN WALLI'S:  This is a continuation
of the neeting of the Thermal Hydraulics Subcommttee
of the ACRS. And we're going to continue our
i nvestigation of the Framatone S-RELAP5 Realistic LB
LOCA Code.
| have a request fromJimMallay to start
us of f this norning.
MR. MALLAY: Thank you, M. Chairman.
I'm Jim Mallay. I'"'m Director of
Regul atory Affairs for Framatone. And | just wanted
to say a few words about yesterday's discussion.
Specifically, a nunber of you had
mentioned that -- and | guess |I'd say insisted on the
fact that our docunmentation be presentedalittle nore
clearly. Duringthat discussion, | think you provided
a different perspective on howour docunents are read.
Specifically, we need to better comunicate to
know edgeable third parties about how we actually
apply our equati ons.
I n some respects, the di scussi on yest er day
was a little frustrating for us fromFramtone for two
reasons. First, we expended a great deal of effort in

preparing excell ent docunentation. In fact, the NRC

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

676

staff conplinmented us on several occasi ons about the
clarity and conpleteness of the docunents we
subm tt ed.

Second, those of us who are here attendi ng
t hi s meeti ng have a reasonabl y t horough under st andi ng
of the i npl enentation of the nethodol ogy. Therefore,
| guess |I'd have to admt that we had a bit of a blind
spot concerning your coments about not adequately
communi cati ng what we have done in the nodel.

As the di scussion proceeded, we realized
you wer e exactly correct however. W assuned too nuch
on the part of the reader. Therefore, Framatonme wl |
correct this situation. Because of the work i nvol ved,
obvi ousl y, to change t hi s ext ensi ve docunent ati on and,
of course, our ongoing obligation to fulfill many of
our contracts, the revision process cannot be
acconplished in the near term

Just so you understand a little bit about
our overall strategy, we plan to expand t he use of S
RELAP5 to all of our thermal hydraulic safety
anal yses. Assunmi ng acceptance of this realistic LOCA
nodel , our next step is to apply the S-RELAP nodel to
BWR non- LOCA anal ysi s. Subsequently, we wll then
plan to apply this nodel to LOCA anal yses for BWRs,

and eventually to a realistic LOCA application. W
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t herefore envision aseries of future subnmttals based
on this same basic platform

Getting back to our conmtnment, however,
we plan to revise the theory manual, which is EM-
2100, which presents the equations and how they're
applied. This will be done prior to the next fornal
subm ttal of the S-RELAP code. Specifically, we wll
provide a revised report tothe NRCat atime that is
sufficiently prior to our next formal submittal of S-
RELAP so that final clarifications can beincorporated
at that time.

Qur goal is to present the equations
actual ly used, including the | oss factors, which you
will seelater on are so very inmportant to the success
of the nodel, and how t wo- phase fl ows are handl ed. W
will explain nore clearly the conversion of the
conmpl ex geonetries that we tal ked about yesterday to
t he one-di nensi onal straight-I|ine approach usedin S-
RELAP5. Oher simlar changes will be made to help
t he reader fully understand the i npl enentati on of the
nodel .

So | guess in conclusion, | appreciate
your pointing out sone of the shortcomings in how
we've explained how the nodel is actually put

together. So, we will fix that.
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CHAl RVAN WALLI'S: Al right. Thank you

very much. So we will see this docunentation again?

MR MALLAY: Yes.

CHAl RVAN WALLI'S: | can't resist rem nding
you that we had this conversation the | ast tine or the
time before. There were sone prom ses to inprove
docunentation when we first saw it, and that was |
think a year or two ago.

MR. MALLAY: That is true. W' ve hadthis
di scussion on at |east two previous occasions. I
t hi nk the context, or at | east frommy point of view,
the context of the conversation was a little
different. It was nore toward the theoretical basis
of the equations, which of course we went over in sone
detail yesterday.

| think the perspective we got yesterday
was how do you really use these equations in the
nodel ? And | think that's the first time |l really got
that nessage. So, that's what we'll do.

CHAI RVAN WALLI'S: Well, certainly | think
also there should be nobre attention to -- what
approxi mations are being nade? And there appears
sonetinmes to be a claimthat some equation is just
truly basic and general whenit isnot. It'slinmted.

Maybe it's appropriate, but it's not the basic general
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equati on.

MR. MALLAY: That's certainly true.

CHAl RVAN WALLI S:  Ckay.

MR. SCHROCK: So, Graham 1'djust liketo
say to Jimthat | found the preparation for answering
questions that | posed in witing was wefully
| acki ng. And t he person who nade t he presentati on was
not famliar with the i ssues involved. The nature of
t he response was a series of rather vague vi ew graphs,
which didn't even put them in the context of the
guestions that had been posed.

So, | nention that because that's what |'m
goingtosay innmy report. | don't think there was an
adequate response to questions, which in fact are
seri ous questions.

MR, MALLAY: Okay. We understand what
you' re sayi ng. There may have been sone |ack of
appreci ation about what the questions were in
t hensel ves. But, we understand.

MR, SCHROCK: Well, the way to resolve
that is to ask for clarification if the questions are
uncl ear.

MR MALLAY: We under st and.

CHAIl RVAN WALLIS: So are we ready now?

DR MOODY: On the upside, | want to
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appreci ate the answers that were given to ny coupl e of
guestions on the early blowdown. | never was quite
sure what had been done in RELAP to fix that probl em
One of ny questions did not apply on part forces, but
at least | felt like that was well ordered. And I
felt much better after the explanation.

CHAI RVAN WALLI S: So are we ready to
proceed with the original plan?

| understand we're going to get an
overview of the code, and why it's good, and why it
wor ks, and how it's been assessed.

MR, HOLM G aham thisis Jerry Holm W
were also asked a question about the use of the
For sl und- Rohsenow equat i on.

CHAI RMAN WALLI'S: Onh, yes.

MR HOLM It's not on the agenda, but we
t hought we'd --

CHAl RVAN WALLI'S: wWant to do that first?

MR HOLM -- do that first.

CHAl RVAN WALLI'S:  Yes, please do that.

MR. HOLM Ckay, so Ken Carlson will do
t hat .

CHAl RVAN WALLI S: The next time | see
Warren Rohsenow, |'ve got to ask hi mwhat he t hi nks of

t hi s equati on.
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MR, CARLSON: Basically, the -- well, |
have it witten down that the question was --

COURT REPORTER: Excuse ne. Are both
swi t ches on?

MR CARLSON: OCh. Sorry.

We're going to discuss the applicability
of the Forslund-Rohsenow of dispersed flow film
boi |'i ng. | believe the question was: Wy is
For sl und- Rohsenow a dry-wal | contact nodel ? So, I|'I|
briefly go through the purpose of the Forslund' s
experi nment .

Observations by the experinmentalists
briefly touch on the experinmental procedures, and in
the end show a plot of Forslund's data conpared to
Toi -

COURT REPORTER: If you |l ean towards this
one, it would be nuch better.

MR. CARLSON: Onh, okay. I'msorry. |'m
not qualified to work this. It's pretty obvious on
t hat .

And these are just statenments that we're
taking from the introduction to one of Forslund' s
papers. Forslund wote a report that was basically a
precursor to the one that was published in the ASME

j ournal .
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They were interested in [|ooking at
previ ous experinentalists, was | ooking at fil mboiling
with nitrogen. And so, there was a regi me that was of
interest because there was a dip in the wall
tenperature. Wen they noticed it was around 10 to 20
percent quality, they -- you see a break-up of the
liquidcoreintodroplets and filanents. And Forsl und
al so observed that the droplets were prevented from
touchi ng the surface by what he terned as Lei denf rost
effect.

He also -- just nore verbiage on the
t er mi nol ogy. He felt like film boiling is also
applied to this high quality region, since it's
assuned that a vapor fil mcovers the heating surface.

In his |ast statenent, he says it is this
high quality dispersed fromthis region that is the
subj ect of this current investigation. And | put this
| ast statenent in because there seens to be sone -- or
at | east maybe an uncl ear concl usion when he talks
about a low quality region that he's applying this
heat transfer coefficient to.

One of the ways to ensure that he was
going to get a high quality of data in the film
boi l'i ng regi on, he woul d measure t he m ni numheat fl ux

t hat woul d support filmboiling. And he was going to
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run at two different nmass fluxes: 70,000 pounds per
hour foot squared and 190, 000 pounds --

CHAl RVAN WALLI S: One of the conditions of
the experiment, isn't this nore fluid and nore
pressure?

MR. CARLSON: Excuse ne. It's nitrogen.
He's running at approximately 25 psi.

CHAI RMVAN WALLI S: And Hynek also used
liquid nitrogen?

MR. CARLSON: He used |iquidnitrogen. He
was running at, | think in his report he said -

CHAl RVAN WALLI'S:  Thirty psi.

MR. CARLSON: Fifteen psig, which woul d be
about 30, 29 to 30 psia.

MR. SCHROCK: Do you have any idea what
density ratio that would correspond to? Wat's the
equi val ent for water pressure?

MR CARLSON: Well, you know - -

MR. SCHROCK: You're goingto get at that.

MR.  CARLSON: -- 1 actually did that
sli de. It seemed like it was, it was around,
saturation around 250, wasn't it? Something like
that. | don't really renenber. 1|'d have to | ook at
the presentation | did before.

MR. SCHROCK: Thank you.
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MR CARLSON: But | think it's around 250

psi or saturation equivalent to that.

So, Hynek followed up on sone of
Forslund's work, made some observations, and he did
calculate a T,,,. He did use a different mass flux, so
there will be sone variation between the T,, that
Hyneck reported verses a T,, that you woul d back out
of this. But | don't expect it to be significant.

MR. SCHROCK: Was Hynek al so nitrogen?

MR. CARLSON: Yes. There were three
experinmentalists. Lavarty was thefirst, whodidfilm
boiling experiments, then Forslund, and then Hynek
cane in afterwards and summari zed sone of Lavarty's
and Forslund's work. And also extended -- well, he
applied Forslund's correlation to water and anot her
fluid. 1'"mnot -- 1'd have to look at his paper to
report that. He cane up with different nmultipliers,
coefficients onthe correlationto |l ook at, to nake it
fit the data for water.

Forslund wanted to make sure that he
al ways had a stable filmboiling, so they would start
off the experinment by first turning on the power to
the test section, and run it up to approxi mately room
tenperature since that was way above the Lei denfrost

tenperature, then instigate the nitrogen flow
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And it would basically go through CHF in
t he apparatus, or in the val ve mechani sm before heat
woul d get into the test section. So, they had stable
fil mboiling throughout the experinmental test section.
Now, | have -- there's an error on the
slide. It should be T,,. Andit's approxi mately 220.

T, was about 150 ranking, 150, 160. And all of his

sat
data even at the lowflowrates are way above it. The
T.,that he nmeasured --

DR. BANERIJEE: VWhat are the units of
t enper ature?

MR CARLSON: Ranki nes.

CHAI RVAN WALLI S: It just seenmed to ne
that T,,wasn't a magi c constant, but it shoul d depend
upon the velocity and various other things.

VMR, CARLSON: Right. The correlations
|'ve seen for T,, have been cast in terns of |atent
heat of vaporization and heat capacity, surface
t ensi on.

CHAl RVAN WALLI'S:  They have gravity in
them Sone of themhave gravity in there, which woul d
seem i nappropriate in force convection.

MR. CARLSON: Pardon ne?
CHAI RVAN WALLI S: Sone of them have

gravity in the T,, as if it were sitting on a flat

mn
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sur f ace.

MR. CARLSON: That's right.

CHAl RMVAN WALLI S: But this is a force
convection experinment, which seens the nechanismis
completely different. It would be the sane in outer
space as it would be on earth.

So, I will never believe a T, that has a

g" init for a force convection experinent, although
quite often it does.

MR. CARLSON: Quite often it does. Well,
quite often filmboiling correlations have "g" in it
as wel | .

CHAl RVAN WALLI'S: | know. Wongly, they
use it wongly.

MR.  CARLSON: W're applying it to a
vertical --

CHAI RMVAN WALLI S: It seens nautically
i nappropriate. Do the experinent in space you get the
same answer .

MR CARLSON: Yes. Let's assune -- | have
assunmed anyway that the part of the coefficient in
front of filmboiling style coefficientsisto account
for gravity and really shouldn't be there.

CHAl RMVAN  WALLI S: So al | t hese

t enperatures are way above T,,in these tests, right?

n
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MR CARLSON: Yes. The two test series he

ran at two different heat fluxes -- or four different
heat fluxes: 20,000 BTUs per hour foot squared, 15,
10, and 5. He neasured -- well, actually he nmeasur ed,
under his flow rate conditions and under his test
conditions, a T, The T,,wuldconeinat -- was it
what, 32007?

CHAI RVAN WALLI S: Those asynptotes are for
vapor alone | take it?

MR. CARLSON: | believe so, yes.

CHAl RVAN WALLI'S:  Then he correl ated his
data i n some di mensi onl ess formthat was nechani stic.
Then the real question is: How do you take this and
apply it to water?

MR. CARLSON: Hynek, | believe just fit
t he data t o wat er using vari ous data sets avail abl e at
the time. | think Bennett was one of them And as
far as | know, he just |ooked at what a nultiplier
was. Rohsenow described a nultiplier of KL tines K2,
whi ch was basically an effective conpensation for a
particular fluid that we were | ooking at.

CHAI RVAN WALLI S: So Forslund had a
di nensi onl ess nechanistic correlation, and then
soneone el se checked it and it al so worked for water?

MR. CARLSON: Changing the coefficients,
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yes.

CHAl RVAN WALLI'S: So there is work with
wat er, which corroborates this?

MR. CARLSON: Well, he didn't run --

CHAI RVAN WALLI'S:  No, Forslund didn't use
wat er. Someone el se did.

MR. CARLSON: | think Hynek had | ooked at
ot her data sets, but |I don't believe he generated new
data sets.

CHAI RVAN WALLIS:  So your bottomline is
that the wall was not wet, is that it?

MR, CARLSON:  Yes.

CHAl RVAN WALLI'S: Thisisinportant inthe
precursory cooling and rewet, is that what it is? And
the droplets that spit up in front of the quench
front?

MR, CARLSON:  Yes.

CHAIl RVAN WALLIS: Ckay. Any questions?
Can we nove on?

DR RANSOM Did you ask this question?

CHAl RVAN WALLI S:  No.

DR. RANSON: How did this question cone
up?

CHAI RMVAN WALLI S: What's the origin of the

questi on?
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MR. CARLSON:. What's the origin of the

qguestion, Jerry?

MR HOLM This is Jerry Holm from
Framat one.

Thi s was a questi on asked of us by t he NRC
staff. And at this point, we still have not reached
agreement with themon this point. That's why it was
forwarded to us by --

DR. RANSOM What? On the applicability
of this correlation for use in the film boiling
revi ew?

MR, HOLM Ri ght. W are still
di sagreeing that it's adry-wall contact verses a wet -
wal | contact.

CHAl RMVAN WALLIS: But it still gives you
t he heat transfer coefficient whatever it is. Isn't
t hat --

MR HOLM W woul d take a bottomline of
"A" -- you know, we used it in our assessnents soit's
val i dated that way. And then staff asked us to go off
and do a sensitivity study. It turns out that it is
actually not very inportant. If you set the
coefficient to zero, it only affects the PCTs by a few
degr ees.

So, | think at this point we're agreeing
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to disagree on because it's |ow inpact.

CHAI RVAN WALLIS: So you're saying if you
get steam cooling instead of precursory cooling by
filmboiling it doesn't make any difference?

MR. CARLSON: Yes, not nuch difference.
Inthe lowflowcases, thereis avery small change in
PCTs, less than three degrees.

In the high-flow cases, there was a bit
nore. Forslund- Rohsenow is nore inportant for, once
you turn it over to the PCT, it acts as the precursor
for quenching. So w thout Forslund- Rohsenow, you
change it to either never quench in the upper regions
of the experinent or quench at such a late tine.

MR. LANDRY: Dr. Vallis?

CHAl RVAN WALLI S:  Yes.

MR. LANDRY: Ral ph Landry fromthe staff.

The reason we disagree wth the
correlation is not concerning PCT and the actual
quench. The point at which we disagree with use of
the correlation is when you're at a wall tenperature
above T ..

Readi ng For sl und and Rohsenow s paper, it
very clearly states that the concern here is wth
di spersed flow film boiling region where heat is

transferred fromthe wall to a possibly super heated
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vapor, and from this vapor to liquid droplets.
Superi nmposed on thi s two-step process i s an addi ti onal
anmount of heat that transferred fromthe wall -- to
the wall, directly to the liquid droplets.

And the fact that Forslund-Rohsenow
experinments were run at extrenely high mass fluxes
conmpared to the mass flux that will occur in slow
refl ood process, the mass fluxes are in order of 10to
100 tinmes the mass flux one would see in the |ow
reflood rate cal cul ati on.

We have | ooked at a nunber of papers. W
provi ded to Framatone a |i st of 35 papers, and | have
18 of themw th nme right now, which all disagree with
use of this correlation that, tenperatures above T,,.
We sinply don't agree with themthat it is valid when
the wall tenperature is above T,

W have discussed this matter wth
Professor Giffith, who is cited in the paper as one
of the reviewers. W talked with Pete | ast week and
Pete very strongly disagrees with use of this
correlation in rod bundl es at these high mass fl uxes,
and stated that this correlation is a nethod of
desuper heati ng vapor that should not ever be used in
contact with a wall.

Wen we asked Framatome to do the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

692

cal cul ations, we specified that the calcul ations
whi ch Ken has al luded to, were to set a nultiplier on

For sl und- Rohsenow to zero when T, was greater than

wal |

T We are not disputing the correlation when T

mn* wal |

is between T,

mn

and the quench. It is whenthe T, is

above T, that we have the disagreement with use of

this correlation.

When that is done, it affects the -- and
| was going to talk about this this afternoon too.
The effect istoraise the tenperature on the order of
5 to 18 degrees Fahrenheit over the tenperature that
occurs if you all ow For sl und- Rohsenow to be i ncl uded
in the heat transfer nodel. It extends the quench
time, but it has no effect whatsoever on PCT.

So on that basis, the staff's positionis
we do not agree with Framatone on t he use of Frosl und-
Rohsenow above T, However, the effect is so snall
that we have agreed to di sagree.

CHAl RVAN WALLIS: Well, I'mglad you're
doi ng such a thorough job of review I'ma little
puzzl ed about your statenent of T.,, that you don't
use it above T, , because the figure we just saw showed
all the data points way above T,,. And, | thought the
whole idea of the correlation was to provide a

correl ati on when you were above T, rather than bel ow

n
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MR. LANDRY: Qur reading of a nunber of
the other papers dealing with dispersed flow film
boiling indicates that the  Forsl und- Rohsenow
correlation should not be used above T,, and you
should rely on other heat transfer nechani sns.

CHAl RVAN WALLI'S:  But you saw the figure
t hough just now, and all the data are way above T,
So, I'mpuzzled. But | haven't seen all these papers.

MR. LANDRY: But those figures were taken
at very low tenperatures. This was done with liquid
nitrogeninasmnmall tube. Andit is now being applied
to water at very high tenperature in a bundle.

We do not feel that this can be directly
taken from the experinental conditions to the
condi tions that occur --

CHAl RVAN WALLI'S:  Well, you can work it
out with Framatone. We're not being asked to give an
opinion on this particular issue.

MR. LANDRY: That's why the staff's view
is that we have sinply agreed to disagree that this
does not affect PCT. It only affects the tinme to
guench and has a mniml effect on the tenperature
beyond - -

CHAl RMVAN WALLI'S: It doesn't affect it for
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this particular application. You m ght for other
applications have to examne it nore carefully.

MR. LANDRY: That's right. And that's why
we have identified in the SER our disagreenent over
this correl ation.

CHAl RVAN WALLI S:  Ckay.

DR. BANERIJEE: Ral ph, there was an
ext ensi ve review of this by Yadi garogl u and Andr eani .

MR. LANDRY: That's one of the papers |
have right here.

DR. BANERJEE: What was their viewof it?

MR LANDRY: They did not --

DR. BANERJEE: Did they come up with any
sort of suggestion?

MR. LANDRY: 1'd have to go back and read
t he exact statement, but they did not agree with use
of this correlation about T,

DR. RANSOM On this figure, the dashed
curves are never explained, are they?

MR. CARLSON: Onh, the dashed curves.

CHAl RVAN  WALLI S: Maybe that's a
prediction of sone sort?

MR CARLSON: | think that's the
prediction, but I would have to | ook at the paper to--

DR. RANSOM Prediction by Forslund?
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MR. CARLSON: By his computations, yes.

DR. RANSOM For the nitrogen case or for
wat er ?

MR. CARLSON: The nitrogen case.

CHAl RVAN WALLI S: This is nitrogen. Well,
maybe anyone who is interested can get these papers
from Ral ph and | ook at them

| think we have to nobve on with this
particular part of the meeting. W'Il finish this
part and nove on to the main schedul e.

Can we go back to the main plan?

MR. BCEHNERT: Okay. Now, | understand we
go into closed session, is that correct? So, anyone
who doesn't have an agreement with Framatone to be
here shoul d | eave.

And transcriber, we'll go into closed
sessi on.

(Wher eupon, at 8:59 a. m, proceedi ngs went

into Cl osed Session.)
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CHAl RVAN WALLI'S: Ckay. Let's go back

into open session. W're now going to hear fromthe
staff. Ralph Landry of NRRwill start off.

MR. BCEHNERT: Ch, by the way. Just for
everybody's information, we are in open session now.

CHAI RVAN WALLI S: Are we going to be
cl osed any --

MR. LANDRY: Thank you, Dr. Wallis. | am
Ral ph Landry, from NRR

THE REPORTER:  Excuse ne. Do you have
your m ke on?

MR, LANDRY: Yes.

THE REPORTER: There's two switches on
t here.

MR. BOEHNERT: There's two sw tches on
t here, Ral ph. Make sure both are in the on position.
Try it now

MR. LANDRY: Is that better?

DR. BANERJEE: Move thethingalittle bit
to the right or mddle.

MR. BOEHNERT: Ch, wait a mnute. M ne
are straight. You don't have it |ined up straight.
There we go.

MR. LANDRY: This okay?

MR. BOEHNERT: That's good.
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MR. LANDRY: You're sure, Paul?

MR. BOEHNERT: |'msure. That's really
good.

CHAl RVAN WALLI S: But you passed the first
two tests. Now, we'll get on with the serious part.

MR. LANDRY: Well, that's definitely --
t hat was sure t he whol e content of what | was going to
do. Now, the next speaker will be --

(Laught er)

MR. LANDRY: |'m Ral ph Landry. |'mfrom
NRR and today |I' mgoing to be presenting a sunmary of
the staff's Saf ety Eval uati on Report on t he Franat onme
ANP S- RELAPS5 Real i stic Large Break LOCA Met hodol ogy.

Today, | want to go through just a brief
revi ew of some of the milestones we reviewed. There
are sone nenbers here and consul tants who were not
involved in the early stages. So I'd like to just
hi ghli ght sonme of the m | estones, not spend a | ot of
time on that.

l'"'mgoing to talk a little bit about the
SER structure in particular, then give an overvi ew of
some of the thermal-hydraulic review W'I|l have a
revi ew of the uncertainty anal ysi s and a di scussi on of
sone of the staff parametric studies that were

perfornmed and our conclusions to date.
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The staff that have been involved inthis
revi ew include nyself, Sarah Col po, who has done a
great part in looking at paranmetric studies and
| ooki ng at some of the internal coding, and revi ewed
some of the material internal to the code.

Tony Attard assisted with review of nuch
of the transfer nodeling that's in the code. W had
Yuri Orechwa review ng the uncertainty analysis and
statistical approach, and Len Wrd, from |SL,
| ncorporated, assisted us with general overview of
t hermal - hydraulics in the code.

A Dbrief overview of sonme of the
m | estones. W received the docunentation and the
code i n August of 2001. Just over a year ago we began
this review. W' ve provided acceptance letter on the
code to Framatone in October of 2001.

The acceptance letter is nerely a
statenent that, yes, thereis sufficient material here
to permt us to perform a review It is not
acceptance of the code or acceptance that anything
there is correct.

It's sinply a statenment that there is
sufficient material to proceed with the review
Framat ome made presentations to the staff in October

and to the ACRS Thernmal -Hydraulic Subconmittee in
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January of 2002.

W issued the full set of RAIs to
Framatonme in July of 2002. Framatome prepared their
responses i n August. We were neeting onthe draft SER
yesterday and today with the subconmttee, and our
intention was to goto the full conmttee i n Decenber
of 2002, and to issue the final SER in Decenber.

Now, this is assum ng that we resol ve sone
of the issues we talked about this norning. The
structure of this Safety Evaluation Report, in
performng a review of a code of this nature you have
to keep in mnd that the reviewwe do is not of every
single detail in the code, and every single detail in
nmet hodol ogy.

We sinply do not have the staff, the tine,
the capability to perform a review of that nature.
VWhat we do is performa review of select portions of
nor e of snapshot views of parts of the docunentation,
parts of the code, parts of the nodeling, parts of the
uncertainty anal ysis, assessnent and so on.

We are not inthe positiontoreviewevery
single detail. If we were doing that, that would be
perform ng the quality assurance function, which the
applicant nust performon their own. So we have to

keep in mi nd t hat when we performthis revi ewand what
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we report in the SER is a snapshot of parts of the
code and parts of the docunentation and the
nmet hodol ogy that's foll owed.

The SER follows the format that s
described by CSAU. This norning Larry O Dell from
Framat ome went t hrough step by step t he CSAU process.
This is the material contained in NEWREG 5249. It
defines a 14-step process by which a nethodology is
presented and determ ned to satisfy the requirenments
of 50.46, and determ ne what the uncertainty is in
t hat met hodol ogy.

The SER provides an overvi ew of the PIRT
structure. W give an overview of the thermal-
hydraul i c phenomena nodeling that we've reviewed.
Agai n, this does not cover everything we review. This
is only giving an overview of select parts of our
revi ew.

I f we provided detail of everything we
revi ewed our SER woul d be several hundred pages | ong.
So we're trying to be reasonabl e. And we give an
overvi ew of sel ected assessnents. W gi ve an overvi ew
of some of the codi ng exam nati on whi ch was perforned
and sone of the paranetric studies which we perform
and we give an overview of the uncertainty

det erm nati on net hodol ogy and t he concl usi ons by the
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staff.

You've heard a great deal today already
about the PIRT. So | don't want to go through too
much detail on what the PIRT contains. A Phenonena
I dentification and Ranking Table was devel oped and
i ncluded in the nethodol ogy report.

The om ssi ons of NEWREG CR- 5249 have been
included in the PIRT. Those things that were omtted
in the standard PI RT devel oped for the new reg have
been fulfilled and i ncluded i n the PIRT devel oped and
suppl i ed by Framatone.

Specifically, the PIRT does address the
hot bundl e containing the hot rod, as we discussed
this norning. The plant cal cul ations are done at a
realistic peak |linear heat generation rate.

The standard PIRT was done at a |inear
heat generations rate down at around five kilowatts
per foot, five to seven to nine, sonewhere in that
range, and we expect plants to be nore in the range of
the teens, 12, 14, 15 kilowatts per foot.

Cal cul ati ons have been perforned at the
realistic and at | owcontai nnent back pressures. This
i s an i ssue whi ch was di scussed sonmewhat this norning
and which we do discuss in the SER, and that is the

downconer boiling question that can occur, especially
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at | ow contai nment back pressures.

The PIRT that is presented represents
phenonena according to the transi ent phases, bl owdown
phase, refill, reflood, post-CHFE transfer phase,
reflood heat transfer and rewet. As you al so heard
this norning, a frozen code version has been provi ded
and has been specified.

This was a concern that was raised a few
years ago in our code review that we were performng
when we di scovered that a code that we were revi ew ng
was not frozen.

In fact, the code was undergoi ng ngjor
revisions, a major revision in very fundanental
aspects, which made it very difficult because we
realized at that point that we were revi ewi ng a novi ng
target, and it's very hard to review a noving target.

So we' ve been very, very adamant with sone
of the vendors that has cone in since that point that
we will not even begin a review until they assure us
that the code we are reviewing is a frozen code
version. And Framatone identified and indicated this
norning the version of the code which has been
supplied for this revi ew

Qur SER very specifically states that we

have reviewed the S-RELAP5 MOD2 and then identifies
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t he version of the code. That is to insure that when
our SER is picked up and applied, people understand
t hat our review approval is for this specific version
of the code and no ot her.

Framat ome ANP has provi ded docunent ati on
on the frozen code version, such that evaluation of
the code' s applicability tothe postul ated | arge break
LOCA transi ent scenari o could be perforned.

| will have some nore coments on the
docunentation. | knowcoments were nade t hi s norni ng
regardi ng docunentati on. Comrents were nmade based on
present ati ons yest er day, and there's some
di ssati sfaction.

We have pointed out also that there are
areas where the docunentation needs to be repaired,
and i ndeed, Framatone has conmitted to nake changes in
docunent ati on based on some of the things that we
di scover ed.

l"d like to turn to sone of the thermal -
hydraulic nodels that we've |ooked at. The heat
transferring nodel i ng was eval uat ed by requesti ng t hat
Framat one i dentify the heat transfer correl ation used
fromtransient initiation to quench at the hotspot.

Specifically, what we are interested in:

t hose of us that have been invol ved in code work for
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a nunber of years have |ooked at sone of the code
resul ts and code nodel i ng t echni ques and real i zed t hat
one thing that we don't recall ever seeing was a code
nodel er take a transi ent, whatever transient it m ght
be, and followit fromthe begi nning of the transient
to the end of the transient, the heat transfer
correlations that are being invoked throughout the
transi ent, what correl ations are bei ng brought in and
are those correl ations being used within their range
of validity.

And to do that we said, identify to us
ti me-w se throughout the transi ent what correl ations
you' re usi ng, what are the sources of the data and t he
range of validity of the correl ati ons and what are t he
paraneters that exist when you're invoking those
correl ati ons throughout the transient so that we can
see that the correl ati ons are bei ng used properly with
correl ations that are being used within an accepted
range of validity.

In doing this, Framatone, as one of the
t houghts, provided this diagram which shows for the
hot spot the nmesh point tenperature versus tinme, and
this is looking at a void fraction range over the
tinme.

It's not | ooki ng at specific voidfraction
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at a specific tinme, but what is the average void
fraction over a time interval. So we can see that
t hr oughout the transient, small tinme steps were the --
where we see nmj or changes in void fracture, what are
the void fractures that are occurring at the hotspot.
Now, correlated against this in the
docunentation is a table listing time step, tine
bl ock, void fraction, heat transfer correlation, the
data range of validity for that correlation and the
dat a paraneters, the phenonmenal paraneters that exi st
in--duringthosetine blocks for theentiretransit.
We were able to go through this and then
| ook at the material and say, gee, there are a couple
of these correlations that are outside -- or we think
are outside the range of validity.
We began a series of discussions wth
Framat omre and they were able to cone back and show us
that through further assessnents that they had
extended the range of wvalidity of some of the
correlations through assessnent cases that were run.
So we sai d, okay, those correl ati ons, even
t hough they m ght appear to be outside their initial
range of validity, are within a range of validity
because they' ve been assessed agai nst ot her data.

DR. KRESS: Now, is this for a given break
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size?

MR. LANDRY: This is -- yes. This was --
| didn't wite down which break size this was. This
was the break that resulted in the peak cladding
tenperature. This is that --

DR. KRESS: That was the one t hat ended up
with the heat point.

MR, LANDRY: Correct.

DR. KRESS: So as you nove across in tine
-- oh. As you nobve across in tine you' re | ooking at
different |locations in the core? Those are not all
one | ocation?

MR. LANDRY: No. These are at that one
mesh point. This is at the --

CHAI RVAN WALLI S: It's all at the peak
clad tenperature --

MR. LANDRY: This is at the nmesh point at
whi ch the peak cl ad tenperature occurs.

DR, KRESS: It finally occurred.

MR. LANDRY: So what you're | ooking at is
the tenperature trace --

DR KRESS: O that particul ar node.

MR, LANDRY: -- at that point through

DR. KRESS: kay.
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MR. LANDRY: W tried to figure out what

is the valid way to determ ne what correl ations are
bei ng used, and felt that if you take the point at
whi ch peak cl ad tenperature or the node at whi ch peak
clad tenperature occurs fromthe start to the end of
the transient, what correlations are comng in, but
t hen we added onto this.

There are other plots and sothisis only
one. They then showed us plots for that rod, the hot
rod, up and down the rod what are the correl ations
that are occurring at the time of peak cladding
tenperature, so that you can see -- this is the PCT
tinme.

This is the -- this gives us the void
fraction. W can go back and check the void fraction
and see what correlations are being used there. But
we can al so | ook up and down the rod because you know
t hat there i s quenching occurring at sone point inthe
rod at that particular time, and what correl ati ons are
bei ng used up and down the rod, al so, so that you have
correlations versus tinme, or there's a hotspot and
correl ation versus di stance up and down the rod at the
time of peak, also.

We were trying to get a handle on, in a

al nost gl obal sense, what is going on in the code at
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t he hi ghest tenperature nmesh point. |s what is going
on reasonable? Are the correlations that are being
used, being used correctly?

DR. BANERJEE: Are those different
hat chi ngs, just different phases or what is the --

MR. LANDRY: The different hatchings are
i ndi cated over here in the |egend.

DR. BANERJEE: Ri ght.

MR. LANDRY: They indicate the different
void fraction ranges.

CHAI RVAN WALLI S:  Ckay.

DR. BANERJEE: The first one goes from
zero to one, right? O does it?

MR. LANDRY: That's just in this very

narrow tine.

DR. BANERJEE: Ri ght.

MR. LANDRY: In this very narrowtine --
DR. BANERJEE: They've what?

MR. LANDRY: This is the bl owdown peri od.
DR. BANERJEE: Ri ght.

MR.  LANDRY: You're blowing -- you're

deconpressing the system so you' re going from wat er
solid to total steam After that point, though, the
ranges on the void fraction becone very narrow.

DR. BANERJEE: But what is distingui shing
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each hatched area?

CHAI RMVAN WALLI S: They're going up or
down.

DR. BANERJEE: They overl ap.

CHAI RVAN WALLI'S: The trend i s up or down,
it seens to ne; are they clinbing the nountain or
goi ng down the nountain. They' re on the top.

DR BANERJEE: | see.

MR. LANDRY: But really, it's showi ng you
the way the void fraction is going up and down at the
hot spot t hroughout the transient.

CHAl RMVAN WALLIS: But it's hardly varied
at all. It's between .98 and 1 or sonet hi ng, nost all
the tine.

MR. LANDRY: Wiichis a --

CHAl RVAN WALLI'S:  Very high -- very high
void fraction

MR,  LANDRY: Wich is a very good
conclusion that you can see that you have at the
hot spot an al nost totally voi ded systemfor the entire
period of the transient until you quench the rod. At
this point the void fraction starts dropping very
fast, because you' re quenchi ng.

Quench front i s approachi ng. Once you hit

qguench you drop very rapidly.
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CHAl RMAN WALLI S: Now, is this all the

same equation that describes this heat transfer?

MR. LANDRY: No. These are -- each of
these -- there's a different correlation in each of
t hese --

CHAI RMVAN WALLI S: I n each of these regions
adifferent correlation? But the voidfraction's nuch
the sanme in nost of the regions.

MR. LANDRY: The void fractions vary a
little bit and different correlations are being
brought in. W raised a nunber of questions on the
correl ations, and as we got into the discussion this
norni ng, discussion of Forslund-Rohsenow, because
there are different heat transfer nodes occurring in
each one of these void sections.

MR- CARUSO This is Ralph Caruso. |'m
just going to help Ralph Landry out a little bit.
He's got void fraction plotted up there, but there's
a lot of other things that are going on. Flowrates,
mass flow rates up through the channels are also
changing quite a bit, and these al so affect the heat
transfer readi ngs and the correl ati ons that are used.

So al though he's just got void fraction
here plotted, realize there's a lot of other stuff

that's changing at the sane tinmne.
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DR. BANERJEE: So is there a typica

correl ation which is being exercised in each of these
regions, or is it all Forslund-Rohsenow, all this?
MR. LANDRY: No. There are --

DR. BANERJEE: So it's different --

MR. LANDRY: -- there are a fair nunber of
t hem

MR CARUSO If you look -- let's see

MR. LANDRY: | did not put a listing of
all of the correlations up here because that
material's proprietary. W wanted to keep the

di scussi on here open.

DR. BANERJEE: (kay.

MR. CARUSO I'm | ooking at one of the
RAIs and |I've got one, two, three, four, five -- |
t hi nk about five different correlations comng in and
out .

DR. BANERJEE: kay. We can find out
details later.

MR,  LANDRY: You can look in the RA
answers.

DR. BANERJEE: Ri ght.

MR. LANDRY: This is fromRAI No. 2. |If
you read the response to RAI No. 2 and then Action

Item 1l or Action Item2, you get even nore detail of
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what is occurring.

CHAl RVAN WALLI'S:  So your docunentation
has spelling errors init.

MR. LANDRY: ©Oh, okay. | swtched over
and i nstead of using Wrd Perfect to prepare these |
was using one of Bill Gates' products.

(Laught er)

MR.  LANDRY: Whi ch does not do spell-
checki ng. Power Poi nt does --

DR. BANERJEE: Onh, Power Poi nt doesn't.

MR. LANDRY: Power Poi nt does not do spell -
checking for you as you nove along. So I'll say a
comment that was simlar to one said this norning by
t he applicant when they were asked about a bunch of
dark lines in a figure.

| think if you look at the m s-spelled
wor ds t hr oughout t he docunent, it spells out, "W | ove
Bill Gates."” The dom nant phase in | arge break LOCA
is reflood, and in particular disperse flow film
boiling heat transfer.

And we're going to talk nore about the
reflood inalittle bit when Sarah Col po cones up in
sone of the studies that she has done. The applicant
switched, as you heard this norning, fromusing the

nmore compn Dittus-Boelter correlation to the
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Sl ei cher- Rouse correl ation.

W spent a time looking at that
correlation. W asked for a copy of the paper and we
had questions on the uncertainty analysis for that
correl ati on, because everybody knows Dittus-Boelter.
It's been around for years.

The di spersed fl owregi me uses Broni ey and
For sl und- Rohsenow, but interpol ates between the two
over a particul ar range.

CHAI RVAN WALLIS: Brom ey i s one of those
anomal ous correlations that has gravity in it,
al though this is forced convection?

MR LANDRY: Yes.

MR. SCHROCK: Brom ey was real |y anal ysi s.

It wasn't correlation, but it was for a different

probl em

MR, LANDRY: Yes.

CHAl RVAN WALLI S:  Yes.

MR. SCHROCK: Fil mboiling on a horizontal
cyl i nder.

MR. LANDRY: | think Professor Schrock is
trying to get me on my soapbox right now.

MR. BOEHNERT: But you're not taking the
bait, right?

(Laught er)
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MR.  LANDRY: Well, the dispute -- the

di scussion we had this norning on an application of
For sl und- Rohsenow brings up a concern that the staff
has, and that's a concern with using the right
correlation at the right tine and for the right
reasons.

We went t hrough a |l ong di scussiononthis,
this norning. One of the problens that we see with
For sl und- Rohsenow, one, it's a correl ati on nodel that
was devel oped for liquid nitrogen in a tube at a very
high mass flux and a | ow void fraction.

You see a correlation that is now being
applied for water in a channel between rods at |ow
mass flux at very high surface tenperatures. The
difficulty 1 have is you're taking a correlation
devel oped for one fluid and applying it to another at
a significantly di fferent surface t ensi on,
significantly different viscosity, significantly
different | atent heat vaporization and you're saying
t hat these bubbles -- or excuse ne -- these droplets
that may be a different size are able to penetrate a
t hermal boundary | ayer at a much | ower velocity and
much | ess turbul ence.

This just doesn't make sense. One of the

difficulties that we see in the heat transfer nodels
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isalot -- and everybody uses these. It's not uni que
to Framat ome. We're seeing heat transfer nodel s that
are used, that are devel oped for boilingin aradiator
of an aut onobil e.

We see nodel s using correl ations that are
devel oped for Freon, liquid nitrogen, inside various
sized tubes and even capillary tubes, all of these
t hi ngs being applied to flow in a rod bundle.

One of the inportant prograns, at | east in
my view, is to | ook at the work that you heard about
Tuesday afternoon that Dr. Hochreiter is doi ng at Penn
State. He is doing work on reflood heat transfer in
a nore or |l ess prototypical rod bundl e configuration
using water at typical flow rates and typical wall
super heats.

So that information is going to be rnuch
nore prototypical of the kind of phenonena you woul d
see occurring in a rod bundle under reflood
condi tions.

DR. BANERJ EE: Wiy  wasn't FLECHT
sufficient? | nmean, they have a lot of data and
stuff.

MR. LANDRY: They have a | ot of data, but
it wasn't really a heat transfer problem There are

some other problens wth FLECHT. There was a
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tremendous | eakage. When we were doi ng the revi ew of
AP600 we raised a nunber of questions about use of
FLECHT and FLECHT SEASET for | evel s -- two-phase | evel
swel |, because it was so hard to characterize | eakage.

And the same with the G 2 test and sone of
the other tests. You can | ook at these tests and get
sone data, but are they really fundamental heat
transfer research data? W spent a great deal of tine
and a great deal of effort studying ECC performance.

But we're still wusing a lot of heat
transfer correlations that go way, way back and were
not devel oped for this particular problem

MR. SCHROCK: Well, there are sone other
correlations in the literature for rod bundles, but
nobody seens to want to use themin codes.

MR. LANDRY: | think there is a certain
inertia, industrial inertiathat these correlations --
everybody' s using these.

MR. SCHROCK: Very large inertia.

MR LANDRY: People are satisfied with
them because we're getting globally reasonable
results. We're able to predict alot of the tests and
alot of the separate effects, integral systemtests,
et cetera, that we use to validate the codes. So why

change?
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MR. SCHROCK: These things preceded the

codes in many instances. ASME has had a series of
nonogr ans, heat transferring rod bundles. | edited
the first one of those in 1969. So none of these
codes existed in 1969, for exanple.

MR. LANDRY: Well, none of these codes
exi sted when Brom ey's work was done, either.

MR. SCHROCK: Well, people don't | ook at
what's in the literature enough, | think is the
probl em

MR. LANDRY: This norning --

MR SCHROCK: If the literature wasn't
NRC- generated, it doesn't get the sanme |evel of
attention.

DR. BANERJEE: But Forslund and Rohsenow
was not NRC- generated, though.

MR SCHROCK: Well, I'm not making any
uni versal conpari sons.

(Laught er)

MR. LANDRY: This norning, one of the
guestions that was rai sed concerned nmaterial that had
been presented by Joe Kelly a few years ago regardi ng
t he Lahey correction. Steve Bajorek of research has
talked with Joe Kelly about that.

Steve, can you enlightenus alittle bit?
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DR. BANERJEE: These were t he experinments

where the interfacial area was mneasured.

MR. BAJOREK: Well, I'Il try to, Ralph
| mean, | only saw your slide this nmorning for the
first time. But | think what you were all udi ng to was
the problemw th the Lahey bubbl e-punpi ng nodel and
t he sub-cool ed boiling correl ations.

The probl emthat' s associatedwiththat is
that when you try to apply that at relatively |ow
pressures, 40, 50 psi or lower, it cannot really split
the heat flux between the sensible heating of the
fluid and the |atent heat very well.

The termthat's in questionis like arho-
L, aliquid density tinmes an enthal py difference, a
delta enthal py over a -- on top of a rho-G H sub- FG
At high pressures it seens to do a reasonabl e j ob and
do a-- and split the heat flux between heating of the
[ iquid and vapor generation relatively well.

However, when you get down at |ow
pressures the rho-L over rho-Gdom nates and until you
get toa-- alnost a saturation, all of your energy is
going into heating up the Iiquid.

And all of a sudden, what your code does
is switch when you get a |low pressures to nearly

saturation, to taking all of the energy, putting it
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intothe liquid phase to all into vapor, and your code
actsinavery oscillatory fashion, all the heat going
to the Iliquid and then suddenly all the vapor
generation, you get very Jlarge voids in your
calculation, and that instability is what Joe is
referring to.

MR.  LANDRY: Does that answer your
guesti on, Sanjoy?

DR. BANERJEE: Yes, it's exactly in line
wth what | --

MR LANDRY: Ckay.

DR. BANERJEE: -- my understanding is,
that it doesn't give you the right split.

MR. LANDRY: This norning you heard from
Framat ome about the decay heat nodel that they're
using. They're using ANS 5.1 1979 nodel and they're
using it in a conservative fashion. W |ooked at the
counter-current flowlimt nodel that is used in the
code and felt that the CCFL nodel was bei ng used fine
in the core, but there's no CCFL nodel in the
downconer.

W had a nunber of questions and spent
quite a bit of tinme speaking with Framatome about the
| ack of a CCFL nodel in the downcomer. Qur concern

was that even though the calculations which they
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showed us, showed that they did not have CCFL nodel --
CCFL vi ol ation very often in the downconer, there were
a couple of instances in one | arge plant cal cul ation
where they did have CCFL violation, but these were
just three short violations of a CCFL.

So we felt that it was i nmportant that the
anal yst be al erted and Framatone has agreed to put in
the code a flag, so that if CCFL is violated in the
downcomner, the analyst will be alerted so that the
anal yst can determne, is this CCFL viol ation of such
a magnitude that it's goingto affect ny result, or is
it just an instantaneous, very brief violationthat's
not going to have an affect on the result and it can
be ignored.

We felt that that is sufficient to sinply
alert the analyst through the violation of CCFL so
that if it is a problem sonething can be done. |If
it's not a problem it can nove along. W did a great
deal of |ooking at boiling in the downconer, as you
heard sone tal k about this norning.

And we' ve t al ked about t he nodal i zationin
t he downconer. We requested that Framatonme go back
and renodalize their downconmer from the three node
nodel which they had initially presented, to a six-

note and to a ni ne-node nodel .
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In those studies in varying the
cont ai nnent back pressure at the sane ti me, we noticed
that there is a less than a 100-degree Fahrenheit
change i n PCT when you vary t he downconer nodal i zati on
back pressure, and the form | oss coefficient.

So we felt that since the nost
conservative cal cul ati on that they had was the t hree-
node nodel, that that was acceptable to us. They go
to the six-node or nine nodes they go -- they get a
| ower PCT. So our concl usion was the three-node nodel
whi ch they were using was conservati ve.

Framatonme did confirm that they do not
include a direct, negative bias and uncertainty
nmet hods simulating ECCS bypass, so that they are
conservative. This was a concern we had during the
revi ew

MR. BOEHNERT: Ral ph, what did you nean,
they' re using ANS 1979 in a conservative nanner?

MR. LANDRY: They way that the -- the way
t hey' ve i ncl uded t he acti ni des, decay heat generati on,
t hey' ve included PlIutonium239, U 238. Al the
components that they put in are giving a conservative
predi ction of decay heat. They're not using they're
statistical decay heat nodel.

MR. SCHROCK: | understood they nmeke the
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assunption that it's all U235 and infinite
irradiation. |Is that not true?

MR, LANDRY: Yes.

MR. SCHROCK: So that's the conservatism
That gives you a higher value than if you have
Pl ut oni um contri buti ng.

MR. BOEHNERT: Now, if they cane in and

said they wanted to use ANS 94, would you find that

all right?

MR. LANDRY: We'd have to re-reviewit.

MR. BOEHNERT: But there's nothing says
they can't.

MR. LANDRY: |If they canme in and made the
argunent, we would reviewit. | can't say wthout

| ooking at it.
MR, BOEHNERT: No. No. |I'mjust saying
-- yes. | understand.

MR. LANDRY: W woul d revi ew what t hey' ve

pr esent ed.

MR. BOCEHNERT: Ckay.

MR. LANDRY: Ckay. The wuncertainty
analysis, I'mgoing to ask Yuri Orechwa to present to

you. After Yuri's presentation we're going to talk
about the assessnment matrix, and in particul ar, what

we want to talk about is the assessnent which we
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perforned in-house.

We | ooked at the assessnent that was
provi ded by the applicant. As | said earlier, because
we have to focus on particular parts of the
presentation to us, we focus nobst heavily on our
revi ew of the assessnent cases, on those that are the
| atest tests that were run, the SETF, CCTF and UPTF,
t he NRC sponsored 2D 3D Program

We t hought that these were the best data
and these are the closest to full scale. So while we
| ooked at the whole assessnent that was done, we
focused nost heavily in our assessnment review on the
2D- 3D assessnent cases.

We di d i ncl ude spot - checki ng of the codi ng
and conparison of that spot-check wth the
docunent ati on, and Sarah wi Il have sonme words on t hat
| at er. W found sone inconsistencies between --
excuse me -- what was coded and what was docunented
and Framatonme has agreed to go back and fix the
docunent ati on, because t her e was docunentati on errors.
W ran --

CHAI RVAN WALLIS: Can | go back to that?
You nean t hat t he code, what was actual |y encoded, was
not correct?

MR. LANDRY: What was encoded was correct.
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CHAl RMVAN WALLI S: It was t he docunent ati on

t hat was wrong?

MR, LANDRY: What was witten in the
docunent ati on was wong. W included in our review
runni ng nunmer ous paranetric studi es usi ng the S- RELAP5S
code. Sarah's going to go through those.

As was di scussed thi s norning with sone of
t he assessnent discussion, Sarah |ooked at three
particul ar paraneters, three sub-routines, which were
mediumto low priority and one that was a very high
priority, according to the PIRT, and found results
that are consistent with what we woul d expect froma
hi gh priority phenonmenon.

CHAI RVAN WALLI'S: So you were able to get
their code and input text and everything and run it?

MR. LANDRY: That's right.

CHAI RMAN WALLI S: You had the right
platformto run it on?

MR.  LANDRY: That's right. W were
running it on an HP. So | was able to go into the
source code, put nultipliers in the source code, then
reconpile the code -- it was in the sanme conpiler --
and rerun cases. And Sarah's going to present sone of
t hose di scussi ons.

This norning there was alot of tinme spent
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t al ki ng about assessnent, what i s adequat e assessnent .
Unfortunately, what is not done in this country when
an assessnent is performed is to go to sonme of the
international information that's avail abl e.

Peopleinthis country tendto use certain
tests that everybody uses to assess a code. This is
particularly troubling because it may be out of a
parental view of the assessnent.

But years agoin Paris whilel was working
for the Nucl ear Energy Agency, Kl aus Wlfert and |
started a programto determ ne at that tine what was
cal |l ed, how good is good enough, attenpted to define
what i s the proper assessnment to performon a conputer
code.

That work, after | | eft, was conti nued and
conmpl eted under Ral ph Caruso while he was in Paris.
That wor k devel oped massive tabl es of phenonena t hat
could occur, not only in LOCA but in a nunber of
different transients for PWRs and BWRs, phases that
woul d occur during transi ence and LOCAs, t he phenonena
t hat woul d occur, the data fromall the international
proj ects that coul d be found, howgood are those dat a,
which data directly indicate the phenonena that are
bei ng studi ed and what is the quality of the data.

Thisis anmassive effort that i s avail abl e
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to code nodelers. And | don't know of any that are
using it, at least in the United States. It could
easily help out in the discussions |like we had this
nor ni ng of how do you know you' ve assessed the code
enough.

How do you know you' ve assessed properly?
By | ooking at that information that's avail able and
sayi ng, gee, maybe this test that 1'musing is not the
best test; there is a test in country XYZ that m ght
be better.

Now, of course, the difficulty is when
you're dealingintheinternational community, getting
the data. The data are not al ways easily avail abl e.
One of the conplaints -- and you heard part of the
conmpl aint this norning -- one of the conplaints that
has been voiced by the code nodel ers throughout the
world has been the quality of data that are now
avai |l abl e.

Last May i n France when t he best estinmate
code nodelers nmet to discuss the state of best
estimate code assessnment, virtually every country
conpl ai ned about the sane thing. W have all these
identified tests and data, but the data are becomn ng
very degraded and very poor.

Accessibility of the good quality --
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qualified datato use for assessment i s goi ng downhi | |
fast. Any effort, as Framatone has tal ked about, of
getting data, putting the data on CDs, getting vari ous
sets of data fromvarious sources, so that if we have
a data set for LOFT test L22, part of it is corrupted,
well, if we can get a data tape fromsonebody el se of
the sane test, nmaybe that data set is corrupted
sonewhere el se and we can extract the good data from
all these different tests and put toget her a good data
set for as many tests as we can before the tapes are
all lost. So anyway, that's ny soapbox.

Next, though, 1'd like to turn to a
di scussion of the uncertainty analysis and turn the
floor over to Yuri O echwa.

CHAI RVAN WALLI'S:  Thank you very much
You'll be back with your conclusions at the end.

MR. LANDRY: O course.

(Pause)

MR ORECHWA: Is that going to work?

MR, LANDRY: Sure.

MR,  ORECHWA: Ckay. Can you hear ne,
| ady? kay. What |'m going to discuss is the
construction of S-RELAPS, realistic |arge break LOCA,
best estinmate anal ysis nethodol ogy. In the words of

Bette Davis, fasten your seatbelts, we're in for a
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bunpy, bunpy ri de.

Al right. To start, let me rem nd you
what we were supposed to review In the words of
Framatonme, the basis of the analysis is the entire
nmet hodol ogy, not just the code. | think for the | ast
day or so you' ve been beating to death the code.

Let's talk a little bit nore about the
nmet hodol ogy. Framat one says the nethodology is
statistics-based. GCkay. Gven they're statistics-
based, they are going to use a non-parametric
statistical approach.

| want to touch on all these three points.
The framework for this discussion is the follow ng.
We can drawthe follow ng picture so you get alittle
bit nore of an understandi ng how t hi s hangs toget her.
The net hodol ogy contains the code and dat a.

How are you going to use the code and
data? You can use it in two ways. You can go the
determ nistic way and use Appendi x K type anal ysis.
You can go and use best estinmate, do a statistica
approach with regard to the -- with respect to the
dat a.

Havi ng chosen statistical, you have two
choi ces of howto do your statistics, non-parametric

and paranetric. Wthin that, you still have two
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choi ces. You can take cl assical and Bayesian. |f you
want to bring in all your engineering judgnent, you
have the Bayesi an opti on.

| f you take your cl assical option, shut up
about engineering judgnment. |It's as sinple as that.
kay.

DR. RANSOM Aren't you tal king about
di fferent codes, though?

MR ORECHWA:  No.

DR. RANSOM When you tal k about Appendi x
K versus best estimate.

MR. ORECHWA: What |'mtal king about, I
don't care if it's RELAPS track or anything. Forget
the code. Code is goingto be atool. | want to talk
in a generic way. The code is going to produce
nunmbers. We're going to eval uate those nunbers with
respect to data.

And | will go through that a little bit
later. | hope to make it a bit nore inter-ocular.
Al right. So here is where Framatonme i s going to be
and they wi || take the cl assi cal approach, because t he
ot her hasn't been really devel oped yet.

Ckay. The next view graph is for you,
Graham so listen up. This was prepared for you.

CHAI RMAN WALLI S: Am | allowed to ask
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guestions, then?

MR ORECHWA:  Yes.

DR. BANERJEE: Only if they're
intelligent.

CHAI RVAN WALLIS:  Ah, the rules of man.

(Laught er)

MR, ORECHWA: kay. Let's talk for a
mnute -- let's start at the end and just tal k about
the two difference between the paranetric and non-
parametric approach. What we're tal king about is a
tolerance limt.

Tolerance |imt is a nunber, 5, .7,
whatever. It has three paraneters, beta, the fraction
of the popul ation of interest, or youcaninterpret it
as a probability, ganma, the confidence | evel that you
have in that probability or fraction of the
popul ati on, and n, the nunber of observations in the
sanpl e; those three things.

What do you do in a non-paranetric
appr oach? You start wth an assunption. Non-
paranetric approach and everything starts with an
assunption. You're going to hear this over and over
agai n.

It says the population is continuous,

redi stributed, nothing else. It's a continuous
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function. No --
CHAl RVAN WALLI'S: Does it have to be?
MR. ORECHWA: Yes, it has to. Because
you' re goi ng to use order statistics, you cannot order
two val ues whi ch have the same value. So no throw ng
dice. This is an inportant assunption. If it isn't
true, you can't do this.

CHAI RVAN WALLI'S:  You nean, you can't do

MR. ORECHWA: No one can. You don't --
you can't define an order statistic.

CHAl RVAN WALLIS:  Well, it seemed to ne
that if you' re asking for a --

MR ORECHWA: Don't seem You can't
define an order statistic.

CHAI RVAN WALLI'S: -- you're asking for a
95'" percentile.

MR ORECHWA: Wit for the percent.

CHAI RVAN WALLI'S: Then all you need is the
95'" percentile exists, and it doesn't nmean to say
that the rest of the distribution has to be conti nual .

MR. ORECHWA: You start -- you have to go
t hrough the proof. You start with the assunption of
a continuous function, okay?

CHAI RMVAN WALLI S: Ckay. Vell, let us
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agree to start with an assunption.

MR,  ORECHWA: Statistical theory then
tells you that there is a functional relationship
bet ween t hese t hree nunbers. So you have not taken a
sanmpl e yet. They don't know what the data is,
not hi ng, but given the fraction of the popul ati on and
t he confidence I evel, | can conpute the end as to how

many sanples | shoul d take.

So | haven't done anything yet. |'mstill
sitting at home. | haven't gone anywhere. Ckay.
Once | have n, then | go take ny sanple. | order ny

values and | get ny winner. So you're starting with
a choice of what your beta and gamma, what your
probability and what your confidence is.

In the parametric method, what do you do?
The assunption in the paranetric nethod is that the
popul ation distributionis known. | put quotes on it
because we never knowthe distribution. W have -- we
know sonet hi ng roughly.

To know the distribution, statistical
t heory says you go out and you get sonme data. How
many data points do | take? That | choose, a priori.
It's a hypothesis. So say | need five or 50. | don't
derive that.

| go out and get data. Based on that
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data, | estimate a di stribution, say normal, a vector
of means and variance, co-variance matrixes. There
are no co-variances here. | don't know what the
distribution is.

They're only here and they canme fromthe
data. So in the parametric nethod you're starting
with the data.

DR. BANERJEE: So you can derive fromt hat
the distribution if you know --

MR. ORECHWA: You derive thedistribution.
You t ake the sanpl e. You derive the paranmeters of the
distribution. That's why it's paranetric. Once you
have the paraneters, based on this distribution you
say, for a 95 confidence what is going to be beta.
You conpute. G ven that, you say, | want this
confi dence |evel.

CHAI RVAN WALLI S: So in the paranetric
net hod you need nore informati on because you have to
estimate --

MR ORECHWA: Up front.

CHAI RVAN WALLI' S: -- you have to estinmate
t he distribution.

MR ORECHWA:  Yes.

CHAI RMAN WALLIS: So if you did both of

themw th the sane probl emyou' d expect your answers
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to be conpatible and reasonably descriptive --

MR ORECHWA:  No.

CHAI RVAN WALLI S: -- of the sane problem

MR,  ORECHWA: No. You have -- you're
starting with --

CHAI RVAN WALLIS: | don't expect to get a
di fferent answer.

VR,  ORECHWA: -- far less informtion.
You were starting wth nothing.

CHAI RVAN WALLI S:  Yes. But if you want --
yes. But then you | ook at data afterwards. You can
al ways | ook at data when, you know, you have the data
afterwards.

MR. ORECHWA: Oh, | see what you nean
The data should cone cl ose, yes.

CHAl RMVAN WALLIS: Wat does it tell you
about, and it should be consistent.

MR ORECHWA: The thing wll be
consi stent .

CHAI RMAN WALLI S: Ri ght.

MR,  ORECHWA: But you have far |ess
i nformati on when i n a non-paranetric nmethod. See, the
trick isthis -- it'sinthe end. Here you are, it's
predeterm ned what end you're going to choose for

this. Here, you need to choose it and then go out and
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conput e.

DR. BANERJEE: Usually, you have to have
enough data to get the hi gher order nonents to get the
distribution Iike --

MR ORECHWA: For this.

DR. BANERJEE: Usually, the skewness and
t he peakedness i s needed, as well, to get the proper
di stribution for the paranetric approach. So you need
quite a bit of data.

MR ORECHWA: Yes. Once you have your
data you can do whatever you want.

DR. BANERJEE: Yes. But you need a | ot of
data to get a good estimate.

MR. ORECHWA: Well, | don't know. That
depends how good your datais. The point is, it's not
the quality of the data; it's you have to go get data
first. And you have to decide how nuch data with
al nost no i nformati on except maybe sonme thought in a
dream or sonet hi ng.

Here, you choose what you want and it
tells you how many data you need. GCkay. So that's
the story. Al right. Thank you very much. All
right. Let's change --

CHAI RMAN WALLI S:  Wiich of those ways is

t he strai ght and narrow and which is the prinrose path
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of dalliance?

(Laught er)

CHAI RMAN  WALLI S: Ei t her way IS
acceptable, right?

MR ORECHWA: O course.

CHAl RVAN WALLI S: Ckay. Good. There's no
j udgnent .

MR. ORECHWA: No, there is no judgnent in
this.

CHAI RMAN WALLI S: Ckay. Cood.

MR. ORECHWA: But it's just, you have to
realize what information is being carried through and
how you're arriving at it. OCkay. And in different
cases it mght be -- you know-- in sone cases you nay
not be able to even do one of the non-conservative --
it's just that type of thing.

But there is no panaceain either of them
That's the issue here. kay. Let ne now try
somet hi ng out on you guys. All right. W're goingto
attack the nethodology itself. Again, |I'mnot going
to solve any codes.

The code i s basically not the i ssue here.
What | want to do is give a formal solution to the
problem \What is the problen? The objective is to

estimate the performance figure of nerit, peak
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cl addi ng tenperature, oxidation, whatever, at sone
t her mal - hydraul i ¢ conditions.

| nmean, that's what RELAP does. That's
what basically it solves. The tool is RELAP or sone
ot her codes. What | want to focus on is what are the
ingredients in the nethodol ogy. W have neasured
results of a test.

We have the conputed results of the test.
We have neasured results of a LOCA. W don't have
this. If we had this, we wouldn't be here. This is
what we want. But we have conputed the results, and
we coul d conpute anyt hing.

So you can just go out and conpute. How
do we get this? Let nejust -- the notation |I'mgoing
to use. On this side we have whet her the paraneter is
measured or cal cul at ed. These are the thermal-
hydraul i ¢ conditions.

Are they tests or are they LOCA? By LOCA,
| mean we have a manifold which is all LOCA and in

bet ween there are test specs spattered around. Ckay.

Now, in order to solve this, I'mgoing to solve it
formally, l|ike mathematicians do formal, you know.
My advisor wused to call it Polish

mat hemat i cs because at that time in transfer theory

there were two Polish guys. They worked in bannock
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space and the answer was al ways the resolvent on the
source equals the resolvent operator, which we all
know is lanmbda | m nus inverse. And that was the
answer .

But 1' mgoing to do Pol i sh mat hemati cs for
t hat reason. Let me bring the sum total of ny
education -- | need to bring the sum total of ny
education to this -- bear on this problem

CHAI RMAN WALLI'S: That's a big package,
t hen.

MR, ORECHWA: You will find out what it
is. M high school teacher, mny al gebra high schoo
teacher told ne, it's all a matter of expressing what
you don't know in terns of what you do know. That's
principl e one.

Then | went on to university with this
principle and | was not a very serious student, but |
had the good fortune to go to a university where
mat hemati cs was taken very serious, and teachi ng was
t aken very serious.

And in ny -- | think it was second year
al gebra class, sonething to do with Jordan canonica
fornms or whatever. | don't renenber. Teacher proved
t he theorem goes through the theoremand then we're

di scussing kind of theresults of it and inplications,
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and the student asks the question, and the question
was basical ly conjecture.

Wel |, professor says, okay, let's just see
if we can prove this. So he wites down, if blah,
bl ah, bl ah, then such and such and such. And then he
starts proving, proving, proving, and the thing is
just not goi ng anywhere.

It just isn't happening. So then he turns
around and says, now you shall mathematics in action.
He goes up, changes a word in the if statenent, goes
back to the proof, QED falls right out. So the key
is, you got to get the right assunptions up there.

CHAI RVAN WALLI'S:  So he worked back from
t he answer.

MR. ORECHWA: That's right. So what do we
need here? Wsat did | take away fromthat? See, the
teaching was so good you could pick things up by
osnosi s, even for -- what 1'mgoing to assune i s that
in our mani fold of LOCA conditions that the test data
is dense, okay, in the mathematical sense that it's
dense.

So whenever you're at sone place, sone
LOCA pl ace, you're closeto atest. It'slikeif you
-- it's like a cherry pie, okay. The tests are the

cherries spread out. Then -- okay. Then I went to
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gr aduat e school

So we still can't connect this. Now, we
have a -- we know what we're supposed to do. W have
an assunption. How do we --

CHAI RVAN WALLI S: I"'m still waiting to
know what insight you got when you cane to the NRC
after all this schooling.

(Laught er)

MR. ORECHWA: | went to graduate schoo
and what a rude awakeni ng i n graduate school. These
guys really expected you to do sonething. It's not

just nessing around like that. And you're up agai nst
the wall with this analytic expression and you | earn
very quickly, well, you expand in Taylor series.
Okay. And then finally --

CHAl RVAN WALLI S: Well, you waited to
graduat e school before you heard about Tayl or?

MR. ORECHWA: O course. | had to do
sonmething. So and then Fei nman (phonetic) says you
shoul d never consi der anythi ng beyond first order and
you al ways listened to him of course. Only | osers go
and work in higher orders.

CHAl RVAN WALLI S: So you've at |ast
di scovered the differential calculus, huh?

MR ORECHWA: Right. So --
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(Laughter)

CHAI RVAN WALLIS: Well, we've got to get
to the point of this, Yuri.

MR. ORECHWA: So the point of this is the
follow ng. Now, what tools do we have? W have that
the tests are dense i n LOCA space and we have a Tayl or
series, first order Taylor extension. W can expand

this, the LOCAs about the tests. kay.

And we get an expression. |If we take the
rati o of that expression we get our -- and throw out
all higher terns and all that, we can get the

follow ng relationship. Al right. You can do that
for homewor k.

Now, you may | augh, Graham but 1'd |ike
to know what is in the solution algorithm of RELAP
t hat goes beyond t he assunption of density and Tayl or
approxi mati on, or can be fornulated fromthat. You're
integrating in tine.

You're going from one thermal -hydraulic
condition. You want to know what it is fromT to T
plus delta-T. How do you get -- you have to solve it
at those other thermal -hydraulic conditions. Al you
do generally is do a thermal -- Tayl or expansion.

So I don't think it's that far, naking

t hose assunptions from what you do fundamental |y at
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t he nost basic |evel.

MR. LANDRY: Except when you change fl ow
regi mes.

MR, ORECHWA: Yes, flow regines. But
given a flow reginme, | nean, when you're solving the
equation at a node for one point, they' re doing
not hi ng el se. So we're talking about the basic
characteristics of the whol e thing.

Now, okay. So here we have what we
want ed, okay, and we have three terms. And |I'd |like
to interpret these terms. And here's where you're
going to learn that | did |earn something when | cane
to NRC

Ckay. This is the calculation of the
paranet er cal cul ated of LOCA. This is what RELAP
cal cul ates for one shot. GCkay. |'magoing to assune
that this has been beaten to death. Al the nodels
are good and all the whatever it is.

Everything is fine. It cones up with an
answer close to it. Let nme |ook at --

DR. BANERJEE: Dr. Orechwa, are you goi ng
to take it away?

MR. ORECHWA: No. 1|'mgoing to conme back
toit. | want to first discuss this, okay.

DR.  BANERJEE: Say there's a vector
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anywhere el se.

MR.  ORECHWA: Yes. It's a big, big
vector. It haslots of these. It's thermal-hydraulic
conditions, velocities, densities, voids, et cetera,
et cetera, whatever defines your thermal-hydraulic
condi ti on.

DR. BANERJEE: Right.

MR. ORECHWA: \What ever you need i n order
to compute the cladding tenperature.

CHAI RMVAN WALLI'S: So your first slide --
your | ast slide was tal ki ng about the sensitivity of
P measured LOCA to changes in theta?

MR. ORECHWA: Yes. Right. Let nme -- now,
if we | ook at what is the difference between scaling
and validation. If we are at fixed thermal -hydraulic
conditions and we take neasurenents at those
conditions and we do a calculation, we're doing
val i dation. Okay.

| f we are | ooki ng at neasurenents, at test
condi tions and the LOCA conditions, we're going from
one thermal -hydraulic condition to the next, okay.
That's scaling. Al right. At least that's what |
call it. If -- so we're here, P, at theta.

Here we are P at theta plus delta theta.

kay. That is, we need to get from this thernal-
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hydraulic condition to this, we need to know the
derivative. That isthe quantity that's necessary, to
go frompoint Ato point B.

Here we are at the sane theta. You don't
need anything. So if you | ook back on the previous
slide -- if | can get it up there -- okay, this term
is just a ratio at the sanme thermal-hydraulic
condi tions, okay, and these are rati os.

So we need the -- | nean, not ratios.
These are derivatives. W need to know at the pl aces
where we have data we need to know t he derivative of
the quantity. This is -- it's the same place, the
same thermal -hydraulic conditions, but how do they
change in the nmeasurenents; how does it change.

CHAI RVAN WALLI S: Now, theta is an n-
di nensi onal vari abl e.

MR. ORECHWA: Yes. It's n-dinensional.
You're right.

DR. BANERJEE: So is that a sunmation,
like --

MR, ORECHWA: | don't want to go there,
okay. Let's just stick to heuristic.

DR. BANERJEE: Ckay.

MR. ORECHWA: |'mtrying to showwhat form

it was in.
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CHAl RVAN WALLI'S: I'mtrying to figure out

what your forrmula is. |1'm having trouble with the
formul a.

DR. BANERJEE: But don't go away from
t hat .

CHAI RVAN WALLI'S:  We need to understand
what you're doing there.

MR. ORECHWA: What |I'msaying is, let's
define this, what you do -- what |1' mdoing is the next
slide, what | |learned at NRC.

CHAI RVAN WALLIS: Al right.

DR. BANERJEE: But don't go away.

CHAl RVAN WALLI S: Don't go away fromt hat .

MR. ORECHWA:  Well, 1'Il bring it back,
but can | bring this up?

CHAI RVAN WALLI S:  You seemto be claimng
t hat you --

MR. BCEHNERT: Yes, go ahead.

CHAI RMAN WALLI S: -- can do sonething
about predicting the LOCA just fromDP/ Dt heta --

MR ORECHWA: No. Wi t . Wi t . Vi t .
Wit. Wait. Wit.

CHAIl RMAN WALLIS: -- during --

MR, ORECHWA: Wait. Wait. Wait. Wit.

Wi t. Wi t . Don't get carried away. Don't get
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carried away.

CHAl RVAN WALLI'S: Well, you -- no, you
have to answer it. You keep flashing up your key
pl ace and then take it away. You can't play that
gane.

MR ORECHWA: All right. | was going --

DR BANERJEE: Keep it on the other one.

MR.  ORECHWA: Yes, that's okay. [0
pl ease him just |leave it.

CHAI RVAN WALLI S: You're claimng that
what you know about --

MR ORECHWA: What |I'mclaimng --

CHAI RMVAN WALLI S: -- what you know about
the --

MR, ORECHWA: -- formally, where's the --
if -- in order to know what we want to know at LOCA

conditions --

CHAI RVAN WALLI' S: Pl us what happens in a
real LOCA.

MR ORECHWA: A real LOCA. W calculate
what happens.

CHAI RVAN WALLI S: Ri ght.

MR ORECHWA: At the real LOCA. We
correct this information by |ooking at the ratio at

this ratio.
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CHAI RVAN WALLIS: That's an assunption.

MR ORECHWA:  No.

CHAl RMAN WALLIS: Yes, it is.

MR ORECHWA: This is all -- what did
t hese guys show for the |ast few days.

CHAI RVAN WALLI S: It's assunption and
simlarities.

MR ORECHWA: This is --

CHAI RVAN  WALLI S: Assunpti on of
scal ability, then.

MR ORECHWA: No. This is the
uncertainty. This is past versus -- past cal cul ated
versus nmeasured at a test.

CHAl RVAN WALLI'S:  How does the test --

MR. ORECHWA: Scaling, | said, is you go
from-- to get further out to the next, to the next
t hermal - hydraul i ¢ condition.

CHAI RVAN WALLIS: Yes, but you --

MR ORECHWA: You start at a test.

CHAI RVAN WALLI S: You first assune
scalability in your first four factors.

MR ORECHWA: No. No.

CHAI RVAN WALLI S: Yes, because you're
relating P neasured LOCA. You're saying the

correction factor for P neasured LOCAto Pcalc is the
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same as for P nmeasured test for P calc, plus sone
sensitivity to delta theta.

MR, ORECHWA: Nonsense.

CHAI RVAN WALLI'S:  Well, you're trying to
explain it so we understand it doesn't do any good i f
we don't understand it.

MR ORECHWA: Well, I'mtrying to explain
it. You have to be receptive --

CHAI RMAN WALLIS: Yes. So you have to be
patient.

MR. ORECHWA: -- to ny expl anation. Ckay.

CHAI RMVAN WALLI'S: No, that's not the way
education works. W have to understand it.

MR. ORECHWA: But that's a cal cul us -- not
a correlation --

CHAl RVAN WALLI S: Wel |, if we understood - -
don't understand it, we can't do anything with it at
all. Anyway, | understand this figure. That doesn't
say anything. Let's go to the -- does the equation
say anything. That's what |I'mtrying to find out.

MR. ORECHWA: (Okay. Here's the equation
in pieces, okay?

CHAI RVAN WALLI S:  Ckay.

MR. ORECHWA: This -- the cal cul ation of

the LOCAwith the applicability, the questionis, can
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you do that, do you -- is ny code good enough to get
close to the answer. W know it is slightly off;
let's say slightly off.

Formally, you would correct that by
conmparing a test, the neasurenments of the test to a
calculation of thetest. Formally, you woul d do that.
What woul d you conpare in order to show scalability?
Like | said, scalability, you're going from sone
t hermal - hydraulic conditions to another.

To get fromone to the other you need to
know t he derivative from-- at where you're starting.
That's this picture that you don't |iKke.

CHAI RMVAN WALLI S: Well, scaling to ne
nmeans going from one size, like a test, to another
Si ze.

MR ORECHWA: Right.

CHAl RVAN WALLI'S:  And | don't understand
how -- DP/Dtheta in a test or DP/Dtheta coded for a
test tells you anything about the real LOCA because
it's at a different scale. It doesn't say anything
about --

MR. ORECHWA: The real LOCA is the point
-- look, can't you understand, there is a manifold.
There's a manifold with a bunch of --

CHAl RVAN WALLIS: Well, you don't seemto
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under stand ny questi on.

MR ORECHWA: Yes, | do, but --

CHAIl RVAN WALLIS: Well, thenyoulistento
t he questi on.

MR ORECHWA: -- and I'mtelling you --

CHAI RVAN WALLI S: You listen to the
guestion, please, and listen to the question. The
third bullet you have DP/ Dt heta neasured test, which
is afunction of the test, right? You have DP/Dt heta
cal cul ated test, which is a function of the test.

MR ORECHWA: Right.

CHAl RVAN WALLI S:  But you don't under st and
-- | don't understand how sonething neasured at a
scale or calculated at a scale, |lowscale, can't tell
you directly information about what happens w t hout
scal i ng.

MR ORECHWA: At a different --

DR. KRESS: You have an assunption that
all these data points bunch around the real answer.

MR. ORECHWA: That's right. 1t's dense.

DR. KRESS: And they sort of --

MR, ORECHWA: That's t he whol e assunpti on
of density.

DR KRESS: That's your dense assunption

inthere and you just have to I ook at it as a bunch --
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MR. ORECHWA: It's a formal argument and

the point is that in scaling you're going to need a
l[ittle bit nore than just a ratio. You need to know
how you -- because you're going to a different place
t han where the tests are.

CHAl RMAN WALLIS: Sensitivity to theta.

MR ORECHWA: Right.

CHAl RVAN WALLI'S:  Sensitivity to changes
in theta.

MR. ORECHWA: And this is exactly. These
two terns, if youratiothem it's like elasticity in
economi cs.

CHAI RVAN WALLI S: Wl |, again, you see, ny
problemis that this equation here is only a function
of the lower scale. It only nmeasures things at the
| ower scale. DP/Dtheta at the |ower scale, whether
it's tests or neasurenent, it doesn't tell me what
DP/ Dtheta is at the high scale.

MR, ORECHWA: Look, the point is, what
type of information do you need in scaling? In
scaling you need derivative information. For
uncertainty, you just need the ratio to conpute the
bias and the distribution of the bias in order to do
t he correction.

CHAl RVAN WALLI S: |'"'mnot sure if it's
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derivati ve.

MR ORECHWA: In this case --

CHAI RVAN WALLIS: It could be that at the
hi gher scal e sonme ot her phenonmenon happens.

MR, ORECHWA: No. Forget --

DR.  BANERIJEE: No. | think vyour
assunption is there's a one to one mapping fromthe --

CHAI RVAN WALLIS: W' ve already assuned
that it's good scaling.

DR.  BANERJEE: -- test into the LOCA
scal i ng.

CHAI RVAN WALLIS: We've already assuned
it's good scaling.

DR. BANERJEE: | don't think that bias
ratiow |l hold. You can divide P neasured by P calc,
| know.

MR. ORECHWA: This i s one conmponent, what
' m sayi ng.

DR. BANERJEE: No, that's okay, but the
| eft-hand side, if you go to the previous equation,
the right-hand equation -- if you wote -- if you
divided the left-hand side by P calc LOCA all it
nmeans is that the distortion is the bias. If you
neasured --

MR. ORECHWA: That's right.
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DR. BANERIJEE: Is a distortion of the

bias, but it assunes there is a mapping fromthese to
that. And what G ahamis saying, suppose there's a
nonlinearity here.

MR. ORECHWA: The mapping is taking care
of this.

DR. BANERJEE: Yes, right.

CHAI RMAN WALLI S: Ri ght.

MR ORECHWA: But there is a --

DR. BANERJEE: Whiere there is a nmapping,
but that assunes there is a mapping.

MR. ORECHWA: There i s a mappi ng, exactly.

DR BANERJEE: Yes.

MR. ORECHWA: That's why you' re dense and
the mapping is the Tayl or expression.

DR. BANERJEE: The question he's askingis
that it can be phenonenon which is not there.

MR. ORECHWA: Yes, that'sright. Andthen
you --

DR. BANERJEE: In which case, you cannot
map.

MR. ORECHWA: Right. Just listen. The
i ssue is uncertainty. The questionis, where are the
uncertainties comng from

CHAl RVAN WALLI'S: But it's not a question
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of scaling.

MR,  ORECHWA: You nean, scaling is not
sonething that is anuncertainty inall this business?

CHAI RMAN WALLI S: No. | say that the
guestion, scaling question is whether or not your
phenonena and the test are the sane, and equate -- the
same equation as on the first test.

MR,  ORECHWA: Are you going to accept
this? Gvenny formalism what Framatone i s doing, in
my view, they're -- this is their big RELAP, S-RELAP
cal cul ation. They go through a bunch of uncertainty
anal ysis with separate effects tests.

The di scussion of scaling is about five
pages and it says there is none. This is one.

CHAl RMVAN  WALLI S: Ckay. Does your
equation give any insight into whether thereis or is
not scaling?

MR. ORECHWA: My equation says that you
have -- |I'mnot saying what thereis. |I'mtelling you
what to look at. |'msaying you got to | ook at the
derivative of the paraneter of interest inrelationto
the thermal - hydraulic parameters, in principle.

CHAI RVAN WALLI'S:  Wiich is -- that's a
sensitivity --

MR ORECHWA: How you do that is a
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di fferent question.

CHAI RVAN WALLI S: It's a sensitivity
st udy.

MR. ORECHWA: | ' mgiving a formal argunent
and | gave a formal rel ationship where all these three
things conme in, your base calculation, vyour
uncertainty analysis and the uncertainty associated
with the scaling. GCkay.

These shoul d be addressed i f you' re goi ng
to tal k about uncertainty with regard to a code, in ny
view Ckay. Please. | won't go into scaling. |
don't want to go down that road.

CHAI RVAN WALLI'S:  So you're saying that
Framat ome shoul d --

MR. ORECHWA: Graham you won't foll owne.

CHAI RVAN WALLI'S:  -- you're going to want
torequirethat Framatone eval uate these DP/ Dt hetas in
some way?

MR ORECHWA:  No.

CHAl RVAN WALLI'S:  No?

MR,  ORECHWA: | want them to evaluate
scaling a little bit nore than in five pages, given
all the work that's done.

CHAI RVAN WALLI S: How do you want themto

eval uat e scal i ng?
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MR. ORECHWA: That's not nmy problem 1'm

only a reviewer.

CHAl RVAN WALLI'S:  Why are you telling ne
all this stuff about DP/Dtheta if it isn't relevant?

MR. ORECHWA: |'msaying that if you --
the ratio of two -- just one point. Ckay.

CHAI RVAN WALLI S: W' re goi ng to nove onto
t he next slide.

MR. ORECHWA: The derivative, you have to
have nore information about the test than just the
data. That's the whole thing, and you just want to
throw scaling out. Al right. Any --

CHAI RMVAN WALLIS: | think scaling is an
i mportant question and it should be evaluated in a
ri gorous way.

MR ORECHWA: Anyway, anything el se,
G ahanf?

CHAI RMVAN WALLIS: Well, I'"mstill eager to
learn, but I'mnot sure --

MR. ORECHWA: That |I' mthe proper teacher?

CHAI RVAN WALLIS: -- what |'m |l earning.

MR ORECHWA: O the proper --

CHAI RVAN WALLI S: So maybe we shoul d go on
to your next slide.

MR. ORECHWA: Yes, all right. Let nme just
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get organi zed here for a second. GCkay. So where are
we? Al right. Let's go now to the answers, all
right?

DR. BANERJEE: So let's assune that the
expressi on you wote was correct.

MR. ORECHWA: Formally correct.

CHAl RVAN WALLI'S:  Formal ly correct.

MR. ORECHWA: | enphasi ze the --

DR. BANERJEE: So what i s the consequences
of that?

MR,  ORECHWA: The consequences are if
you're looking at -- if you are checki ng data, okay,
that if you'reuncertainty, thefirst uncertainty with
regard to bias is just a ratio of the values at the
t hermal - hydraulic conditions, if you are trying to
correct for scaling, involved in that expression are
derivati ves.

These always contain a |ot nor e
uncertainty, the over-analyzed data. And so by just
saying that they don't matter to nme is inplausible.

DR. BANERJEE: So what you're saying is
that the bias is anplified in some way by --

MR. ORECHWA: By scal i ng.

DR. BANERJEE: -- by these other

deri vatives there.
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MR. ORECHWA: Inprincipleit is. Thisis
usually -- it's nmuch nore difficult to you, deal with
derivatives of the data than with the data itself.

DR. BANERJEE: So the sensitivity of the
cal cul ations and the sensitivity of the tests, of the
experinments --

MR ORECHWA:  Yes.

DR. BANERJEE: -- at the test scal e have
to be added in sone way to increase the bias.

MR ORECHWA: That's right, how do the
tests connect. Renenber, the assunption is that the
tests are dense in the manifold of all the parameters
over whi ch we consi der LOCAs may have. Al right. So

then in that context, with that assunption that it's
dense, we can do certain things.

Whet her you have in reality that kind of
dat a and whet her you can nake t hose statenents, that's
a conpletely different issue.

DR. BANERJEE: So all you've done is a
Tayl or series expansion about --

MR ORECHWA: About the test.

DR BANERJEE: -- the neasurenent.

MR. ORECHWA: Ri ght.

DR BANERJEE: Test and cal cul ation at

test.
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MR. ORECHWA: Ri ght, because we don't have

the -- we are interested not at the test, but the --

DR. BANERJEE: Then why didn't you al so do
a Tayl or series expansi on of the cal cul ati ons at LOCA,
t hen?

MR. ORECHWA: Because you -- what is your
reference point? You say | know the tests. You're
interested in what you cal culate. So you know, when
you expand, what are you goi ng to expand about? You
expand about what you know.

DR. BANERJEE: Right. You knowthe test,
but you al so have the cal cul ati ons at test conditions.
You have nmeasurenment at test conditions, cal cul ations
at test conditions, and both of these you have done
tests --

MR. ORECHWA: You al so expand the test --
you expand t he terns about the test condition. So you
take the derivative at the test conditions.

DR BANERJEE: Yes.

MR ORECHWA: See, so you need nore
information at the test --

DR. BANERJEE: | guess if you wote that
expression as the quotient on the left-hand side it
woul d make nore sense, because t hen you are | ooki ng at

the distortion of the bias.
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VR. ORECHWA: Well, fine. | look at it

differently.

DR BANERJEE: Yes.

MR. ORECHWA: kay. |I'mlooking at it, a
correction to --

DR. BANERJEE: Well, | can see how you
cone to that expression.

MR, ORECHWA: Ckay.

DR BANERJEE: Yes.

MR. ORECHWA: The point is to | ook at what
the informati on content is of that expression, and it
basically follows what is it, the same ternms that we
use in CS whatever the nethodol ogy.

MR, BOEHNERT: CSAU.

MR ORECHWA: CSAU net hodol ogy.

DR. KRESS: Part of the trouble is your
delta theta may be very large, and Taylor --

MR. ORECHWA: Well, that's a conputation,
yes.

DR. KRESS: -- series breaks that -- yes.

MR. ORECHWA: You're not going to conmpute
anything |ike that.

DR KRESS: No. No.

MR ORECHWA: That's not the point.

DR. KRESS: But in principlethis would be
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a way to look at it.

MR. ORECHWA: But this is away of | ooking
what type information do you want and what does it
nmean, the type of information. Ckay.

CHAI RVAN VWALLI S: well, I'mvery -- |
woul d t hi nk you woul d want to express delta P neasured
LOCA as a function of delta theta.

MR. ORECHWA: All right. If you want to,
Graham you can --

CHAI RVAN WALLI'S: | don't see any delta on
the P neasured LOCAs.

MR. ORECHWA: -- you can express it any
way you want .

CHAl RVAN WALLI S:  Ckay.

DR. BANERJEE: Anyway, what he i s saying
there is the change -- there's anincrease in the bias
t hat --

CHAl RVAN WALLI'S:  Well, he nust have a
delta P measured LOCA | nean, | think what he's
saying is that you need to |l ook at the variations in
these DP/Dtheta in order to tell how sensitive your P
nmeasured LOCA is to your delta theta.

MR. ORECHWA: The LOCA --

CHAI RVAN WALLIS: | don't see any delta P

measured LOCA here. So I'mnot quite sure what |I'm
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seei ng.

DR. BANERJEE: Because he doesn't have a
delta P.

DR KRESS: He doesn't have that. He
can't --

DR. BANERJEE: He is not -- he is
expandi ng about the test scaling.

MR. ORECHWA: LOCA i s anyt hi ng out si de t he
test in the manifold of the thermal-hydraulic
par anet er .

DR. BANERJEE: Wiich is why | said you
shoul d express the left-hand side of the --

CHAl RVAN WALLIS: Well, | guess if we're
not going to use it we should nove away from this
equati on.

MR. ORECHWA: But | -- you know -- it's a
cautionary tale.

CHAI RVAN WALLIS: Is he going to use it?

DR KRESS: | don't know.

CHAl RVAN WALLI'S: | don't think so.

MR. ORECHWA: All right. Let's get tothe
answers.

CHAl RMAN WALLI'S: Yes -- we'l | think about

MR,  ORECHWA: Al right. Food for
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t hought, G aham

CHAI RVAN WALLIS: Al right.

DR KRESS: We'll think about it.

MR ORECHWA: Good.

DR. BANERJEE: He's used the binom al
expansion, as well, just to the first.

DR KRESS: He just took the first term

t hen.

CHAI RVAN WALLI S: W'l | see what we can do
withit.

DR BANERJEE: | think we can do that.

MR,  ORECHWA: It's a homework problem
Let's go.

CHAI RMVANWALLI S: 1t's a honewor k probl em
yes. Ckay. So now, we're getting back to Framatone.

MR.  ORECHWA: Framatonme, and what
Framatome said. Okay. Initially, in their initial
subm ssion they gave, this was the bottomline. The
net hodol ogy, which uses S-RELAP5 data, it uses a
statistical approach and that statistical approachis
non- paranetric.

And they came up with this and | already
about a year ago discussed this with you. W went
over it, that the results based on 59 cases is okay if

you are only considering one variable, PCT. [If you
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want to make a probabilistic statenent about the
out put variables, 59 is enough -- not enough.

It's just basically, you need nore
i nformati on, okay? And renenber that you' re starting,
this is a derived quantity. The F that |I showed the
rel ati on between the beta, ganma and n is different
slightly for a different nunmber of outputs.

Okay. So this finally after many, many
nont hs of back and forth and et cetera, et cetera,
Framat ome kind of backed off and they appealed to
Regul atory Quide 1.157 in the follow ng statenent,
whi ch they always wite.

VWhat | bol ded here is the words | want to
enphasi ze what this thing i s about, no matter what it
says. It talks about probability and it tal ks about
criteriaover and over. Probability andcriteria. |If
you now look at the currently -- where is it --
current subm ssion of Framatone they want us to
accept, at least that's what the |l ast i nformation that
| got, is the following, that there are still three
criteria.

There are still 59 sanples. Fifty-nine
sanpl es, 95/95 PCT is fine. This they say, given
t hese 59 sanples, where we make this statenment, it

happens that the result for the -- what is it --
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maxi mum nodal oxidationis this, and it conpares very
favorably with the limt.

Same thing here, that thisis aresult and
this is favorable. Let ne -- thereis no -- whereis
the word "probability" here? This is an exanpl e of
59. This is not statistics. Sonebody ran 59 cases
and got a result.

I f they run 59 cases again they're going
to get a different result. This is not probability.

DR. KRESS: But each of those 59 cases
represent to sonme extent the full distribution.

MR. ORECHWA:  Then okay. Let's do it.
Let me show you what the answer -- we'll ook in the
back of the book.

DR KRESS: GCkay. You got to |ook for the

answer .

MR. ORECHWA: |If we look in back of the
book we get this: “Nunber of runs 59, nunber of
criteria, .95/.95, 95/95. In order -- renmenber how

non-paranetric statistics goes. It starts over here.
For using the relationship for this we need 124 runs.

G ven that Franatonme doesn't want to get
off of 59, if I choose ny confidence |evel at 95, ny
-- this is the probability. If | choose ny

probability, this is the confidence.
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CHAl RVAN WALLI S: That is true, apart from

the fact that they submitted these graphs and the
statistical distributions showing how far away you
were fromthe 17 percent with the total observation
that PCT appeared to be a far nore stringent
criterion, based on all these runs, than these other
criteria.

Ther ef ore, there was a very high
probability that if you net the PCT criterion, you're
going to neet the other ones because in order to get
to 17 percent oxidation you' d have to be way off scal e
in ternms of the results. So that was additional
information that they submitted.

DR. KRESS: Yes. That's what | was
sayi ng, that they --

MR,  ORECHWA: But you can't use that
information if you're going to do non-parametric
statistics.

CHAl RMVAN WALLI'S: But you've got to use
new information if it's rel evant.

MR ORECHWA: If it's relevant? How do
you get the probability out of that information?

CHAl RVAN WALLIS: Wwell, | think --

DR. KRESS: The curve you get for --

MR ORECHWA: No. No. Wit --
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DR KRESS: It's an approximtion of the
di stribution, to sonme extent.
MR. ORECHWA: Fine. Wuat |'mtelling you

i s the nmet hodol ogy on page 1, what they said, what it

-- what they're claimng, we will use a nethodol ogy
which is primary over the -- even over the code.
CHAIl RVAN WALLIS: Wwell, let's goto --

MR ORECHWA: We will use statistics, we
wi |l use non-parametric statistics. Wew Il arrive at
an answer using those.

CHAl RVAN WALLI'S: Well, you're --

DR KRESS: W agree with that -- we agree
with you that that's not -- in principlethat's wong.

MR ORECHWA: Ckay. That's all.

DR KRESS: Yes, we'll agree with that.
But we al so agree that the newinformation can be used
to justify the 59 runs is sufficient for all three.

CHAl RMANWALLI' S:  For instance, let's | ook
at this table --

MR. ORECHWA: Wiy not - -

CHAl RMVAN VWALLI S: -- your nunber 124
assunes that these phenonena are independent.

MR. ORECHWA: Doesn't assune anyt hing.

CHAIl RVAN WALLIS: Ch, yes, it does.

VR ORECHWA: It does not.
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CHAI RVAN WALLI S: If they are tightly

correlated --

MR ORECHWA: |t assune --

CHAl RVAN WALLI'S: -- as you are -- if peak
cl ad tenperature and oxi dati on are exactly dependent,
one on the other, if you're in the 95'" percent --

MR. ORECHWA: Graham get that out of your
head.

CHAl RVAN WALLI S: Listentonme. Listento
ne. Well, I'mgoing to put it on the record and
you're going to be quiet.

MR. ORECHWA: Fine. Put it onthe record.

CHAI RVAN WALLI S: Right. That if peak
cl ad tenperature and oxi dation are exactly a function
of each other, you can draw straight -- you can pl ot
on a graph one against the other and you get one
straight line, then if your results are in the 95"
percentil e at peak cl ad t enperature they woul d al so be
95'" percentile of oxidation |evel.

Then in that case you only need 59 runs
and you succeed wth both of them If they're
i ndependent you need nore runs; depends upon how
they're related to each other.

MR. ORECHWA: Let ne go on the record.

You didn't |earn your |esson on square one. You --
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CHAl RVAN WALLI S: But that's so general it

doesn't tell me anything at all.

MR. ORECHWA: It doesn't -- it tells you
exactly. You get your 50 n runs based on know ng
not hi ng about the distribution, nothing except that
it's continuous. You'rebringingininformationafter
the fact, after you' ve chosen n.

DR KRESS: That's right.

MR. ORECHWA: That's right, but there is
a nmethod of doing that. You can't go on and bring in
i nformati on and change this thing.

CHAI RVAN  WALLI S: The sane -- this
i nformati on which is brought after doing the runs.

MR ORECHWA: This --

CHAl RVAN WALLI'S:  The correl ations.

MR,  ORECHWA: -- this is what you're
starting with, nothing. That's the whol e thing about
non- paranetric statistics. Wiy isit non-paranmetrics?
No paraneters. What is correlation? It is a
paranmeter inthe distributionthat youdon't knowwhen
you're starting out. Get that through your head.
(Polish phrase.)

CHAI RVAN WALLI' S: But after you have done
the runs you | earn sonething. You happento learn --

MR. ORECHWA: Yes. Then you use phase-in
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nmet hods. You updat e.

CHAl RVAN WALLIS: Wwell, if you --

MR. ORECHWA: But what are you updating
t hen?

CHAIl RVANWALLI S: That's what we' r e doi ng.

MR,  ORECHWA: Then you got to do the
statistics properly. They said they're going to do
statistics. There are nethods.

CHAI RVAN WALLI'S: Well, | think -- | agree
with you. | think it would be very good if instead of
this kind of qualitative argument, we could have a
nore rigorous statistic argunment. But | think you'll
find that when you do that, that the nunber of runsis
decreased --

MR. ORECHWA: Wl --

CHAl RVAN WALLI'S:  -- from your val ue.

MR ORECHWA: \What ?

CHAI RVAN WALLI S: That | think it woul d be
useful if Framatome --

MR. ORECHWA: But you got to do it.

CHAl RMVAN  WALLI S: - - instead of
representing these qualitative argunments based on sone
curves, could actually put sonme nunbers in a
statistical way on -- to buttress their concl usions.

| think that woul d be very hel pful.
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VR ORECHWA: Look at --

CHAl RVAN  WALLI S: That's a useful
ar gunent .

MR. ORECHWA: | agree that the data that
has been presented i s probably okay, but they are not
-- they're presenting a sort of a good feel type.
They' re not presenting a probability.

CHAl RVAN WALLI'S:  That's right. That's
why | agree. | agree.

MR.  ORECHWA: Wiich is what Reg Cuide
cal I s.

CHAI RVAN WALLIS: It woul d be very usef ul
if they would do that, but they will not -- if they
use that information they will not concl ude that they
need 124 runs.

MR. ORECHWA: They're going to have to --
that's right, because what they're going to have to do
is paranetric statistics and they're going to choose
n before that.

CHAl RVAN WALLI'S:  That's a useful idea.

MR. ORECHWA: This is a whol e point, that
these two things are like night and day. |It's like
choosi ng, what is it, forward and backward
differencing. You're doing the same thing, but you

can end up in very different territories, anal ogous.
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But the regul ation or whatever it is, it
says probability of the criteria. It doesn't say,
feel good because | got a number that is small

CHAI RVAN WALLIS: It just says --

MR. ORECHWA: We're going to go to anot her
reactor and what are you going to get then?

DR. BANERJEE: There's a point you made,
t hough, which is sort of quite interesting, whichis
t hat they have assuned inplicitly, | think, a one to
one scaling, the slide you showed there.

MR ORECHWA: Yes, but that's outside of
this, nmy argunent with Graham though.

DR. BANERJEE: That's irrel evant, whet her
it is outside, but you showed the slide.

MR, ORECHWA: Ckay.

DR. RANSOM That's the question | had.
What is going to happen to this other influence
coefficient type of thing? Wy did you present that?
Do you have sone concl usi on based on your slide five?

DR BANERJEE: Yes.

MR. ORECHWA: M conclusion is --

DR. RANSOM | n which you presented the --

MR,  ORECHWA: -- that in my view that
there are certain ways -- that certain things have not

been | ooked at that would contribute to uncertainty.
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DR. RANSOM Are you proposing a way to
eval uate these derivatives?
MR. ORECHWA: Absol utely not.

DR. RANSOM  No.

MR. ORECHWA: |'mjust saying that there
is an area that -- you know -- | don't have the
sol uti on.

DR. BANERJEE: What you showed was a slide
that -- you showed two slides. One is a slide which

said that inplicit in the argunments of Framatone are
scaling is one, and they've based it on some full-
scal e tests.

MR ORECHWA: Right. Right.

DR. BANERJEE: And t here are ot her aspects
whi ch are not, and but it may not be that all aspects
are full-scale. And then you proposed a sort of a
formal relationship for bias which at |east allowed
you to get a better idea about the scaling. Now, you
don't want to stand behind that equation you showed?

MR,  ORECHWA: What | tried to show
formally, what type of information is inportant if
you' re going to consider scaling.

DR. BANERJEE: Right. And that --

MR. ORECHWA: And that now-- and | stand

by that that type of information is inportant. Now,
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how you do it --

DR. BANERJEE: That's besi des the point,
yes. But what you showed was | think that just
because you have a certain bias based on your test
experinments, sonme of the test experinents would be
full-scale, doesn't nmean that the LOCA bias
nmeasurenents to calculations will be the same.

That ' s basi cal | y what you showed, but t hat
you have to |ook at the sensitivities of both your
test scale neasurenents and your test scale
cal cul ati ons.

ORECHWA:  Ri ght.
BANERJEE: |s that correct?

ORECHWA: Right. Right.

T 3 33

BANERJEE: O right, | mean?

MR. ORECHWA: That's right. That's right.
Let nme suggest sonmething. ['Il stick my neck out on
this. | haven't thought it conpletely through. So
Graham don't junp on ny ass right now. | think that
the part of scaling, if you look at in response --
"Il set this down -- is analogous a little bit to R
squared in regression, | think. It's at |east
anal ogous, not one form

DR. BANERJEE: There nmay only be four or

five values of theta that actually affect --
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MR. ORECHWA: Right. R ght. No, this

could be -- maybe none of themdo. Maybe it is one.
| don't know. Maybe it's fine.

DR. BANERJEE: But whether this appliesto
Framat one - -

MR ORECHWA: But that's not --

DR. BANERJEE: -- the problemis not the
i ssue here.

MR. ORECHWA: My presentation, other than
the result, okay, of 59 cases and PCT and |ike that,
that's Franmatone. The rest is a generic -- are
genetic issues, how to deal with uncertainty. But
when you say you're going to take a statistical
approach, you make certain deci sions.

When you come to paranmetric, non-
paranmetric, it's a crossroads. One you go down one
you got to followit. You can't mx the two. |If you
want to bring in information, you go and do the
Bayesi an.

That's a conpl etely di fferent story agai n.
If you are going to follow statistics, so --

CHAIl RMAN WALLIS: So | think it --

MR ORECHWA: [I'mtelling you the way it
is. Youwant to apply -- you want to whittle it down.

That's -- you know-- you're -- but I go on the record
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to tell you what the story is.

CHAl RVAN WALLIS: Yes. But | think we're
saying that the statistical probabilities that you
estimate are not independent of what you | earn about
how t hese three outputs are related to each other.

MR. ORECHWA: That's right. But then you
have to do the anal ysis.

CHAl RVAN WALLI'S:  That's right. That's
what -- | agree.

MR. ORECHWA: Accordingly to come up with
probability.

CHAI RVAN WALLI'S: I think we're agreeing.
It would be very useful if instead of just saying,
| ook, it's .8 percent conpared with 17 percent, the
affect could have been put on the basis of sone
probability.

MR. ORECHWA: | nean, that's what the Reg
CGui de asks for.

CHAI RMAN WALLI S: Ri ght.

MR, ORECHWA:  Ckay.

CHAIl RMAN WALLIS: So | think we --

MR. ORECHWA: But | nean, ny concl usion --

CHAIl RVAN  WALLI S: -- | think we've
appreci ated that fromyour presentation.

MR. ORECHWA: My conclusionis, let's | ook

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

919

at the statistics that they are presenting and what
does it result in. It does not result in -- you know
-- the key thing is, 95 insures that greater
probability that the other criteriawll not, if. The
thing is, it's if then.

CHAIl RVAN WALLI'S: But if it were that they
could look at the actual -- infer sone probability
di stribution for nodal oxidation, fromthe 59 points
that they do have, and if they can then use a
statistical argunent whi ch has nunbers onit, then you
m ght be satisfied, right?

MR ORECHWA: Well, 59 -- take 59 cases
and do it the classical, statistical, paranetric way.
You should --

CHAI RVAN WALLI S: Ri ght . Okay. So |
think it's about tinme to take a break now?

MR. ORECHWA: Yes, please. |'ve got to --

CHAI RVAN WALLI S:  Listen to anyone el se?
Do you have any ot her question, Vic, maybe? Sanjoy?
So we could take a break until five past 3:00.

Thank you very nuch, Yuri

(Wher eupon, the foregoing neeting went

off the record at 2:52 p.m and went back

on the record at 3:07 p.m)

CHAl RVAN WALLI S: Let's conme back into
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session to hear from Sarah Col po.

M5. COLPOG Is this one working?

CHAI RVAN WALLI'S: | don't know. It's best
if you use the m ke which you carry around. Do you
have a place you can put it?

M5. COLPO. No, that's the thing.

DR KRESS: Then you have to do this.

CHAI RMAN WALLI S:  Then you have --

DR. KRESS: Doesn't it hang around your
neck? No.

CHAI RVAN WALLIS: It doesn't hang around
your neck?

DR. BANERJEE: M ght strangle you.

M5. COLPO. Yes, that's what |I'mworried
about .

CHAI RVAN WALLI S: Ckay. Well, speak into
the other one. |If you have to stand up naybe you can
just grab it and walk around with it.

M5. COLPO Okay. Al right. MW nane is
Sarah Colpo. |1'ma reactor engineer in the Reactor
Systens Branch of NRR  And ny role for this effort
was to review the 2D/ 3-D assessnent and also to do a
code docunentati on conpari son

And | did sone paranetric studies where it

was ny job to investigate the inportance of some of
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t he paraneters in the code and report what | found to
ot her nenbers of the team | want to be clear here
that it was not within the scope of ny reviewto make
deci si ons about what to do with this information.

DR BANERJEE: Do we have a handout ?

DR.  KRESS: Yes. You didn't get one?
Looks like this. D d you get a handout?

DR BANERJEE: No. Sarah, will you be

using this fornf?

M5. COLPO | will. Only a couple tines,
but I will be using it.
(Pause)

M5. COLPO Ckay. In ny review of the
witeup of the 2D 3D assessment, | conpared the
witeup to the plots that Framatonme ANP provided to
see if what they said nade any sense.

When it didn't make any sense at all for
me | spoke with senior engineers until | understood
what was going on, and then went from there. The
bottomline for me fromthat reviewwas that the codes
were nostly conservati ve.

The results were nostly conservative, but
| didn't -- | guess being newto this ganme | have a
hard time seeing themas realistic, because | guess |

have different expectations since |I'mnew, | guess.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

922
CHAI RVAN WALLI S:  Your expectations are

for a closer conparisonwith datato berealistic, or?

M5. COLPC Yes, that's what | was
t hi nki ng.

CHAI RVAN WALLI'S:  You were surprised by
t he degree of scatter or?

M5. COLPO Yes. You know, and |ike I
said, I'mnew. So you know, this may be |eaps and
bounds better than what was around before, but just,
| had maybe different expectations. There was one
case where the code was not conservative when
Framat onme ran a UPTF test.

It ended up that there were |large
oscillations in the pressure and in the | ower plenum
| evel in mass. So Framat ome suggested that the | arge
oscillations were due to the level tracking nodel,
which is inthe bottomnode of the | ower pl enumnodel.

They t hought they' d go ahead and turn t hat
of f and when they did the oscillations danpened, but
the mass and | evel in the core were still nuch | ower
than the data. So to investigate that, they
i mpl enented a 2D | ower pl enum nodel

The results inproved. However, in that
case the levels in mss in the core was

nonconservative. So even though the -- | ooking at the
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way that they've chosen to nodel it, it was nostly
conservative, there were occasions where it wasn't.

| have to say that Framatone and the RAI
response said that they don't have the intention of
nodeling the |lower plenum as a 2D part of their
nmet hodol ogy.

CHAI RVAN WALLI'S: |'m wondering what we
shoul d concl ude fromthis.

M5. COLPO Well, that their 1D is good
enough.

CHAI RMVAN WALLIS: It's not good enough or
i s good enough? They think it's good enough?

M5. COLPO. They think it's good enough.

DR. RANSOM 1D where?

DR. BANERJEE: Lower plenunf

DR. RANSOM Lower plenum

DR. BANERJEE: Were you -- did you -- when
you say conservative, you nmeant that the predictions
inthe core were lower in level or sonmething than the
experiments?

M5. COLPO.  Were --

DR. BANERJEE: 1s that what you neant by
conservative?

M5, COLPO Right, that they weren't

maki ng assunptions that were the wong directions.
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CHAI RMAN WALLIS: No. The results are

conservative, presumably.

M5. COLPO.  Pardon ne?

CHAI RVAN WALLI S: Not the assunptions.
It's theresults; you found at the core that the | eve
was predi cted to be hi gher than neasured or sonet hi ng?
| s that what you nean by conservative?

MS. COLPC O --

CHAI RVAN WALLI S: The ot her way around?

M5. COLPG -- or the other way around,
yes.

CHAI RMAN WALLI S: The ot her way around i s
conservative?

MB. COLPO  Right.

DR RANSOM There was too nuch
entrai nnent of water being carried out of the vessel
or?

MS. COLPO Right.

CHAI RMVAN WALLIS: So then you passed on
your observations to the nore experienced nmenbers of
this team and --

M5. COLPG  The seni or engi neer.

CHAI RMVAN WALLIS: -- they had to decide
whether or not to reach sone conclusion or how to

reach concl usi ons?
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M5. COLPO Ri ght . | didn't have that

difficult task. That was beyond nmny scope of
responsibility.

CHAI RVAN WALLIS: It's alittledifficult
for this group to reach concl usions, so -- because we
haven't seen this in the degree of detail that you
have. So is this witten up sonmewhere?

M5. COLPO It's in the -- | «can't
remenber whi ch documentation chunk it's in, but --

CHAl RVAN WALLI S: | don't know if the
i ndi vi dual staff reviews ever get through a
docunentation that's accessible to ACRS. Maybe we
will ask. We will ask M. Landry what he concl uded
fromwhat you told him

May we ask you now, Ral ph?

MR. LANDRY: | think let's go through and
hear the whole presentation first.

CHAl RVAN WALLI'S: She's going to do the
whole thing first. GOkay. Okay. W'IlIl cone back to
you.

MR. LANDRY: Because you have to | ook at
the entire package of the RAIs and the responses to
the RAIs to see where we ultimately concl uded that --

CHAI RVAN WALLI S:  Ckay.

MR. LANDRY: -- therealistic |arge break
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LOCA net hodol ogy was conservative overall in its
predi cted capability.

M5. COLPO Al right. So the next thing
| worked on was a spot-check of the code and the
docunent ation for consistency. | |ooked at things, |
nmean, from just as basic as typos up to, you know,
were the units correct. Were the equations matching
with what was in the docunentation?

And what | found was that there were
occasi ons where the docunentation didn't match the
code, and that's not to say that the code was w ong,
but the docunentation was wong. And Framatone --

CHAI RVAN WALLI S: It seens to ne very
strange that the code is always right and it's al ways
t he docunentation that's w ong.

M5. COLPO Vell, | picked the wong
choice of --

CHAI RVAN WALLI S: I would think you'd
wite the equation first and then put it in the code.

M5. COLPC Wl l.

CHAI RVAN WALLI'S: Seens to be the other
way around. You wite the code and then you figure
out what the equation nust have been.

DR RANSOM Vell, | wonder if it's

possible that different people did the witeup from
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t he devel opnent si de.

CHAI RVAN WALLI S: That's probably it.
It's al nost certain.

MR. LANDRY: If 1 may. Ral ph Landry
again. The codeis witten fromcal cul ati on not ebooks
and devel opnmental materials. Afterwards, the
docunmentation is prepared for the code. The
docunent ati on i s not prepared and t hen t he code taken
fromthe docunentation.

This has been an ongoing problem that
we' ve had in the past with the National Laboratories
back in the early days of the code, that the code
should be witten. And it was very difficult to get
docunent ati on prepared on what was in the code.

And sonmewhere errors get introduced into
t he docunentati on because they're working from hand
notes, hand cal cul ati ons, cal cul ati on not ebooks and
the code, to then wite and prepare the docunentati on
of what is in the code.

So this is not a surprise that there are
errors in docunentation, but not inthe code. But if
we | ook at the code then we di scover t he docunent ati on
doesn't match exactly.

MR. SCHROCK: What is the reference for

what is correct? O how do you know when you | ook at
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t he code whether it's right or wong?

MS. COLPC Vell, what | did was ask
questions. If there was sonething that appeared in
t he equations that didn't appear in the docunentation
| asked t he general question, explain this paraneter,
and then it can go either way.

Well, is it wong in the code or is it
wrong just in the docunentation? Didthat answer your
guesti on?

MR, SCHROCK: |I'mnot quite sure.

M5. COLPC  Ckay.

MR. LANDRY: Virgil, what we end up doi ng
with the RAIs is give the applicant the opportunity to
explain to us which is correct, rather than the staff
go out and determ ne which is the correct.

The onus is on the applicant to explain
which is correct, and we can then | ook at the response
and look at literature and say, are they descri bing
the correct correlationthat we are famliar with from
the literature. And can we then conclude that, yes,
they're right, the docunentation is w ong.

MR. SCHROCK: How do you guard agai nst t he
possibility that they agree with one another, but are
in fact wong?

MR. LANDRY: That the code and
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docunentation are the sanme?

MR. SCHROCK: Are in agreenent, but --

MR. LANDRY: But they're both incorrect?

MR. SCHROCK: -- but are incorrect. Yes.

MR. LANDRY: That was one of the reasons
we started to do this spot-checking. The conmittee
has requested the staff nunerous tinmes to |ook at
individual lines in the coding and make sure things
were coded right.

So we started down this path and found in
sone of the subroutines that there were |ines of
codi ng whi ch di d not agree with t he docunentation. W
did not go back and start checking the individual
lines then against literature when both were in
agreenent to see that, yes, this was coded right.

As | said earlier, we have to do a
snapshot review. W have to pick out particular itens
to |l ook at and determine, are they correct or not.

MR, SCHROCK: Ckay. So the bottomline
is, you don't claimit's exhaustive. It's --

MR, LANDRY: No. No.

MR. SCHROCK: -- we've got some neasure of
errors that are discovered.

MR.  LANDRY: This was to give us a

snapshot vi ew of, can we spot-check and see sonet hi ng
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was done correctly. And in our spot-checking, which
Sar ah di d, Sarah found a nunber of instances where she
said, why does this -- what's in the code show
something different than this in the docunentation,
and Framatome woul d cone back then and say, because
such and such.

DR. KRESS: The other problem would
probabl y get uncovered by your conpari sons withtests,
for exanpl es, and by your cross-checki ng with anot her
code to see if you get the sanme kind of results, if
you had both wong, docunent and the code; if
sonething's wong in there, is in the wong
correl ation, for exanple.

MR LANDRY: Right.

DR. KRESS: O wong formon it, then it
woul d show up in sone of your other tests, probably.

MR. LANDRY: Yes. And well, that can give
you a gross error.

DR KRESS: Yes.

MR.  LANDRY: Some of the really find
errors that may not show, but that is another way and
that's another reason why we do confirnmatory
cal cul ati ons, and another reason why we did sone of
the stuff that Sarah's going to talk to, if she can

get to it, looking at sonme of the paraneters in
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paranetric studies that she did with the code.

CHAl RVAN  WALLI S: But presunmabl vy,
sonetimes you do | ook at the original document. You
have all these papers and you're interested in
For sl und- Rohsenow particularly --

MR LANDRY: Right.

CHAIl RVAN WALLIS: -- | woul d imagi ne you
can't help looking at the equation that's in the
publ i shed paper, and probably noticing when the
docunentation is not the sane.

MR ATTARD: Yes. Dr. Wallis, ny
understanding -- Tony Attard fromReactor Systens. |
di d t hat exact thi ng when Sarah first brought a couple
of these questions. | went back to the sources and
various textbooks actually, and what happened quite
a nunber of tines is that the expressionin -- or the
equation in the submttals was witten slightly
different than what it was in the textbook, okay.

And t hat was enough to kind of just throw
things off a bit. But in reality there was just a
par ameter change fromone to the other. So we did
check that at the equation |evel.

M5. COLPO.  All right. The next thing
| ooked at in what |' mspendi ng probably the rest of ny

time here talking about is the paranetric studies.
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What they did was focus their review on the nost
signi ficant paraneters.

| varied FWRAG VISCOL and post-DNB
subroutines. FWRAGcalculatetothe wall dragterns.
VISCOL calculates the water liquid density or
viscosity, | nean. And post --

CHAl RVAN WALLI S:  Excuse me. These wal |
drag ternms are what they've been calling the |oss
coefficients? O are they sonething el se?

M5. COLPG.  |'m not sure.

CHAl RVAN WALLI S: Vell, they are a
generalized friction factor |oss or the places where
they don't have |loss coefficients? O what are the
FWDRAG? They're wall friction, but nost of your --
many of your conponents have a K | oss factor rather
than a wall friction or both of themor --

A PARTI Cl PANT: They got bot h.

CHAI RVAN WALLI'S: They got both. Ckay.
So you're not varying the |loss coefficients. You're
varying the friction drag.

DR. BANERIJEE: You nean, the total
frictional drag and the total |osses are about the
same in magnitude going around the circuit or what?
No -- yes. You said they were very simlar

DR. MARTI N: In the --
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MR. BOEHNERT: You need to get the m ke,

|'msorry, to get you on the record.
DR. MARTIN. In the nmonmentum equation --
DR. BANERJEE: Ri ght.
DR. MARTIN: -- the fornulation, there's
-- the order of magnitude obviously is different.
DR. BANERJEE: What is the rel ative order

of magni tude?

DR. MARTIN. Well, | guess it depends on
what you're looking at. |If you're in a straight pipe
but no fornula, it's at -- well, at zero.

DR. BANERJEE: Right. But in the typical
circuit.

DR MARTIN  Typical circuit.

DR. BANERJEE: Right. Pick one that you
did a calculation for, one of your cases, anyone.

DR. MARTIN: | would say they're onthe --
i f you're going through a conponent |ike a bendit can
be on t he sane order of nmagnitude. They're not -- you
know -- they're not tal king about ten to the six type
t hi ngs, and you' re probably only tal ki ng about ten to
the three. 1t's probably less than that, ten to two.

CHAI RVAN WALLI S:  What do you nean by ten
to the three?

DR. MARTIN: They can vary ki nd of in that
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-- | nmean --

CHAI RVAN WALLI S: Oh, by a factor of
1, 000?

DR. MARTIN: At the nbst maybe 100, if you
have -- as long as you have sonmething. And |I'mj ust

-- and |I'm gaugi ng that based on | ooking at output,
where they -- you know -- we'll have --

DR BANERJEE: So let's say that --

DR. MARTIN. -- a list of what the F-wall
F and formF, we have those outputs and |' mjust going
on experience there and |ooking at the output and
seei ng nunbers that are kind of in the ball park, but
sonmeti mes they may be off by 100.

DR. BANERJEE: Well, you want to conpare
Kwth 2FL divided by D, right, their equival ent?

DR MARTIN Yes. FL over D and --

DR. BANERJEE: Yes, 2FL by the end of the
--or 4by Dif youwish -- against K. And let's say,
take a couple of typical cases, we cone in fromthe
code leg, go down the down-coner into the | ower
pl enum what is the relative nagnitude of those two in
typical terns, K versus 2FL by D?

DR. MARTIN. Well, you'll have a friction
| oss along the walls everywhere.

DR BANERJEE: R ght.
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DR. MARTI N: Just what we' ve t al ked about .

We'l|l apply the formloss, or basically our guideline
is we will go to | DLECHECK or Crane or sonething to
determ ne the formlosses. So certainly, when the --
at the cold leg to the down-coner there is a
calculated formloss there that's put in there.

Then you won't have anything unless
there's a geonetry change, you know, up the area of
the down-comer will vary again at the appropriate
junction. There'll be sonething there.

DR. BANERJEE: No. |'mjust trying to get
a feel for it.

DR MARTIN. And I'msaying it's --

DR. BANERJEE: What's the relative
magni t ude of these?

DR. MARTI N: -- it's going to be very
cl ose, but you know, dependi ng what you have, it nmay
be -- you know -- up to 100 DI P off.

DR. BANERJEE: Let nme neke a statenment and
see if it's correct, then. Except in the core, form
| osses dominate frictional |osses. Isthis correct or
not ?

DR. MARTIN. Yes, when you have them |
nmean, in straight pipes you' re not going to have them

right. | nean, they're --
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DR. BANERJEE: Yes. But let's say for a

circuit, leaving aside the core, if | nake the
statement, formlosses will dom nate over frictional
| osses, is that correct for the whole circuit or not?

DR MARTIN: I'"Il agree with you.

DR. BANERJEE: COkay. Inthecoreit's the
ot her way around. Ckay.

M5. COLPO  Okay. In these paranetric
st udi es t he FWDRAG subr outi ne had t he nost si gni fi cant
affect on the peak cladding tenperature, and given
t hat that was the case, the FWDRAG was t he subroutine
that | chose to focus nmy paranetric studies on.

DR KRESS: Now, FWDRAG is a subroutine?

MS. COLPC It's a subroutine that
cal cul ates the --

DR. KRESS: How do you paranetrizie the
subroutine with --

M5. COLPOG Well, what | did was, the --
| went into the code and at the very bottomwhere it
conputes the wall drag term | introduced a
mul tiplier.

DR. KRESS: Onh, | see. kay.

M5. COLPO O -- well, dependi ng on whi ch
case we're tal king about, of two or ten or .1.

DR KRESS: You went to the bottom i ne
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result.

M5. COLPO Right. Right.

DR. RANSOM Nornal |y, the code cal cul ates
one for the liquid and one for the vapor.

M5. COLPO. | did them both.

DR. RANSOM You did themboth. | had one
nore question: why you selected these particular
par amet ers?

M5. COLPO Well, | -- to tell you the
truth, I chose VI SCOL because |'ve always -- just ny
own personal choice that |'ve always thought liquid
viscosity seened to be a pretty inportant paraneter.
And so that was ny own curiosity.

| chose the wal |l drag because | just think
it woul d be inportant, and | chose post-DNB because |
just thought it seenmed like it would be an inportant
one; nothing nore than that.

MR, SCHROCK: So VISCOL essentially --

DR. RANSOMV So of you chose interface
drag you probably found a really big affect.

M5. COLPO. Actually, | believe sonebody
has already |ooked at interface drag, interfacial
drag. |Is that correct, Ral ph?

MR. LANDRY: It's been | ooked at but we

haven't | ooked at it with this code.
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DR. RANSOM | was just curious why, you

know, you chose the paraneters you did and | guess
just to see what the sensitivities were?

M5. COLPO Right.

CHAIl RVANWALLI S: The i nterface drag makes
quite adifference in the things |i ke pool swell and,
you know, entrai nment and carryover.

M5. COLPO Well, unfortunately, |I didn't
choose that one. | could certainly do that.

DR. BANERJEE: This is just a frictional
drag. So you -- because you were interested in the
core, primarily, | take it?

M5. COLPO  Yes.

DR. BANERJEE: COkay. So you didn't change
any of the |oss factors.

M5. COLPO  No.

MR. LANDRY: Keep in mnd that we were
trying to keep this fairly easy to understand. This
was -- for this type of reviewthis was a first shot
at doi ng sonething of this nature. So we were trying
to keep it at a range where we understood what was
goi ng on and where we t hought we coul d see an affect.
W wanted to see what woul d happen with the code.

DR. RANSOM Wl |, the other one woul d be,

were the ranges that you chose consistent with the
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non- paranetric studies that they made using the
statistical approach?

MR. LANDRY: No. W chose ranges to try
to make an affect.

DR. RANSOM | nean, were they bigger or
smaller or -- is that correct?

M5. COLPO | didn't even |ook at the
statistical --

R. RANSOM \Wat Framat one di d?

M5. COLPO  Yes.

DR. RANSOM O what they used for their
multipliers or range?

M5. COLPO | just, like Ralph said, I
just picked ones to see where | would get an affect,
or if there would be an affect at all.

MR. LANDRY: Every tinme we do this we get
alittle smarter. So we're --

DR.  RANSOM No, |'m not objecting to
doing it, but I'm wondering, what do you nmake of it.

MR. LANDRY: Yes. W wanted to see an
affect, and fromthis we have sone ideas. And next
time we review a code we have further ideas where to
go.

CHAI RVAN WALLI S: Yes. See, you're --

this is a good step and you're learning as you go
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al ong.

MR. CARUSO There is a strong el enent of
staff devel opnment associated with this.

CHAI RVANWALLI'S: We're interestedto have
you describe the picture that's up on the screen

M5. COLPO  Well, 1'Il be happy to tell
you all about that. What this plot shows, and going
back to the statenent that | <chose different
subroutines to | ook at, and found t hat FWDRAG has t he
nost significant affects.

As you can see, the peak clad tenperature
was hi gher for FWRAG It occurred nore than 100
seconds |l ater than the --

CHAI RVAN WALLI S: But that was wth
FWDRAG, what, ten times as nuch or sonethi ng?

M. COLPO  Right.

CHAl RVAN WALLI'S:  Ten tinmes as nuch?

M. COLPO  Ri ght.

CHAI RVAN WALLI S:  Ckay.

M5, COLPO And it just looks like a
different transient. It doesn't quench at the sane
time the other ones do. So I thought FWDRAG s t he one
to | ook at.

DR. RANSOM Wel |, didyou multiply FWDRAG

just in the core or through everywhere, everywhere
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it's used?
MS. COLPO Wherever it's used, that's

where it would come up, because in that bottomline

where it has the final -- this is what the wall drag
is, | just put a multiplier in, two, ten, .1 and so
on.

CHAI RVAN WALLI S:  But then the other ones
t hat those bl ack, red and bl ue, those are for VI SCOL
changes or sonet hi ng?

M5. COLPO. VI SCOL and post - DNB.

CHAl RVAN WALLI'S:  Ch, those are a factor
of ten on both of those things?

M5. COLPO Actually, thereis afactor of
two or three on those. Now, the reason that | put up
the ten was that | also did the sane two or three on
the FWDRAG and it had a significant affect, too. So
| wanted to enphasize on this slide that it had the
nost significant affect.

And | guess if | had put the sane
multipliers in you would have still seen the sane
idea. It's just accentuated here a bit nore. Anynore
guestions on that?

MR. SCHROCK: 1Is viscol sinmply theliquid
viscosity? Did | understand that --

M5. COLPO The water liquid viscosity,
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correct.

MR, SCHROCK: And you put a nultiplying
factor of three on that?

M5. COLPO. Two and three.

MR SCHROCK: Two and three.

M5. COLPO  Yes. Actually, | did nore
than that. | started out with .5, you know, to see.
It wasn't a whole |lot of difference.

MR SCHROCK: It's not --

M5. COLPO. | just kept playing with it
until | saw somet hi ng happen.

CHAI RMVAN WALLIS: Well, the title says,
"PCT i ndependent of |ocation.”

MS. COLPO.  Right.

CHAI RMAN WALLI S: Does that nmean that you
fixed the place where you raise the tenperature or?

M5. COLPO. What that nmeans is that this
was run with the Westinghouse three-loop nodel that
Framat one ANP gave us.

CHAI RMAN WALLI S: Ri ght.

M5. COLPO And there was a script that
could go through and | ook anywhere in the core and
pi ck the highest peak cl addi ng tenperature.

CHAl RVAN VWALLI S: Ah, that's what it

nmeans, is that this -- it searches for the peak cl ad
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i ndependent of where it may be?
MS. COLPG  Yes.

CHAI RMAN WALLI S: That's what the typo

Ckay.

MS. COLPO  Right.

DR KRESS: Are you --
CHAI RMAN WALLIS: So you're --
DR, KRESS: |'msorry.

CHAI RMVAN WALLI S:

real peak clad tenperature.

-- soyou're findingthe

M5. COLPO Right.
CHAl RVAN WALLI S:  Yes.
DR. KRESS: But when you vary viscosity
aren't you just going for a wld ride?

CHAI RVAN WALLI S: Maybe it's also an
i nterface drag.

DR. BANERJEE: You vary the Reynol ds
nunber .

CHAI RVAN WALLI S:  And al | ki nds of things.

DR. BANERJEE: You vary the Reynolds
nunber, too.

CHAI RMAN WALLI S: Maybe it's also an
i nterface drag.

DR. BANERJEE: Maybe. | don't know. 1'd

have to | ook at the formnul ati on.
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MS. COLPO Framatonme, like | said

provi ded the staff with the Wstinghouse three-Ioop
| arge break LOCA nodel, and | ran a base case wth
this nodel and then inserted the nultipliers of two
and ten in the FWRAG subroutine of the code and
reconpil ed and reran the plant deck.

Those results were interesting and
pronpted some further investigations, and |I'll show
them on the next slide. But just to say right now
that for further i nvestigati on Framat one al so provi ded
t he i nput deck for the FLECHT SEASET test 31504.

| ran a base case with that nodel and
inserted multipliers of .1, two and ten into the
FWDRAG subroutine of the code, reconpiled and reran
t he FLECHT SEASET nodel, and this study will be the
focus of the rest of nmy presentation.

O course, one of the differences between
the two cases is the PWR case is a nodel of the whole
primary cool ant system \Wereas, the FLECHT SEASET
test is basically just a | ower plenumand a core and
an upper plenumand that's it.

Soit really focuses the investigation on
what happens when you increase or decrease the wal
drag in the core.

DR. RANSOM Do you knowif in the FLECHT
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SEASET case they had boundary conditions of just
pressure? O did they have a velocity boundary
condi tion?

M5. COLPO. They had pressure, tenperature
and velocity, and I'lIl get to that. | have a
nodal i zati on di agramthat shows that. These are the
results fromrunning the PWR cases. The heavy bl ack
line is the base case with no multiplier or just one
as the nultiplier on FWDRAG

The blue line is the case nodified to
calculate ten tinmes the wall drag. As you can see,
t he peak cl ad tenperatureisincreased withincreasing
wal | drag. This is explained by saying that the wall
drag retarded refl ood by sl owi ng down t he progress of
the clinch front.

Al so, the ten times wall drag case | ooks
like atotally different transient and it resulted in
over 100 degree hi gher peak cl ad t enperature occurring
| ater, and once again, doesn't quench before the end
of the cal cul ati on.

So because of these results | was
interested in running some cases where refl ood woul d
be the focus, and that's what | was just tal ki ng about
in running the FLECHT SEASET nodel runs.

This slide shows the FLECHT SEASET cases
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that | ran with the nodel provided by Framatone. The
bottom green line, |1 just wanted to interject
sonething here. It didn't show up on the slide right
here, but the bottom green line shows the liquid
viscosity multiplied by a factor of ten.

And for sone reason it didn't show up on
either nmy overhead plot or the plots that | printed
out for handouts for you all. So this one, this
bottom green line, this is actually ten tinmes the
liquid viscosity.

CHAI RVAN WALLI S: That's interesting,
because ten times viscosity in the turbulent region
| ooks as if it's alnost |ike four times the wall drag,
whi ch doesn't seemquite right for the usual exponent
on Reynol ds nunber.

But maybe it's changing sonething else

i ke the bubble rise velocity or something. So it's

hard to tell.
DR BANERJEE: What are the other |ines?
M5. COLPO. The other lines there are
these -- I"'mnot sureif |I'mpointing correctly. This

istwo tinmes the wall drag, one tine the wall drag, or
basically no multiplier, and 0.1 tinmes the wall drag.
And those are the different peak clad tenperatures

t hat you get running those cases.
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DR. BANERJEE: And the | owest one is ten

times the wall drag?

MS. COLPO The | owest one is the ten
times.

DR. BANERJEE: So in this case the peak
clad tenperature went down with increasing order?

M5. COLPO. Yes, which is interestingly
enough, just the opposite of what we saw in the PWR
case.

DR. RANSOM The pressure boundary
condi tion, although that's what you' d expect because
you're reducing the flow rate, apparently.

CHAI RVAN WALLI S: Wl |, then you expect it
to get hotter if you reduce the flow rate.

M5. COLPO. Wl |, FLECHT SEASET, this test
had a constant velocity input, .972 i nches per second
reflood rate constant.

DR. RANSOM Onh, the velocity.

M. COLPO  Right.

CHAI RMAN WALLI S: Constant velocity.

M. COLPO  Right.

CHAI RVAN WALLIS: Oh.

M5. COLPO They're putting it in as a
constant velocity, constant reflood rate.

DR. RANSOM Oh, | see.
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CHAI RVAN WALLI S:  And that's reduci ng t he

Reynol ds number.

DR. BANERJEE: Reducing it, okay.

CHAI RMAN WALLI S: So the best thing we
could do is call this run nol asses.

(Laughter)

DR.  RANSOM This viscosity, | guess,
would go into the heat transfer coefficient
cal culation, as well?

MS. COLPO. Pardon ne?

DR. RANSOM Well, it would go into the
heat transfer coefficient calculation, as well as the
wal | drag?

M5. COLPO.  The --

DR. BANERJEE: This is the wall drag.

DR.  RANSOM If this is the property
routine.

M5. COLPG This is the wall drag.

CHAl RVAN WALLI S:  Except for one case.

M5. COLPO  Except for the one case.

DR. RANSOM The one case, right.

M5. COLPO The one bottomgreen |ine case
that | just put on there for conparison, say, to show
that the wall drag nultiplied by ten had nore of a

significant affect than --
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DR. RANSOM (nh, yes.

M5. COLPO -- ten tines the water
vi scosity.

CHAI RMVAN WALLI S: It's very strange,
because if you had an enornous wal | drag you woul dn't
have any flow, presunmably, or what woul d happen?

DR BANERJEE: |If she's injecting --

CHAl RVAN WALLI'S: You're forcing the fl ow

M5. COLPO Right.

CHAI RMAN WALLI S: Ri ght.

MR. LANDRY: | think if you let Sarah go
t hr ough an expl anati on.

CHAI RVAN WALLI S:  Ckay.

MR LANDRY: Because we did a |ot of head-
scratching on what was going on in this.

CHAl RVAN WALLI'S:  Yes, we can do that.
Maybe we shoul d nove on and then --

M5. COLPO  Ckay.

CHAl RVAN WALLI S: -- see what we | earn at
t he end, yes.

M5. COLPO. Well, this plot definitely
pronpted me to dig in and figure out what was goi ng
on. | wanted to show you a nodalization diagram |
promise |I'm not going to try and draw any control

vol umes on this thing.
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And | wanted to let you know al so that
this was generated by SNAP. So SNAP does work. As |
nmenti oned before, there's -- the | ower plenumhad 40
psi and 123 degrees F, and in this junction here into
t he heated portion, the heated core region, there's a
constant reflood rate of .972 inches per second.

So that was just constant throughout the
test. Then you have t he unheat ed core regi on and t hen
t he upper plenum which also had | believe it's --
what is it -- 40 psi and 400 degrees F.

MR. SCHROCK: The injected water is always
123?

M5. COLPO  Yes.

CHAI RVAN WALLI S: Vell, it keeps the
liquid in there, right?

M5. COLPO This is just a picture of the
core, the heated core region with its 20 axi al nodes
and the elevations that correspond to each of the
nodes or the volunmes. The integral mass flowin, mass
flow out and carry out fraction was the sane for al
of the runs.

There was no change when we changed the
mul tipliers. Integral mass flow in. |'mnot sure
that you all have these plots in.

MR. BOEHNERT: W don't have those.
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M5. COLPO. Right. Because there wasn't

really anything to show except for everything was the
sane.

DR. BANERJEE: Well, you were forcing the
in flows -- forcing velocity.

M5. COLPO Right. So okay. Here, | get
to use ny two overheads. GCkay. What you can see on
t hese clads is of the steamoutput rate and the |iquid
outflow rate is that a higher wall drag produces a
hi gher steamoutflow, and a lower |iquid outflow

The one-tenth of the base case wall drag
produced the highest liquid outflow and the | owest
steamoutflowrate. What we're seeing i s nore water
is being held in the | ower core section, which boils
and produces nore steam and that's substantiated
further by the next few slides.

CHAI RMVAN WALLI S: | guess these steamfl ow
oscillations are why Larry Hochreiter has his danping
vessel in his new experinent.

DR BANERJEE: It's also due to Unow s
(phonetic) boiling cal cul ati on.

M5. COLPO This slide shows a plot of the
differential pressure at the |ower one foot of the
core. And as you can see, the larger wall drag again

is seen to retain the nost liquid in the | ower core
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region. Okay. You're going to |ove these.

(Laught er)

M5. COLPO Al right. What you' re seeing
here --

CHAI RVAN WALLI S: Modern art, it |ooks
l'i ke.

M5. COLPO  Yes. It is something nore
beautiful than nodern art, even. \hat they show is
the void faction in the core, and what these -- these
different lines showthe void fraction as you nove up
in the core, so.

DR. RANSOM In this particul ar case does
it start out full of liquid and thenit's boiling off
or?

M5. COLPO No. No. It's getting filled
up.

CHAI RVAN WALLI'S: It's full of steam

DR. RANSOM Oh, is this void fraction or
is this liquid fraction?

M5. COLPO It's a void fraction. 1f you
can see --

CHAI RMVAN WALLIS: They all start at the
top. They all start at the top and cone down.

M5. COLPO. Well, | think the very first

one started at the bottom and went up.
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CHAl RVAN WALLI S:  No.

MS. COLPOG  No?

CHAl RVAN WALLI'S:  Looks to ne that they
all start --

M5. COLPO. Start at the top and go down
to the bottom

CHAl RVAN WALLI'S:  They all start at the
top, yes.

M5. COLPO Right.

CHAI RMAN WALLIS: It's dry at the start.

M5. COLPO Right.

DR RANSOM Oh, | see. Right. Okay.
It's filling up with liquid, yes.

CHAl RVAN WALLI'S: Oh, | think we're going
to have to ask Ral ph Landry what he concl udes from
this, too.

DR. BANERJEE: And you said we've |ove
them sois it the art we love or is there sonething
we shoul d know from here?

M5. COLPO. Well, it's partially the art.
The thing that you should notice fromthis is that in
the point -- 0.1 nultiplier case you see the -- in the
upper regions of the core, which is as we nove this
direction, in the upper regions of the core you're

getting a lower void fraction than you do with ten
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times the wall drag.

It's staying -- the void fraction is
staying higher. So that's what | saw in conparing
t hese two.

MR. SCHROCK: How do you interpret where
you are in the core on this?

M5. COLPO. So and now-- now, this is why
| said you'd love it, because basically it's just --

each of these lines represents a level in the core.

So as you --

MR, SCHROCK: W don't have the | egend
yet. Ckay.

M5. COLPO. As you kind of progress this
direction --

MR, SCHROCK: (Go across. | see.

M5. COLPO -- through the plat, it's

lines representing higher levels in the core. ©Dd
t hat make sense?

MR. SCHROCK: Yes, liquid is eventually
getting up there.

M. COLPO  Right.

MR. SCHROCK: Yes. The blue one sort of
inthe mddle, is it the same |ocation?

MS. COLPO  Yes. Al of them | nmade sure

that the sanme color lines would mtch the sane
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| ocations, which neant | had to do it over once or
twi ce, actually. Okay. Let's see. This is another
i ndi cation of | ess water being carried out of the core
in the high wall drag case.

And t hese are ny | ast sets of slides, nore
| ovely ones |I'm sure you'll appreciate. Ckay. So
t hese show the flow reginmes for the .1 and the ten
mul tiplier cases. And what | tried to do is point --
see, when you ask the code for the flow reginmes it
basi cal | y pops out numbers whi ch correspond to neeting
sone flow regine.

So that's what's plotted out, is the
nunbers. And then | tried to indicate by pointing
arrows to like, say, this one right here and --

CHAl RVAN WALLI'S:  Excuse nme. This is at
some particul ar point, because presunmably the --

DR. BANERJEE: Different colors are
different |ocations.

M5. COLPO  Yes.

CHAI RVAN WALLI S: The col ors are di fferent
| ocati ons?

M5. COLPO  Just the same as in the void
fraction that we were just |ooking at.

CHAl RVAN WALLI' S:  So how do we know - - oh,

different levels being different flow regine,
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di fferent heights on the flowregine. GCkay. GCkay.

M5. COLPO.  So yes.

CHAI RVAN WALLI'S: So four is a bubbly and
five is a slug and --

M5. COLPO Right. | believe so, yes.
Right. Four is a bubbly. Five is a slug.

CHAI RVAN WALLIS: | didn't know t hey had
such a sophisticated flow regi me map, FLECHT SEASET.

DR. BANERJEE: No. They inverted and
uni nverted, the sane fluid uses.

MR. BOEHNERT: Isn't sone of this a matter
of judgnent, though, about what regine to use?

DR. BANERJEE: There's a nap.

MR, BOEHNERT: Yes.

DR. BANERJEE: What el se?

MR BOEHNERT: Those lines were to be
fuzzy.

MR. SCHROCK: Let's see. What is an
i nverted slug?

M5. COLPO.  The slug inverted?

DR. BANERJEE: Bi g chunks of liquidflying
upwar ds.

(Laught er)

MR. LANDRY: What we see the code doingis

selecting the flowregine. And in fact, we' re seeing
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the affect here of inverted annular flow and that's
for the low flooding rate, or the low wall drag case
that Sarah ran, a very strong affect of going into an
i nverted annul ar flow regine.

Wher e we' re bl anketing the rods with steam
we're getting a high mass flow t hrough, but the nass
flowis not penetrating the annul ar regi on and cool i ng
the rods. So even though we supposedly have a | ower
flooding rate for carrying out alot of liquid, we're
not doing it effectively.

CHAI RVAN WALLIS: I'ma little concerned
about it, having so nmuch inverted slug in this, which
is a strange flow regi ne anyway.

DR. BANERJEE: It's very oscillatory. You
see it in reality.

CHAl RVAN WALLI S: You' ve got hunks of
[iquid.

DR. BANERJEE: It's not like real slug,
so, but boy, just up and down.

MR. LANDRY: Now, you have to put what
Sarah was doing into perspective, that we were not
doing it to verify the code or assess the code. W
were trying to understand what the code was doing.
And by doing this calculation set for a big plant

cal cul ation we had -- we confirmed our feeling that
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wal | drag is going to be a strong affect.

Viscosity is going to be a |ower order
affect. When we | ooked at the FLECHT SEASET, though,
we were very surprised because it seened to be going
t he opposite of what we thought shoul d be happeni ng.

And what began as just doing sone
cal cul ati ons ended up a pretty i n-depth anal ysi s t hat
Sarah had to do, because she had to then go back and
figure out why is this inverting what | expect to see.

And it's only by tracing through what the
code was doing with selecting the flow regi ne map
matching up with the fl owconditions, that we're able
to see that, well, this thing is going into a flow
regime that seens to be carrying out fluid or |iquid,
but it's doing it inefficiently as far as heat
transfer is concerned.

And then when we started to think about
it, okay, yeah, that is reasonable and it does fit,
because we're fixing the flooding rate.

DR. BANERJEE: The pressure was hi gher at
the bottom right?

MR. LANDRY: Right. Right.

CHAIl RVAN WALLIS: So this --

DR. BANERJEE: How nuch hi gher was it, do

you know? Do you renenber?
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MR. LANDRY: Sarah had that.

CHAI RVAN WALLI S: Well, it's varied,
dependi ng on the wall drag.

DR BANERJEE: Yes, that's what | nean.

MR. LANDRY: Right. The wall drag alters
the pressure distribution throughout the channel
alters the flow regine.

M5. COLPC Is this the one you were
| ooking for?

DR BANERJEE: Right. Right.

CHAl RVAN WALLI'S:  So what you're gaining
fromthis is -- because of some confidence that the
code is giving results which make sone sense
physi cal ly when you vary sone things and you expl ai n
why it's doing what it's doing? |s that what you gain
fromthis?

MR. LANDRY: Correct. As | said, this was
not done to confirmthe validity. W were trying to
under stand what the code is doing.

CHAI RVAN WALLI S: Sort of exploring,
expl ori ng.

MR LANDRY: It was nore exploratory.

CHAI RVAN WALLI S: Maybe i n t he fut ure when
you do nore of this you could focus on sone key areas

where something mght be -- have sone significance

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

960

relative to code assessnent or a safety eval uation or
sonet hi ng?

MR.  LANDRY: Right. That's what Ral ph
Caruso indicated earlier in the presentation, that
thisis all a part of the staff's own | earning curve.
W' ve learned sonething from this and when we get
anot her code, whi ch we have anot her code coming in for
revi ew al ready, we've |earned sonething here and we
can carry through and we can explore a couple other
areas now and have sone ideas for our next code
revi ew.

DR. BANERJEE: Wall drag is a pretty good
thing to try because you can get fuel wth very
di fferent roughness and crud formation and all sorts
of stuff, you know, and the fact that it's so
sensitive to it is quite interesting, | would say.

VR.  LANDRY: So our -- from this, our
conclusion is that this was a very good exercise. It
was a good exerci se in understanding the code. It was
a very good exercise for us in working with the code.
W' ve been able to get into the code and fix our own
m nds, has the coding been done correctly, or the
spot - checki ng we did.

Do we see which -- a coupl e of paraneters

that we feel are inportant, are they i nportant? Does
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this confirmin our mnds the i nportance of a couple
of key paraneters as indicated by the PIRT? So
overall, we're quite pleased with this work.

It is a beginning for us and we hope to
have t he opportunity to conti nue wi th addi ti onal codes
in this manner.

M5. COLPO. 1'Il say | definitely | earned
a lot in going through this exercise through the
st udi es.

MR LANDRY: Ckay.

DR. RANSOM | was going to ask you, did
the code fail at all?

M5. COLPO. Not at all.

DR. RANSOM No probl ens?

M5. COLPO.  No problens.

DR. RANSOM  Robust.

CHAIl RVAN WALLI'S: Are we ready to nove on
to Ral ph's summ ng up? Thank you very mnuch.

MR. LANDRY: | don't knowif all that | ast
remark, if Vic neant to say rats, or yea. | don't
know i f he was di sappoi nted or happy.

CHAl RVAN WALLI S: He seened sonehow
surprised that the code didn't fail.

(Laught er)

MR.  LANDRY: kay. Some of the
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conclusions that we arrived at in our SER we
concl uded that the review of the docunmentati on code
and i nput nodel s submitted by Framatonme ANP, that the
S- RELAPS, realistic |arge break LOCA net hodol ogy is
structured consistent with the guidelines of the CSAU
nmet hodol ogy, net hodol ogi cal process.

It addresses the licensing requirenments
for a variety of simlarly designed nuclear power
plants. And in particular, we concluded that this
applies to the three-l1oop and four-1oop Westinghouse
designs and the two by four conbustion engineering
design with bottomup quench, bottom -- or |ower
pl enum i nj ection plants.

Met hodol ogy, the nodel applies to bottom
reflood plants only. In other words, we do not
believe that this applies tothe upper head i njection,
upper pl enuminjection plants, plants for which atop-
down quench occurs.

| f that occurs we feel that there has to
be further revi ewof the nethodol ogy and t he nodel i ng.
The nodeling does not determ ne whether |ong-term
cooling has been satisfied, as this is determ ned by
i ndi vidual licensees as part of the application of a
net hodol ogy, or as part of a design basis established

by the licensee.
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I f thelicensee's design basis has al ready
addressed long-term cooling, this is primarily a
hardware i ssue. Unless thereis sone reason that this
net hodol ogy woul d change the conclusions already in
pl ace, we do not see a need for tal king about |ong-
term cooling with respect to realistic |arge break
LOCA net hodol ogy.

CHAl RVAN WALLI'S:  So you think --

DR. RANSOM Ral ph, is there any interest
in BMWWplants or is that --

MR. LANDRY: This has not been assessed
for application to the once-through steam generator
desi gn.

DR. RANSOM So that's not being
consi dered now?

MR. LANDRY: No. That may be -- Franat one
now -- what was seen -- or it was Exxon, then it was
Advanced Nucl ear Fuels. Thenit was Sienens, it's now
Framat one al so owns what used to be BMNW So at sone
point in time Framatone may very well want to apply
this to the rest of the fleet of Framatone hardware.

At that point this would have to be re-
reviewed for application to once-through steam
generat ors. That's why we've been very specific.

What they' ve asked for is applicability to three- and
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four-1 oop Westi nghouse design; in other words, U-tube
seeded (phonetic) generator, a recirculating steam
generator, and to the conbustion engi neering two by
four design.

MR. MALLAY: This is Jim Mallay. As I
nmenti oned t his norning, our next effort over the next
five to eight years will be apply the realistic --
well, | should say the S-RELAP5 platform to BWR
analysis. W currently do not have plans to apply it
to the BMNV uni ts.

CHAI RVAN WALLI S: Can we |ook at your
first bullet? You conclude from review of the
docunent ati on, code and input nodels submitted by
Framatone is structured consistent wth the
guidelines. That's a very weak sort of statenent.

That sinply says they tried to followthe
rules. Doesn't say it's good. It doesn't say --

MR. LANDRY: Well, they've concl uded t hat
they satisfied the requirenents.

CHAIl RVAN WALLIS: Wwell, of the process,
but it doesn't nean to say that they nmet -- they went
-- they took the exam but did they pass?

MR LANDRY: This norning and earlier
today we've discussed an issue which we are now

exam ni ng.
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CHAI RVAN WALLI S:  They passed everyt hi ng

el se?

MR. LANDRY: They passed until we deci ded
-- until we understood fully what was being said with
regard to selection of the worst (phonetic) break
Si ze.

CHAl RVANWALLI' S: |' mvery surpri sed, see.
You' ve sai d the docunentation, code and i nput nodel s
is what led you to your concl usion. | woul d have
turned it around conpletely and said, in spite of the
docunentation --

(Laught er)

CHAI RVAN WALLI S: -- code and input
nodel s, our assessnent -- our assessnent -- of the way
the overall code works when conpared with the data
| eads us to conclude that it's a good code. | don't
t hi nk you can concl ude anyt hing fromwhat's cl ai med in
approxi mate equation in sone docunentation. That
doesn't tell you if it works or not at all.

MR. LANDRY: Well, what we're saying, Dr.
Wallis, is everything conbined --

CHAl RVAN WALLI S:  Yes.

MR, LANDRY: -- leads wus to the
concl usi on.

CHAl RVAN WALLI' S:  But pl ease, pl ease state
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t hat your assessment -- isn't it your assessnent that
has to be the key decision driving process? The
docunent ati on -- because so many assunpti ons are made
in it and because it's so nuch -- so nmany ad hoc
net hods are i ntroduced to rmake t hi ngs happen, it is a
hodge- podge.

And the only real test of its useful ness
and its acceptability has to be that it wirks as a
package. 1Isn't that -- would you disagree with that
st at enent ?

MR. LANDRY: | don't want to be so
negati ve about any aspect. Wen we assess -- when we
determ ne acceptability or for approval, we |ook at
the entire package and consider the entire package.
The docunentation, maybe it's poor; maybe it's not.

We [ ook at the code itself. W |ook at
t he i nput nodels that work. W | ook at the code and
the input nodels to work with them And that's what
| think you're referring to as our assessnent. By
working with the code, the input nodels and the
docunent ati on we get an overall feel and we | ook at
what is required by the regul ations.

CHAI RMAN WALLI S:  So when you read the --

MR. LANDRY: Wen we put it all together

we say, yes or no. W don't say, in spite of crumy

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

967

docunent ati on we have run a case that says it's okay.
W have to say when we take the entire package
conbi ned --

CHAl RVAN WALLIS:  Wel .

MR. LANDRY: -- we are satisfiedthat they
neet the regulatory requirenents.

CHAI RVAN WALLIS: Let me say it another
way, and then I'Il come back to the other one. Even
i f the docunmentation | ooked good, | nean, even if you
couldn't question the derivation of the equati ons and
the assunptions made and so on, even if the
docunentation |ooked really fantastic and good, |
think you' d still say, you know, that's all very well,
that's theory; you' ve got to show that it works.

And | would think that showing that it
works has to be the key part of it all.

MR. LANDRY: That's an inportant part.

CHAI RMAN WALLIS: Isn't that really the
case?

MR. LANDRY: Yes. Andthat -- today we're
m xi ng what the applicant has shown wi th what we have
| earned, the code itself. The old days we woul d
sinply base it on the docunmentation and what the
applicant or the vendor woul d show to us, because we

woul d not work with the code.
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So today, we have the advantage of not
only having to |ook at the docunentation and say,
wel |, the docunentation |eaves a |lot to be desired.
We don't -- we've | ooked at all the assessnment. W' ve
worked with the code. W' ve | ooked at the internals
of the code.

When we t ake t he whol e package t oget her we
make a judgnent as to acceptability. So | prefer to
not be negative about any one aspect. | prefer to
take the position that because of the whol e package
we're able to draw a concl usi on.

CHAI RMVAN WALLI S: So when you saw the
nonent um equati ons you cheered and sai d, wonderful

MR. LANDRY: Don't put words in ny nouth.

CHAI RVAN WALLI S:  But you're saying, you
know, the docunentation and the i nput nodel submtted
seemto be put up here as being the key thing.

VMR, LANDRY: No. Wen we take it all --

CHAl RVAN WALLI'S: | can't believe that's
t he case.

MR. LANDRY: No. | keep trying to say,
when we take everything together -- | could have put

that in the reverse order and this order was just
that. Witingtheseitens down, it wasn't intended to

infer --
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CHAl RVAN WALLI S:  Ri ght.

VR. LANDRY: -- this is key, this is
| esser, this is |east.

CHAI RVAN WALLIS: | think my viewis that
t he assessnent has to be key, and maybe -- | don't
know i f you've got tinme to tell us a bit nore about
how you were satisfied with the assessnent.

It seenms to me that your mani pul ating the
code was interesting, but it didn't really address the
questi on of whether or not this code's adequate for a
| arge break LOCA It showed that you can run the
code.

You can do paranetric studies, but it
didn't really address the key issue of having to do
wi th nuclear safety or adequacy of the code. And I
suppose i f the code hadn't worked, you know, it taught
you sonet hi ng.

The assessnent has to be at a deeper | eve
than that. So what was this deeper |evel of
assessment that really convinced you to give this an
okay?

MR. LANDRY: Well, when we |ook at the
assessnment cases we |ook at the breadth of the
assessment that's been perforned. Has the code been

assessed agai nst separate affects test? Has the code
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been assessed agai nst integral systens test?

Has t he code been assessed over a range of
sizes? \Wiat -- just ignore the whole question of
scal e right now. Has there been a sufficient range of
Ssizes or tests that are used for conparison and for --
rangi ng fromseparate effects throughintegral systens
to big full-size, if it was avail abl e?

When we |ook at the entire package of
assessnent we can say, okay, for this test theresults
are not as good as we would like to see. There's
sonet hi ng here that i s happening that the results are
not real good.

But when we | ook at the overal | proponents
for all of the assessnents together, we get a nice
feeling that the code is perform ng well against this
whol e range.

Today, the assessnents that are bei ng done
are trying to cover -- this isn't talking just about
Framat one -- today t he assessnents t hat are bei ng done
are trying to cover an adequate range from separate
af fects that nodel or enphasi ze particul ar phenonena,
to full -- to integral systens to full-size, where
possi bl e.

When we | ook at those assessnents we want

to insure that there is as conplete a coverage as
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possi ble. W' re al so nowbecom ng nore and nore awar e
of the difficulties that applicants, vendors are
havi ng i n obt ai ni ng good qual ity data over the entire
range.

And we're beconming naybe a little nore
sensitive to this degradation that | tal ked about
earlier, that the entire code conmunity around the
worl d is conpl ai ni ng about now.

It's going to be very interesting in the
future to seeresults fromtests | i ke those that Larry
Hochreiter is doing, to see nore data in a nore
prototypi c condition, fluid, hardware-w se, et cetera,
for use against -- use with nodeling and testing of
t he codes.

CHAI RVAN WALLIS: Does this statistical
and uncertainty approach help a great deal in
assessi ng whet her a code shoul d be accepted or not?

MR. LANDRY: Personally, | think it does
hel p because by doing conparisons wth separate
affects tests, phenonenol ogical tests, a code can --
a code-user or a code-devel oper can determi ne, are the
correlations and nodels in the code predicting the
phenonmena correctly?

If not, what are the biases plus and

m nus? Do enough of those add t he bi ases to enough of
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t he phenonenol ogi cal nodels and then go back -- or
before doing that, go out and calculate a large
nmedi cal assi stance test, nowsee where the differences
are, add your biases in and see what the code does as
a cal cul ation against the integral systens test?

Does the code -- did the biases now cone
in and give a very good prediction of the integra
systenms test? |t does? Okay. Now, we can go out and
we can understand nore about the uncertainty in the
code and do a prediction in a nore realistic nature
for a full-size plant.

| think this helps a great deal. | think
t hi s hel ps understand what the code i s doi ng and say,
yes, this code is cal cul ati ng phenonena correctly, or
we understand where there are biases in the
phenonenol ogi cal cal cul ation, so that when we get a
result we have nore faith in the result than a
nmet hodol ogy that's so determ ni stic that we say, wel |,
we don't understand a | ot of these things in the code
SO we're going to slap on sonmething that's incredibly
conservative to guarantee that our result s
conservative, no matter what's wong in the code.

CHAI RMVAN WALLIS: Well, nost things you
hear about assessnent of the old way of assessnent

seened to be you nmake sone runs and you | ook at sone
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data and you draw sone w ggl es and squi ggl es and see
if the data are sonewhere near the wggles and
squi ggl es.

And that's a very qualitative sort of
expert judgnment approach. | thought that we were
trying to replace that with sonmething nore |ogical,
mat hematical, statistical by saying, let's take this
bunch of data, let's see what that tells us about the
uncertainties in the code.

Let's use the data to establish sone
nunerical assessnent in the formof probabilities and
so on wth those uncertainties, and then let's
synthesi ze this together and relate in sone way to
full-scale -- full -- what do you call it -- system
tests.

And presumably, you need to get sone
uncertainty assessnents out of the systemtests. But
now, you've got a quantitative way of sayi ng how good
t he code i s because you' ve got sone statistical way of
evaluating it.

The ol d way of just | ooki ng at data points
and curves have always made ne nervous, because |
wasn't sure of what | was really learning fromthat.
But if you can extract sone neaningful statistical

informati on and use it, that seened to me a tremendous

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

974

step forward.

MR.  LANDRY: And that's what the bias
anal ysi s does.

CHAI RVAN WALLIS: | rmean, |'m surprised
you didn't enphasize that nore in your conclusion.
You didn't say anything about it at all. You just
sai d docunentati on code i nput nodels. | would think
it's the assessnent and the statistics and the | ogi cal
eval uation of wuncertainties which is the key to
eval uating the code.

MR. LANDRY: This SERis a draft. W do
intend to go back and nodify it. You received sone
time ago another draft SER --

CHAl RVAN WALLI'S:  Which was different.

MR, LANDRY: -- which was different
because at that point we were involved in sone very
di fficult discussions, and foll ow ng t hose di scussi ons
we resolved problem areas that we had. So we were
able to go back and rewite the SER

We sat down and conpl etely rewote t he SER
totry to get closer to the nethodol ogy that was bei ng
used i n support of the nethodol ogy, and expl ai n what
was being done with the realistic |large break LOCA
nmet hodol ogy and why it was acceptabl e.

This is going to be fine-tuned. Through
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t he di scussions of the last two days we know there's
some other areas to go back and tune what we've
witten and explain further where we need to do
further explanation in our SER

As | said earlier at the outset, what we
have done in the review is a snapshot |ook at the
net hodol ogy, and out of that we've witten an SER
that's a snapshot. |f we had witten down everything
that we did it would be nassive.

So we -- but seeing where the questions
are that experts on the subcommttee identified, we
can see where we can go back now and further explain
in the SER what we have done and why we believe it's
accept abl e.

CHAl RVAN WALLI S: VWhich will be done
before the full conmttee neets in Decenber?

MR. LANDRY: It will be done in -- we have
an issue that we need to resol ve.

CHAI RVAN  WALLI S: So what the full
comrittee sees in Decenber is not going to change
significantly afterwards?

MR. LANDRY: We would hope not. W're
going to go back and work on the SER sonme nore.

DR. KRESS: Your remaining issues, the

statistical variation in the pipe size. Oher than
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that you would have said this thing is ready to go.

MR LANDRY: Right.

DR. KRESS:. |It's okay.

MR SCHROCK: But you have a statenent
about that in the current draft which is puzzling to
nme, because as | read it | get the i npression that you
are ready to disapprove what they are saying about
probability. And then you turn around and say t hat
they' re consistent with the CSAU approach.

MR. LANDRY: No. Go through to the top of
t hat section on uncertainty analysis and you'll seein
bold letters a statenent that that entire section is
bei ng repl aced. That's because that -- there's anold
section from when we were having discussion, which
Yuri tal ked about earlier, of the former approach and
t he current approach of Franmatone.

We have a new witeup for that that wll
be substituted for that witeup. So that -- what |
was trying to indicate on there w thout just |eaving
a big hole was, here's the witeup we had, but ignore
it because we're going to change that entire section.
It's going to be pulled and a whol e new section put
in.

DR. RANSOM |'ve got a coupl e questi ons.

DR KRESS: Do you want us to express our
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opiniononthis statistical variationinthe pipe size
inaletter or something or did you --

MR. CARUSC Not yet.

DR KRESS: You'd rather look into the
policy issues first?

MR. CARUSO We would rather discuss this
before we ask for your advice.

DR. KRESS:. Ckay.

DR. RANSOM |'ve got a coupl e questi ons.
One, did you rerun any of the assessnent cal cul ati ons
that Sienens provided that you could then assure

your sel ves, | guess, that those are what t hey say t hey

are?

MR. LANDRY: Well, Sarah rerun the FLECHT
SEASET test --

DR. RANSOM Right. But what about |ike
LOFT and --

MR LANDRY: -- 31504, | believe it was,

and reran the three-Ioop

DR. RANSOM PWR, right.

MR. LANDRY: -- PWR Those gave us the
base cases for the further work that she did. But as
far as going back and rerunning the other cases, no.

DR. RANSOM The other question is, did

you run sone of those cases with your code, you know,

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

978

with the licensing audit code that the NRC has? It

woul d be interesting to see what the conparison is

between the NRC s version and the Sienens version.
MR LANDRY: Well, the version that we

have right nowis RELAP5 ot 3.2.2 or 3.3 gamma. |

don't --
DR. RANSOM Yes, whatever. | nean --
MR. LANDRY: -- I'mnot sure exactly which
nodel i ng.
DR. RANSOM -- woul d that be of interest?

That presumably is your audit tool, right?

MR. LANDRY: Yes. But we did not go back
and run it for conparative purposes.

MR. CARUSO Actually, what 1'd like to
do, | think, next tinme around is use TRACM

DR RANSOM Well, or use TRACM It's
what ever you want to use.

MR. CARUSCO And | believe we just
received a copy of a SNAP tool which will do a
transl ati on between a RELAP deck and a TRAC-M So t hat
may nake it a lot easier to do these in the future.
There's a lot of effort to putting together a deck
from scratch.

And we don't have any -- |I'mnot sure if

t here are any TRAC- Mdecks avai | abl e for sone of these
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facilities. I'mnot sure what's available at this
poi nt .

MR. LANDRY: You have to keep in mnd al so
that RELAP5 MOD 2 deck is now running RELAPS5 MOD 3
wi t hout conversion.

MR CARUSO Right.

MR. LANDRY: So we would have to do the
conversion and then we would have to do sone final
checking or QA to make sure that their MOD 2 point
what ever it is deck was converted properly to run on
MOD 3.

DR. RANSOM  Well, you surely have LOFT
decks, don't you? | nean, because | think the thing
of nost interest would be to conpare it to sonething
where you do have it done.

MR, LANDRY: Yes.

DR. RANSOM But | guess you haven't done
that yet. But the other thingis, Bill Nutt showed nme
a curve that | don't know if you're willing or can
show it here, but it seenmed to ne it's the kind of
thing that would be very nmuch of interest to this
comrittee, as well as, you know, the full ACRS
conmttee. And |'mnot sure what their statusis. Is
t hat possible or?

CHAl RMAN WALLI S: Can we see it after
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we' ve fini shed questioni ng Ral ph? | wanted to go back
to the first of Sarah's -- you said that she --

MR, LANDRY: You can.

CHAl RVAN WALLI'S: -- she did do these 3D
2D-3D tests and then she seened to be uncertai n about
what to conclude. She sort of said, well, they're
nostly conservative. This is -- could sonething --
couldn't sonmething nmore be wung out of that by
runni ng those -- she actually ran the code on these
tests, right?

MS. COLPG  No.

MR. LANDRY: No, she exam ned.

CHAI RVAN WALLI'S:  Ch, she exami ned how
they had run the code on these.

MR, LANDRY: Yes.

CHAI RVAN WALLI'S:  I'msorry. | thought
she had -- so she hadn't run the codes.

MR LANDRY: Right.

CHAl RVAN WALLI S:  Ckay.

DR. KRESS: The key to this whol e thing,
Ral ph, is howthey properly assess the uncertainties.
And t hen everything thereisinterns of assessnment of
statistical nmethod and then what follows fromit.
Were you very well satisfied with the way they

assessed the uncertainty in the code?
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Did you -- interns of the distributions,
t he i nputs and the various paraneters and in terns of
determning the biases, by looking at t he
rel ati onshi ps between it and various separate effects
and stuff?

You | ooked pretty careful at that stuff,
and to ne, if they got that right then, you know, this
ot her stuff about conparing with the codes really
doesn't matter a whole lot, as |ong as they got that
part right and then did the statistics right to end up
getting their 95/95.

MR. LANDRY: That's right. And Yuri's not
here to speak for hinself, but inthe reviewthat Yur
di d a nunber of questions were asked others, specific
points. And through the RAIs and responses Yuri's
concl usi on was, what they're doing is right.

And where he had the difference with t hem
was when he got down to the bottom and was sayi ng
whet her 59 cases constituted a uni-vari ate anal ysi s or
a tri-variate analysis. And that was where the
di sagreenment arose.

He throughout his review and at the
concl usi on was not indicating any problemw th what
they had done in assessing bias, whether the

di stributions were proper or inproper. Getting down
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tothe bottomline, yes, they' ve done an assessnent of

overal | uncertainty, and overall uncertainty and PCT

correctly.

H s difference with themwas over whet her
this applied as a tri-variate analysis or not. So
that's the | ong answer to your question. | think that

we did not have problens with what they did in their
overall uncertainty analysis, including the biases,
this looking at scaling, |ooking at assessnent of
uncertainty.

It was only at the very bottomend, bottom
line that they had a disagreenent. So we find the
rest of it acceptable.

DR. KRESS:. Ckay.

DR RANSOM Did you agree to show that
one? Wiy don't you showit? | think it really, to
me, summed up.

CHAl RVAN WALLI S: | think we need to have
you back, then, Ral ph, when we see this pl ot and don't
go away. | have no idea what |I'mgoing to be seeing.

DR. NUTT: And that's good, sincel didit

for you.
DR.  RANSOM Well, there's a 50/50
probability that you'll like it or you won't likeit.
CHAI RVAN WALLIS: Well, I'mglad you give
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me credit for being fair.

DR NUTT: Be nice if these were 95/95.

DR.  KRESS: Now, that's an interesting
curve.

CHAI RVAN WALLIS:  Ch, a LOFT conpari son.
Good.

DR. NUTT: This is LOFT comnparisons.

CHAI RVAN WALLIS: Al right.

DR. NUTT: And this is actually an old
slide, but I put this together, and |I'mgoing to put
sone di sclaimers on the front of it. It's never been
QA'd. So sonebody may find that it isn't exactly what
| put up there.

.And so | wouldn't take copi es and showit
around too nuch. And in fact, really, it's an
extension of the issue of checking the separate
affects results versus the integral effects.
Renmenber, we said everything using separate effects.

Al'l the uncertainties were set. All the
bi ases were set. W had originally run cases agai nst
sone integral effects test for the purposes of finding
out what nodels we shoul d be using. So then we went
back to the integral effects test.

We ran the cases that, you know, the deck

-- the code to conpare it, and then we stuck these
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unbi ases in and took the biases out of the code and
ran it against it and got good averages. Well, what
it got -- it got nme started thinking about what you
could do that maybe was a little bit nore.

And | think I've discussed this before
with you, so it's not new. | said, you know, you
could basically go in and say, oh, I'"'mgoing to do --
|"mgoing to treat that test just |ike a | arge break
LOCA cal cul ati on

" mgoing togoinandl' ' mgoingto run 59
cases. |I'mgoing to randomy input them you know,
all the uncertainties in the and I'mgoing to get a
scatter on it.

CHAl RVAN WALLI S: |'ve seenthis fromsone
ot her source. So maybe it's the sanme as yours.

DR NUTT: It could be the sane.

CHAI RMAN WALLI S: Soneone el se got hol d of
your slide, maybe.

DR. NUTT: Onh, you know, |I'm --

CHAI RMAN WALLI'S: Maybe soneone el se --

DR. RANSOM Let's take a |look at it and
see.

CHAI RVAN VWALLI S: Soneone el se
i ndependent|y.

DR. NUTT: |IN case, you know --
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DR BANERJEE: Bill, can you just --

DR NUTT: Yes, | could, as a matter of
fact. So the other slide was not -- you didn't see
that too well, but this one is -- | picked ultimte
light (phonetic) and FPLB one. The other two have
t hat quench in themand we don't cone close to that.

So I wasn't going to use that as a
statistical basis because |I think there's just --
there's -- | don't like the cases. | took the bias
and uncertainties that were present in the separate
text -- separate affects test assessnents.

I included the power and peaking
uncertainties. | plotted the maxi num the m ni numand
t he average of all these 59 cases that | got, of the
PCT node tenperatures at each tinme step, and | plotted
the maxinmum mninmum average of the neasured
t enper at ur es.

And this is where | went through and got
t hi s 20 sone degree wi ndage effect, but | think it was
sonmething |li ke a 21-degree F adj ust ment they wanted to
put on them plus a 29-degree uncertainty onit. So
| stuck that into the data.

And t he S-RELAPS -- okay. The concl usion
is that measurements with the uncertainties are

bounded over nost of the range. | haven't | ooked at
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this insonetinme. |'mnot sure what that next to the
bull et was. But here's sonme of the bottomlineonit.

If | take the data and | put the range on
it and | plot the data -- watch this here -- now, |
t ake t he code and of these 59 cases that we run here's
t he m ni rumt enper ature that woul d have traced t hr ough
this and here's the maxi mum t enper at ure.

The nodel now has conpl etely enconpassed
the data, and that's what you'd like to see, right?
You' d | i ke to see that your predictionthat you claim
you know, has the range to cover everything, should
very clearly cover the test cases.

And thisis -- this particular onel think
we showed you sonet hi ng very equi val ent to this, which
was the -- this is the nmean val ue.

DR. RANSOM That woul d be the realistic
cal cul ati on.

DR, NUTT: That would sort of be the
realistic cal cul ation.

CHAI RMVAN WALLI'S: So you have a kind of
t wo- si ded - -

DR, NUTT: It's not truly two-sided
because it's --

CHAI RVAN WALLI'S: It's sawed off. It's

sawed off.
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DR.  NUTT: Ri ght, because there's 59

cases, right.

CHAl RVAN WALLIS: But it is up to sone
level, | mean, it's not |ike 95/95.

DR NUTT: Right.

CHAl RVAN WALLIS: It's 92 --

DR. NUTT: It's 9X, 9X, right, something
i ke that.

DR. RANSOM Wiy is that?

CHAI RMAN WALLI' S: Because there are two
out puts, not one.

DR NUTT: Right.

DR. RANSOM Two what ?

CHAI RVAN WALLI S:  There are two out puts,
not one. There's a top and a bottom

DR. KRESS: Each end; each end; top and

bot t om

DR. RANSOM  (nh.

DR. NUTT: The upper and lower limt. 1'm
taki ng both in upper and lower limt. | can't claim
that -- | could claimthis is an upper, but I can't

claimthat's a | ower.
CHAI RMVAN WALLI S: W saw sonet hi ng al nost
identical to this in Germany three weeks ago.

DR. NUTT: Well, | did this a long tine
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ago, so | --

CHAI RVAN WALLI S: ' m not saying that.
| " mjust saying, probably at sone point --

DR. NUTT: No, |I'm being --

CHAI RVAN WALLI S: -- probably sonebody
else who did it. I'mnot sure that it's you.

DR. RANSOM But that to me would tell a
| ot nore about what a code is capable of doing, |
t hi nk.

CHAI RVAN WALLI' S:  That's nmuch better than
just |looking at the wi ggles and the dots.

DR. RANSOM  Yes.

CHAl RVAN WALLI S:  Yes.

DR. NUTT: And this is part of the tilt.
Show i s anot her one again. This is LP-LB-1. And you
get avery simlar result. As you see, this is comng
close to having a problemwi th the code. | nean, if
one were to find -- if you were to go through this
whol e process, set up a range of uncertainties that
you cl ai med woul d characteri ze the whole thing and if
t hat range sonehow or anot her found data poi nts when
you stretched themboth setting outside; that is, if
you were to get one of these cute little shapes,
hour gl asses, sitting conpletely outside the bounds of

this, I think that woul d be a good i ndi cati on that you
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had a problem You really weren't doing the job.
But what we've done here is we've very --
you know -- except for the quench again, which we
don't quench as well --
DR KRESS: That's quench right there.

DR. NUTT: Right. W do not quench as

well. | think that's true, you know, we don't quench
as wel |. But over all this range, it's all inside
t hat .

CHAI RMVAN WALLI S: Except for the very
first point.

DR. NUTT: Yes. And I|'mnot sure why that
doesn't fit in, but it's closer, see. See, even so,
if we --

CHAI RVAN WALLIS: If you' re down bel owit
could be that you got some conservatism in there
somewhere or something. |Is that what it would be?

DR. NUTT: And if 1I'd worked on this.
sinmply ran these cases just as an exanpl e.

CHAl RVAN WALLI S:  Yes.

DR. NUTT: So if | were to work on them
| onger, the assunption is, of course, the | onger you
work on things the closer you get. You know that,
especi ally when you know t he answer, right.

CHAI RVAN WALLI' S:  That's not necessarily
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true.

DR KRESS: No. No.

DR. NUTT: No, | knowthat. 1've had that
happen.

DR. BANERJEE: The uncertainty on the
LOFT, was that as constant as -- sorry. Was it like

this narrow band or did it change?

DR. NUTT: They just -- all | got was 21
degrees -- plus 21 degrees with a 20 -- plus-m nus 29
degree on it. So basically, thisis -- these points

are loft measurenents with 21 added and t hen 29 down,
20 -- so it's --

DR. BANERJEE: | seemto remenber that the
early trial part was uncertain, but nmaybe we never
quantified it and made it different.

DR. NUTT: | took -- and it's probably
true. There's probably a detailed wite-up of how
t hese thi ngs happen. And what | took was essentially
t he synopsis, sort of like the executive summary, 21
degrees, plus-mnus 29 is what we were using.

And I'msure that |'ve seen in there that
there were different conditions or transient effects.
There's a transient uncertainty, for instance, you
apply to these things because of response tines, and

t here are sheer st eady state measur enent
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uncertainties, and | think all | took was the steady
state measurement uncertainty.

DR. KRESS: Now, why would you concl ude
t hat t he spread on t he measurenents ri ght outsi de your
bounds? That the test should have been better?

DR. NUTT: | think so, yes. And | would
also -- it actually wouldn't be a problemhere. It's
nore of a problemif | nmanage to concl ude the answer
nore accurately than the original set of data, right,
it'd be a bigger problem because this coul d be a back
-- you know -- this could be a nuch nore difficult
case to do and the uncertainty on the data m ght even
be hi gher here.

DR. KRESS: What would you call the peak
clad picture on that? One way out there on the 80-
second time frane?

DR NUTT: Yes. | think it does. I t
does.

DR. KRESS:. But you knowthere's somnet hi ng
wong with the code out there, so you coul d di scount
it.

DR NUTT: It didn't quench.

DR KRESS: You could discount that
because you knowit woul d never get there because your

guench nodel s not very good.
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DR, NUTT: On this, yes. On this

particular one it does -- you don't usually get this
-- this kind of bothered me alittle. And this is not
a single node. This is -- there's a node out here
t hat was wandering along that | think it was fairly
high up in the core and it nmanaged to not quench, and
pretty soon it crossed over and it becane a dom nant
curve, so.

CHAl RVAN WALLIS: It's disconcerting if
t hat were actual |y t he nunber whi ch you cal cul ated f or
a LOCA and that's what you' ve quot ed as your peak cl ad
tenperature out there

DR. KRESS:. Yes, but you wouldn't --

DR. NUTT: Yes. | think that one of the
caveats that we haven't stuck in this whole thing is
t hat when you' re done you shoul d probably | ook at your
cases and see if they all nmake sone sense.

And | think there is a plotting
requi renent so that one wants to see that they make
sone sense when you're done.

DR.  RANSOM Let me clarify one thing.
You' re sayi ng those curves are not for a single point.

DR. NUTT: No, they're not.

DR RANSOM O the envelope. Is that

right?
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DR NUTT: At each time point | pickedthe

maxi mum t enperature and the m ni mum tenperature.

DR. RANSOM \hat about the nean? Is it
a again --

DR NUTT: It's just the mddle
tenperature in the range.

DR. RANSOM Ckay. And data is a single
t her nocoupl e?

DR. NUTT: Datais a single thernocouple.
It's not -- you know-- it's representative. | nean,
we would call this PCT, right?

DR RANSOM Right.

DR. NUTT: And this was the node that had
PCT.

CHAI RVAN WALLIS: If you enpl oyed ot her
nodes they would be in there sonewhere, too?

DR NUTT: Yes.

CHAI RVAN WALLI S: Have you see it plot the
ot her nodes?

DR.  RANSOM Wll, his curves are a
combi nati on of nodes, apparently. They can switchthe
nodes, you know, as you're going al ong, because it's
al ways going to follow the --

DR. NUTT: Andto tell youthe -- | hadn't

t hought of that point. And to make a conparabl e pl ot
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| should have gone through and | should have found
here -- here | should have found the highest
temperature. | shouldn't have accepted this.

CHAI RMAN WALLI S: Ri ght.

DR. NUTT: | should have asked for the
very highest tenperature right here.

CHAI RMAN WALLI S: Ri ght.

DR. NUTT: And | shoul d have asked for the
hi ghest tenperature here.

CHAl RVAN WALLI S: Right. | thought that's
what you did, but you didn't do that.

DR. NUTT: No, | didn't. | just took the
PCT node and did this. So it doesn't quite conpare.
But the interesting thing is -- and | have sort of
di scussed this with us presenting this particular
approach -- but we did conclude that what you finally
get when you l ook at it is the answer that, yes, there
i s enough uncertainty in the code, and yes, it does
fit around the whol e thing.

And t hese nom nal ones are the -- you know
-- the nomi nal biases actually did a pretty good job
of fitting the --

CHAI RVAN  WALLI S: And al so, this
uncertainty is figuredintothe decision-nmaking by the

NRC. So it's not as if you're just show ng that you
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can envelop the data. |It's just that it's actually
that that statistic -- that their choice of that 59
runs is actually what the NRC s going to use.

DR NUTT: That's the one that we're
actually going to see.

CHAI RMAN WALLI S: Ri ght.

MR, CARUSO  Yes.

CHAI RVAN WALLI' S:  Thi s seens nmuch better,
| think, than the old days where this stuff wasn't
guantified, and | would t hink you' d want to nmake nore
of that and maybe show that that's the kind of |evel,
at least, that you expect in the future.

DR. KRESS: Do you have any ideas on how
to approach this question of sone sort of forma
determ nati on of | ooking at the oxidation | evels and
saying there's sonme -- what the probability is, as
you' ve found t he 95 percent on them based on just the
59 runs? Do you have any ideas on how to approach
t hat ?

DR. NUTT: Oh, in terns of getting --
quantifying it?

DR. KRESS: Internms of satisfying Yuri's
principle, you know. Cearly, the distance away is a
good i ndi cat or.

DR. NUTT: And we could quantify it, and
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we can quantify the distance away. | think the one
thing we can do is go in and quantify the distance
away based on -- and we haven't discussed it so this
is purely a thought, okay, on this.

| think we can quantify the di stance away
and we can do that by |ooking at the sanples, doing
standard statistical tests using T-tests or --

DR KRESS: Yes, that's what | --

DR NUTT: -- 1 guessit's actually a chi-
squared test onit. Wat I'll basically dois go use
a DBO and one-si ded upper tol erance and run out and
find out when it goes. And basically, I'Il take the
DBO i ntol erance out until we find that it's gone to
one. | mean, there's a 100 percent probability --

CHAI RVAN WALLI S: | think you can do that.

DR. NUTT: And we haven't reached it yet.
And if we're -- and |I think we can do that before
we're a third of the way the limt.

CHAl RVAN WALLI S:  Yes.

DR.  NUTT: Whi ch then says that given
standard -- if | just |looked at this -- these data,
right, without referring to anything else, if | had
just |ooked at these data and did the standard
cl assical processing of this data, and | pulled out

what the probability was that you woul d have vi ol at ed
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it, I"dconclude that with 100 percent confi dence, you
know, it's virtually --

DR KRESS: And you haven't --

DR. NUTT: -- you can get very close to
100/ 100 on that particul ar one, and that sight, that
nunber. And |' mthinking about that approach and |I'm
going to discuss it, you know, but that's the first
one.

CHAl RVAN WALLI'S: I f everyone was show ng
you --

DR KRESS: That would be -- that would,
you know, it would put on docunentation what Yuri's
problem is, what is neant by forced statistical
analysis. And it would only be inportant for people
who m ght get cl oser.

DR NUTT: Right. Yes.

DR. KRESS: But those things m ght have
been cl oser to sonebody el se.

DR NUTT: And | think it -- and it
doesn't address Yuri's concern about the fact that we
t ake the 59 points and then we take sort of the blind
approach, and then we take -- we | ook at what we got
as an answer and t hen change our conclusions alittle.
| think that's legitinmate to do it.

| think it's formalistically may be
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offensive to him but |I think internms of reality, |
think the reality is there and | think it's --

CHAI RVAN WALLI'S:  You know -- so how you
evaluate sort of three out, but it's going to be
i nfl uenced by how these are related to each other.

DR. NUTT: Yes.

CHAI RMAN WALLI S: If you can |learn
sonet hing about that, then you've got -- | think
you've got a -- at the outset you -- say you run 824,

but as you | earn that these things are correl ated and
that these are way away fromthe [imt.

DR. NUTT: You're actually at the --

CHAl RVAN WALLI'S:  You can do sone nore
anal ysi s, which then, you know, can reduce t he anount
of information you need in terns of nunber of runs.

DR NUTT: | think that --

DR. BANERJEE: 1t's call ed Bayesi an ont he
fly.

DR NUTT: Right, but it wouldn't --

CHAl RVAN WALLI'S: But let's make it nore
consi stent .

DR NUTT: But even in the worst case it
woul dn't be as high as 20/ 24, so.

MR HOLM Yes, this is Jerry Holm I

guess |I'd have to say we continue to disagree with
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Yuri that we aren't allowed to use all available
i nformation to support our concl usion.

Yuri, fromny perspective, wants to argue
that if | decide to use non-paranmetric statistics |
can't bring any other information to play to help ne
reach ny concl usi on.

W actually did go off and do the non-
paranetric 95 percent or 10 percent, and then go off
and meke a response surface fit for the oxidation and
show that we net the criteria with 100 probability,
basically doing nore of a mathematical statenment of
t hat visual picture that we had showi ng we were, you
know, 20 standard devi ati ons away.

| f you do a -- just take the 59 points and
do a fifth --

DR BANERJEE: Standard devi ati ons.

DR. NUTT: No, it's actually -- it ranges
-- |1 think it depends on the case, but we were up to
74 standard devi ati ons away on one particul ar case.
On the cold wei ght observation --

CHAI RVAN WALLI'S:  That's the probability
of ten to the mnus --

DR NUTT: Oh, it's much smaller than
that. | knew you were going to -- | wanted to get to

100 percent.
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DR KRESS: You have to snooth out those
59 runs in order to do this, though.

MR. HOLM You have to nake an assunpti on
for distribution.

DR KRESS: Yes.

DR. NUTT: And it's approxi mate, but we
wer e addi ng additional information.

DR, KRESS: But | thinkthat's legitimte.

CHAI RVAN WALLI S:  To nake an upper bound
and a | ower bound, it's tento the mnus 70 or ten to
t he m nus 55 or sonething, but it's still pretty darn
smal | .

DR NUTT: Yes.

CHAl RVAN WALLI'S:  So figure out what the
| ow bound i s.

DR NUTT: Oh, | don't think 1I'd
necessarily chal |l enge --

CHAI RMVAN WALLI S: But do sonet hi ng | ogi cal
and nunerical instead of just |looking at it.

DR KRESS: Yes, and that woul d cl ose the
| oop on it.

DR. NUTT: And | haven't proceeded wth
that at the tine, but we -- but | think this -- you
know -- as long as that's agreeable wi th Framatone,

we'll, you know.
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CHAIl RVAN WALLI S:  Yes.

MR. HOLM Again, if the staff woul d want
that, we'd provide it. W did provide that in an
i nformal fashion and that wasn't satisfactory at the
time, | have to say.

CHAl RVAN WALLI'S: Ckay. Are we finished
with this now?

DR NUTT: Yes, | think the slides.

CHAI RVAN WALLIS: 1'd like to go back to
the commttee and Ralph, and |I'm sure that other
nmenbers or anyone probably have sonme questions for
Ral ph that | didn't cover and we haven't covered up to
NOW.

Sanj oy, you have questions for Ral ph?

DR. BANERJEE: Well, | think, you know,
t he overal | pictureis somewhat |ike Ral ph sunmari zed,
but there are individual bits and pieces of this that
| still need to feel confortable with. One of these
i ssues which | |ooked into, this issue of sensitivity
to the nodalization things.

And the second, | think, is heat transfer
is obviously very inportant in this and | don't know
if there has been any adjustnent made to the heat
transfer correlations or not, or how they are. I

assunme that Forslund- Rohsenow or whatever is being
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used as is.

Not hi ng has been adjusted. Nothing has
been tuned. Lahey's take on Unow s correlation is
being used as is. | haven't had a chance to | ook at
exactly what's in the code, but I would like to know
if you have had a chance and you're satisfied that
these are not being adjusted or tuned or whatever
bet ween runs.

And the sanme goes for the drag
correl ations, you know, things |ike that.

MR. LANDRY: W have not | ooked at every
single correlation in the code. As | said earlier,
what we've done is a snapshot |ook. And fromthose
t hat we have exam ned, we're satisfied that they are
in their proper form

The question that we had earlier wth
For sl und- Rohsenow is, is it proper to use it under
certain conditions. But after |ooking at the plots
that we asked for of a heat transfer correlation at
t he PCT nmesh poi nt, throughout a transient, | ooking at
the range of paraneters for which the correl ations
were valid and the range of paranmeters for which the
correl ati ons were bei ng used, and further assessnents
whi ch were done to say, yeah, those correlations are

valid for these conditions, yes, we were satisfied
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with the heat transfer package overall.

DR BANERJEE: They interact strongly with
t he drag nodel, as wel |, because | guess it depends on
how many drops are formed and, you know, entrai nnment

and there's sort of an interaction in the whole

package.

MR. LANDRY: Well, if you go back and read
all the RAIs. | don't know if Paul has provided al
the RAIs to you and responses. If you go through

those RAIs there are a nunber of questions which we
raised with regard to some of the heat transfer
nodel i ng, the dropl et nodeling.

We raised a nunmber of questions wth
regard to droplet size and whether the appropriate
sizes are being used. Yes, we've raised a |ot of
guesti ons. | think when we |ook overall at the
performance we're able to say, okay, the performnce
overall is reasonable, the biases are understood,
uncertainties are understood.

DR. BANERJEE: Right. The feeling | get
| ooking at this is that this is what -- maybe it was
-- alot of the things are historical that were put in
RELAP5 way back

MR. LANDRY: It's not only RELAPS, it's --

DR BANERJEE: Maybe RELAPA4.
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VR, LANDRY: It's not only the RELAP

famly. A lot of these correlations and nodels are
i ndustry-w de.

DR. BANERJEE: Ri ght . | renenber that
when LOFT got the early rewetting and we didn't know
it was the thernocouples, the codes were al nost
i medi ately able to predict sinply by changing the
correlation slightly, making it L2-2 or sonething.

MR. LANDRY: Well --

DR. BANERJEE: So | worry about these
things a little bit. And of course, it wasn't true.

MR. LANDRY: No, it wasn't. And in fact,
when we ran L22, in fact, you and | were sitting next
to each other --

DR. BANERJEE: Ri ght.

MR. LANDRY: -- when that test was run.

DR. BANERJEE: Ri ght.

MR. LANDRY: And both noved to t he nonitor
pretty fast, what in the world is going on; who
screwed up the test.

DR. BANERJEE: Ri ght.

MR.  LANDRY: Wthin two days we had a
calculation done wth another code by another
| aboratory than the l|aboratory that ran the test,

whi ch - -
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DR. BANERJEE: Shall remai n nanel ess.

MR. LANDRY: -- remain namel ess, which'lo
and behold predicted the quench right down to the
ri ght anount.

DR BANERJEE: Exactly.

MR, LANDRY: And we said, what in the
worl d didthey do. Well, overnight they had install ed
anot her heat transfer correlation and nodel and fl uid
fl ow nodel into the code and got the prediction.

I nthe weeks that foll owed when we started
| ooking at what they were doing we canme to the
concl usion that they were gettingthe right answer for
t he wong reason. They had fluid fl owconditions that

weren't even on the sane sheet of paper as were

occurring.

It was by jerry-rigging a nodel that they
could get the answer. So we knew that it's not a
matter of getting the right answer. It's a matter of

getting the right answer for the right reason.

DR. BANERJEE: Ri ght.

MR LANDRY: And that's when we started
| ooki ng very heavily at the thernocouple effect and
started |l ooking at the fin effect and realized that
the wuncertainty due to the fin effect on the

t her nocoupl es was over 20 degrees K in our first
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assessnment .

And there have been various and vari ous
nunbers quote since then of what the real effect is.
So there's really not much purpose in trying to
predi ct that quench, because it's not a quench that's
phenonenol ogi cal to the transient.

I t' s phenonmenol ogi cal tothe design of the
t her nocoupl es and the fuel elements for that test.

DR. BANERJEE: Yes. That's right. The
point I was trying to make was nore that, you know,
predi cting peak clad tenperature, the right one, is
important, but it's also inportant to get a bunch of
ot her things right, you know.

But this may be one output; it's an out put
whi ch may not be particularly sensitive, though it's
what you need for licensing. And it's one al so that
can be -- you know -- correlations can be easily
adjusted totry to give you what ever answer you want.

In fact, it's relatively easy to do it.
It doesn't nmean that it'll scale to full-scale
properly or whatever. So | feel nore confortabl e when
a whole lot of things go sort of right in the test.
I f they're getting, say, the carryover awfully right,
which is not neasured, of course, in nost of the

tests, unfortunately, or some other parameters |ike
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the inlet flowis right, whatever has been made.
MR. LANDRY: O the |evel.

DR. BANERJEE: O the |l evels, sonething,

you know.
MR. LANDRY: That would be -- sensitive.
DR. BANERJEE: | don't know. If | really
sat down, | could probably think of it, and I'msure

you guys have. But if they get a bunch of things
right with the code then it just gives you a higher
confort level, | think, than just a single paraneter
i ke the peak cl ad tenperature.

And really, that's one of the questions
| "' m aski ng you, whether there were other paraneters
they got right in these experinents.

MR. LANDRY: That's correct. And that's
why earlier when | was tal ki ng about the assessnent
and individual assessnent cases, | was trying to
indicate that it's not only getting a whol e bunch of
things right in a particular test.

It's getting awhol e bunch of things right
inalot of different assessnents so that you can say,
well, this one particular assessnent, they got this
t hi ng wong, but they got alot of other things right.
And when you look at this whole spectrum of

assessnments, overall, they got a lot of things very
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wel | predicted.

Then we get a feel for overall the codeis
perform ng correctly. W mght be able to find one
test where we can go in and | ook atone paraneter and
say, no matter what code we're | ooking at, it's | ousy.
W can find -- for any code we pull in we can find
sonmething that's lousy or a particular test.

What we have to | ook at is overall, do we
get a bunch of the paraneters right? Do we get
i nportant paraneters right and do we get themright
for a ot of tests over a spectrum of sizes and a
spectrum of conditions.

And that's where we're com ng down to in
t he concl usi on i n saying, yes, overall we believe that
the code is performng well.

DR. BANERJEE: Well, if that's the case
then, you know, the fact that they all heat
transferred back here or dragged back here or what ever
is used is not very relevant. | mean, if a whole
bunch of different things are got right over a whole
bunch of scal es and, you know, different paraneters,
that's pretty reassuring.

And you've really |l ooked at this in sone
detail, and have you written sonme sort of assessnent

of this or put this all together or even in your own
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m nds, case for it?

MR. LANDRY: | think we've pretty well put
it together in our own m nds. W may not have put it
t oget her on paper adequately, and as | indicated
earlier, we are going to be revising the SER draft,
trying to incorporate nore of our thoughts and nore of
our experience and concl usi ons.

And i n particul ar, based on t he di scussi on
of the | ast two days where we' ve seen a nunber of the
guestions that have been raised and itens which the
menbers of the subconmttee and the subcommittee's
consultants have raised as inportant issues and
concerns, so that we can pull together a stronger,
nore cohesive --

CHAI RVAN WALLI'S: | think it's one thing
we mss in an SER, is enough explanation for the
out si de or of the -- you know -- soneone who' s readi ng
it for the first time about why you reach these
concl usi ons, sone of the breadth of the (coughing) and
all that.

You may need to dig into it and you can
remenber things you ve forgotten, and say, yes, we
actually did that, and tell us because it gives us
much nore confidence in your final conclusion

MR. LANDRY: It's a matter of being too
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close to it.

MR. SCHROCK: There seened to be quite a
few places where you are struggling with sone
particul ar feature of the code, and finally, you give
in and say, well, you think it's okay because it's
conservative, you believe it's conservati ve.

And this seens strange to ne, | guess.
It's a realistic code and yet, the judgnent of the
acceptability still in many | evel s appears to hinge on
whether you believe it's conservative or not
conservati ve.

MR. LANDRY: Well, that doesn't bother ne
quite so much when | consider that the code is not a
perfect tool and has a nunmber of assunptions init, in
addition to being basically a one-di nensi onal code.
It has sonme 2D capability in places, or even pseudo-2D
capability.

It's not a pure three-dinmensional, first
princi pl es capabl e tool in every respect. There have
to be assunptions nade and you're dealing wth
assessnment agai nst data, which have uncertainty in
data which are not pure, either.

So i n cases where we have to cone back and
say, it's conservative and that's good enough, really

doesn't bother me too nuch. It's when we get to a
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concl usi on where we've got to say over and over and
over and over again, it's conservative and that's good
enough, then we have to say, wait a m nute, | thought
we were realistic.

When we can back up and say in a |ot of
t hese paraneters and a | ot of these tests, yes, it is
very close to reality that we can say, okay, it's
realistic but it does still have some conservati sns.

DR. RANSOM Well, certainly, if | put ny
hat on as the general public it disturbs ne a great
deal that after all these years of work the NRC does
not have a standard that they can conpare the results
of a code to this and be in the position of an auditor
and say, that's good enough or not. And what |'m
hearing right nowis that you peopl e do not have this.

MR CARUSO But we do have RELAP5, the
conversion. W do have TRAC-M com ng al ong.

DR. RANSOM \What ever you want to use.

MR. CARUSO In this case it's a little
bit different code to apply a -- you know -- our codes
to do the audits because they're developing a
nmet hodol ogy that they're going to apply to a
particul ar plant.

If we -- | nean, | guess we coul d node

the three-1oop and the four-loop plants.
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DR. RANSOM |'mnot sure whether they're

attracting --

MR, CARUSO Right.

DR. RANSOM -- afineline that you could
use.

MR CARUSO  Right.

DR. RANSOM To do a calculation and
conmpare where the results of this go. And I always
t hought that was the mission of the NRC, to be the
audi tor.

MR CARUSO And we do --

DR. RANSOM To set the standard.

MR. CARUSO And we do that. W do use
our codes to audit ot her people's cal cul ations, but |
guess in this case what we're looking at is we're
| ooki ng at their code cal cul ati ons agai nst data. They
have actual assessnent data, and at this phase in the
process we're assessing -- we're looking at the
assessnment of their code agai nst data.

At sone point if they -- when it gets
applied to a plant, then we'll get a chance to use our
code agai nst their code for the plant. But right now
" mnot sure how nmuch -- how valuable it woul d be for
us to do our code cal cul ati ons, because what we're

really looking at right now is how well do they
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predict the data fromthe test facilities.

CHAI RMVAN WALLIS: The ACRS is very nuch
encour aged i n devel opnent of your own code.

MR. CARUSO. We think that's a good thing.

CHAI RVAN WALLI S: W' ve been inpatient to
see it used and would like -- love to see it used for
some of these auditing calculations. And also, when
you use it you learn thing about codes which you can
then use in assessing how other people have used
codes, which is very, very val uable.

MR. CARUSC W agree, and that's why
you'll find that the people who are doing these
assessnments are the same people that use our codes.

CHAI RVAN WALLI'S: And we' d | i ke you t o put
this TRAC-Mon platforms which |l abel it torunrapidly
and give a lot of results and be transportable to
other platforms and all those good things.

MR. CARUSO Here, here.

CHAI RMAN WALLIS: And we're dyi ng to have
this happen. W' ve been waiting for this and --

DR. KRESS: On this issue of the noding
that's been brought up afewtinmes, |I'msure by virtue
of precedent and the way the regul ations are witten
that it will be an issue here. But it seens to ne

like there is a -- what 1'd call a confirmatory
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research issue here.

It seens to me like there ought to be
sonmething referred over to research to say, okay, do
sonething to assure us that the way we do this noding
is aproper way todoit. Now, | don't know what that
is that they should do, but it seens to me |ike there
is an issue of confirmatory research

You' ve assuned it's all right and that
it's nostly based on precedent and ot her things, but.

MR. LANDRY: Well, that's a part of what
the CSAU teamwas trying to get at also, that at the
time the NUREG CR-5249 was witten virtually every
nodeler with every code for every different
application used their own --

DR KRESS: Their own nodes.

MR. LANDRY: -- idea of what nodalization
was to be.

DR KRESS: Right.

MR.  LANDRY: And a big part of the
approach in CSAU was to try to come to sonme standard
or sone consistency in an approach to nodalization

DR KRESS: Yes. But it's this question
of, I'"lIl take the noding | did for the full size
integral test and map it one to one, basically, onthe

full scale. That's the issue |I'mdealing wth.
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| s that the proper way todo it and that's
the assunption that we've had and that's what the
directions are and by precedent, the way it's been
done. But you know, | think there's a legitimte
qguestion there that something, research could | ook in
a nostly analytical sense and deci de whether that's
the right way to do it.

You know, it has sonme basis in what Vic
sai d about the noding, but you know, | think there's
a confirmatory research issue here.

DR, BANERJEE: I think with the CSAU,
t hough, we cl early understood at that point that you
coul d get -- were al nost very wi de range of answers by
adj usting the noding, and that's the i dea of freezing
t he nodi ng as nmuch as possible to renove this degree
of , you know, ability to tune the results by tuning
t he nodi ng.

MR.  LANDRY: And also, in nodeling
nodal i zation for a plant analysis with nodalization
from the assessnent analyses through a different
scal e.

DR. BANERJEE: Ri ght.

MR. LANDRY: To the plant so that you use
a consi stent phil osophy; not necessarily a consi stent

nodal i zat i on, but a consistent philosophy in
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determ ni ng the nodalization as you nove fromone to
anot her.

DR. BANERJEE: Right. And | think that's
the idea. The problemis | don't know, you know, in
retrospect after many years, whether -- howthat isto
be actually applied in practice, you know.

| mean, | can -- | think the idea's clear
that you have to do this in a very consistent way.
But within that consistent way there's a certain
degree of freedom you know. You can node the | ower
plenumin a certain way.

You can nose it in a different way, and
you can get different results, |I'msure, because at
the end it determ nes what the reflood will do, you
know. Soit's still a subject I'mconcerned about and
we are going to take a | ook and see what you've got
al ready, and maybe it's fine, you know, at the nonent.

But what Tomwas saying, is -- | thinkit
m ght be worth taking -- you know -- having research
t ake anot her | ook and sort of giving us sonme feedback
on that.

CHAl RVAN WALLI S: W could if we fee
strongly enough about it put it in an ACRS letter

DR KRESS: Yes, indeed.

DR. RANSOM Well, you know, there i s sone
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evidence onit. | think back in the days of Charlton
at the INEL they ran some fromten nodes, you know.
| don't know what the exact nunbers were, but they
i ncreased t he nunber of nodes, you know.

MR, LANDRY: Sure.

DR. RANSOM And there is a study that's
docunmented, |'m sure.

DR. BANERJEE: Well, they did it on a
straight five --

DR. RANSOM And it told you roughly what
the nodalization sensitivity was for a PWR
appl i cati on.

DR. BANERJEE: Well, did they do it on a
PVWR?

DR.  RANSOM It was either a PAR or a
LOFT, you know. It was -- and | amsure that can be
found. But these kinds of studies have been made.
It's not |ike no one has ever studied that.

DR. BANERJEE: No. |"m sure that it's
been studi ed enornmously, that there's been --

DR. RANSOM Well, | nean, just repeated
cal cul ations to see what is the affect of increasing
the density of nodes.

DR. BANERJEE: It's been studied but |

don't think there has been sone sort of definitive set
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of concl usions that have conme out of it.

DR.  RANSOM Well, the concl usion that
cane out of that one is the relatively -- you know - -
100 or so nodes | think they concl uded was adequat e.
There was no real inprovenent beyond that. Really, we

shoul d go back and | ook for sonme of that.

MR. BOEHNERT: But that doesn't -- you
know - - maybe you ought to repeat it, though. | nean,
it's --

DR. BANERJEE: Well, | don't know if it

affects Ral ph here, but in a general sense this is
sonet hi ng that needs to be brought together and the
experi ence pol ynmeri zed (phonetic) in sone concrete --

VR, BOEHNERT: Because Vic's right. I
nmean, | remenber sone of this stuff.

DR RANSOM  Yes.

MR BOEHNERT: W had discussions here
wher e peopl e t al ked about | ooki ng at t he nodi ng and so
forth, but you'reright. No one ever really pulledit
all together and sat down and thought about it from
the idea of -- standard criteria.

DR. BANERJEE: It would be really niceto
have a white paper put this thing to bed at |east
temporarily, for awhile.

CHAl RMVAN WALLI S: Sure, and while we're
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| ooking at sensitivity to noding it seenms to nme we
could also say, let's put this momentumthing to bed
by saying let's | ook at sensitivity to the ternms you
put in your nmonmentumequation and nmultiply theinertia
terms all by two and by a half and maybe nothing
happens at all.

And t hen we woul d stop worryi ng about the
fact that you' ve nade guesses and estinmates in
eval uating those ternms. And if it turns out that the
answers are quite sensitive to how well you eval uate
what the ternms -- you know -- that are approxi mate,
then we need to know that.

That woul d change the way in which you
consi der whether or not this is a problem or what
needs to be done about that. So rather than arguing
about it every time we neet | think it'd be good if
soneone would do a sensitivity study to sone of the
terms and finish-- wap up the answer to the problem

DR. BANERJEE: It |ooks like it would take
some tracking --

CHAIl RMVAN WALLI S: Yes, that's right. Wen
we get this thing, you know, it's like waiting for
Godot or sonet hi ng.

(Laught er)

DR. BANERJEE: Waiting for Cod.
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CHAI RVAN WALLI S: Now, we have to make

sone decision, and the first thing we have to -- this
subcommittee has to do is say, is this thing far
enough along that it should go to the full conmittee
next nont h.

DR KRESS: | think we'd better. | think
we shoul d.

DR. RANSOM Did you say you think it does
not ?

DR. KRESS: | think it does. In fact, |

think the staff is close to saying this thing' s ready

to be blessed and | think it's -- if we got a
difference of opinion |I think it'd be tinely to
express it.

CHAI RVAN WALLIS: And if they need to do
nore, we need to know what it is they need to do.

DR. KRESS: Yes. Sol think definitely we
need to conme back to the full --

DR. BANERJEE: Well, you know, as | said,
tomorrow |l ' mgoi ng to spend tine | ooki ng at sonet hi ng.
Ralph is wvery kindly nmaking available sone
information, and I'Il wite it down. But ny sense of
it fromtalking to Ralph is that it would be okay to
go forward.

DR.  KRESS: So given that, we have to
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deci de what to do.

CHAl RVAN WALLI'S:  Which | would -- well,
| did -- yes, what do you think, Vic? Is this ready
to go?

DR. RANSOM Well, you know, my aspect is
|"d like to see sone hard evidence at howit behaves.
And the only thing |I've seen so far is that one curve
that Bill Nutt showed that gives ne any feeling of
satisfaction at all.

And | knowthere's a |l ot of assessnent in
t he docunent. | don't know if it's my job to dig
t hrough that and conme to sone judgnent or whether the
staff should sunmarize that. And you know, |I'msure
the ACRS woul d Ii ke to see at | east a few exanpl es of
how good it is.

CHAIl RMAN WALLIS: Wy is it --

DR. RANSOM O herw se, | don't know how
you' d make any ki nd of concl usion.

DR. KRESS:. Are you sayi ng we need anot her
subcomittee neeting to see that or --

DR. RANSOM Well, I'mjust telling you
what ny feelings are. | don't know what |'m
reconmendi ng.

CHAl RVAN WALLI' S: Wl |, you can certainly,

bet ween now and Decenber, dig into the docunentati on.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

1022
DR KRESS: Yes, that would be one

appr oach.

DR. RANSOM Well, that'll satisfy ne,
guess, and all that.

CHAl RVAN WALLI'S: And then | think we can
-- if we agree that this should go to the full
comm ttee, then we can gi ve Ral ph advi ce about what he
needs to show. And | think it's nmuch nore inpressive
to showthe full committee the kind of thing that Bill
Nutt showed than to show a lot of stuff about the
chronology of the -- how the regulations were
sati sfied or sonething.

| nmean, that's -- we assune that's
happened. W don't really care about the year 2001
somet hi ng happened and sonet hi ng el se happened. W
can go through that very, very quickly.

The thing is, what's the real hard
evi dence on which you base your concl usions and how
can you put that across to the full conmittee so they
say, yeah, he's made the right decision for the right
reason. That | think is what we need to think about
in giving you sone advice.

MR. SCHROCK: Well, there's al oose end of
this question of whether the break size should be

included in this --
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DR. KRESS:. Yes, | think definitely that

ought to be di scussed.

MR. SCHROCK: And so do you t hi nk you want
totake it to the full commttee before you get that
resolved? That's a question | have. | don't know.

CHAl RVAN WALLI S:  Ral ph, woul d you take it
to the full commttee if you had not resol ved that?

MR. CARUSC | would be reluctant. I
t hink we have to have that resol ved before we go.

MR LANDRY: | agree.

MR CARUSO To the full conmttee.

CHAI RVAN WALLIS: And you are going to --
is there a high probability, since we're in that sort
of a world, a high probability --

MR. CARUSO. You're asking for a 95/95 or?

CHAI RVAN WALLIS:  Well, you know.

DR. BANERJEE: How many test cases do you
have to do, 597

MR. BOEHNERT: Joki ng asi de, we need sone
definitive answer fairly soon, because we have this
schedul ed, and if I1'mgoing to knock it off the agenda
| should know very quickly.

MR. CARUSO. | understand. We wll be
trying very hard to resolve this.

CHAl RMAN WALLIS: W need to -- if we're
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going to | ook at the next version of the SER we need
that two weeks before the conmittee neeting or
sonet hi ng. | mean, the committee doesn't like to
eval uate things that it hasn't seen for | ong enough to
eval uat e.

MR. BOEHNERT: Yes. That's the question.
Are you going to give us another draft on the SER
before the ACRS neeting? |Is that a goal or --

MR, LANDRY: Yes.

MR BOEHNERT: -- is that -- yes?

MR, LANDRY: Yes.

MR. BCEHNERT: Onh, dear.

CHAl RVAN WALLI'S: It shoul d be two weeks
bef or e.

MR. BOEHNERT: It should be now.

CHAI RVAN WALLI S: Isn't that what we just
-- it should be now, it should be now.

MR LANDRY: Ckay. Make it tonorrow

MR. CARUSC  Wthat, we have three weeks
before the conmmittee?

MR, BOEHNERT: Yes.
CARUSO So we have a week.
BOEHNERT:  Yes.

CARUSO  Ckay.

2 3 3 %

BOEHNERT: And when we -- well, yes.
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CHAI RMAN WALLIS: Now, so it |ooks as if

this is going to go before the commttee in Decenber
and this is where they will nmake a decision, wite a
| etter and prai se or castigate or whatever they want
to do.

DR. KRESS: If we don't go before the
comm ttee i n Decenber then the next point we could do
it in wuld be February.

CHAl RVAN WALLI'S:  That's correct.

DR. KRESS: And you know, that's getting
down the line.

MR. CARUSO We under st and.

CHAl RVAN WALLI'S:  So this nmeans that we
need very concise and relevant and persuasive
presentations by both Framatone and the staff at the
conmittee neeting.

MR. BOEHNERT: Ri ght now, we have a tota
of an hour and a half dedicated to this. [I'mtrying
to get it to two hours. | think we really need two
hours, given what |'m hearing here.

CHAl RMVAN  WALLI S: Normal |y, we give
Framat ome a bit | onger?

MR, BOEHNERT: Yes.

CHAIl RVAN WALLIS: W give them say, an

hour and we're off half an hour?
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MR. BOEHNERT: That probably -- that's

what | was thinking, if we could pull that off.

CHAI RVAN WALLI'S: | think then we have to
advise Framatone on what it is that they should
enphasi ze in their presentation.

MR. BOEHNERT: Absol utely.

DR. KRESS: Well, | think the key tonmeis
how you assess t he bi ases and t he uncertainties inthe
plan. | nmean, that's what all this assessnent is all

about. So you know, | woul d focus on that part of it

somewhat .

CHAl RVAN WALLI'S:  And then show us sone
dat a,

DR KRESS: Yes, data wouldn't hurt at
all.

MR. CARUSO Data is correct.

DR KRESS: Curves or whatever.

MR, SCHROCK: Wel |, Framat onme has prom sed
to inmprove the docunentation. | don't know what

i mpact that woul d have on concl usions --

DR KRESS: I'd -- yes, | --

MR SCHROCK: -- made by the full
comm ttee, but --

DR KRESS: Yes. | don't think we need to

go through that whol e presentati on where they showed
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all the equations.

MR SCHROCK: Yes.

DR KRESS: And the control volunes. |
t hi nk we can probably not --

MR. SCHROCK: What |I'mwonderingisif you
don't want sonething nore specific regarding that --

CHAl RMANWALLI S: O sonet hi ng whi ch woul d
cl ose the | oop.

MR. SCHROCK: ~-- obligation that you can
present to the full conmttee.

CHAI RVAN WALLI'S: Cl ose the | oop so that
it insures that this is actually done. Well, we will
all see this again. W will see this again in
connection wi th BWRs and BWR LOCAs and real i sti c LOCAs
and so on.

And | would think that although we're
extraordinarily patient people, you mght try that
patience if you were to cone back wi th somet hi ng whi ch
was not in good shape. So we do have a check on it at
that time.

DR. BANERJEE: | guess Virgil's critical
fl ow questions need to get answered.

MR SCHROCK: What's that?

DR, BANERJEE: Your critical flow

guestions need to get answered.
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MR SCHROCK: Seens to be lost in the

noise, but 1'd sure like to see them take those
comments a little nore to heart and address themin
t he revision of the docunentation.

CHAl RVAN WALLI'S:  Well, there's another
thing that this full conmttee will get, is that |
expect youwill all submit areport, particularly the
consul tants, which they won't be at the full conmittee
nmeet i ng.

And this will be available to the ful
conmttee and it may have sone significant influence
on what they do.

DR. RANSOM  \Whatever we wite up from
this nmeeting you' re going to put together, then?

CHAIl RVAN  WALLI S: Paul will put it
together for the full commttee, and | wll put
together a draft letter of what | think the full
conmttee mght consider deciding, and it wll be
i nfluenced by what | hear fromyou folks. And the
ot her --

MR. BOEHNERT: | need nore gui dance for
Framatome. Al ['ve got right nowis assessnment of
bi as and uncertainty, and maybe sone discussion of
docunent ati on

CHAI RVAN WALLI S: Not -- just a really
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convincing statement that they're fixing the
docunentation, isn't it?

MR, BOEHNERT: Yes.

CHAI RVAN WALLIS:  You don't need to go
into the details of the docunentation.

MR, BOEHNERT: No.

MR. MALLAY: Yes, thisisJimMllay. 1'd
certainly be prepared to nake a statement therethat's
simlar to what | did this norning.

MR. BCOEHNERT: Yes. kay.

CHAI RVAN WALLI S: Ri ght.

MR. MALLAY: | think, you know, that's two
m nutes' worth. | think what we would like to do is
address the uncertainties, the validation process.

CHAI RMAN WALLIS: Well, we have Larry's
presentation. It took --

MR, MALLAY: Yes.

MR. BOEHNERT: Yes. | was going to say
somet hing along the lines --

CHAl RVAN WALLI S: Somet hing |ike what
Larry said. It took, what, a couple of hours?

MR, BOEHNERT: Yes.

CHAl RVAN WALLI'S: It didn't take all that
| ong.

MR, MALLAY: No.
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CHAI RVAN WALLI'S:  And | think you shoul d

step through the CSAU, which | think the commttee
probably needs to be rem nded about. | think saying
about half as rmuch or | ess than you did say, when we
figure out what really, really is inportant in it.

MR  MALLAY: Yes, | believe we can do
t hat .

DR. RANSOM Wll, along that line, |
think I would find it nuch nore insightful if you
would list the paraneters, you know, that you're
i ncl udi ng or have you found, you know, just a summary.

CHAI RVAN WALLI'S: They did that in the
past .

DR. RANSOM The uncertainties.

CHAl RVAN WALLI S:  Yes.

MR. MALLAY: Yes, | think we coul d be nore
explicit in that regard and | think we can al so show
sone validation specifically simlar to what we did
with Dr. Nutt.

DR. RANSOM And | think sone -- a few
exanpl es of validation.

CHAl RVAN WALLI S: Excuse ne. The
subcommi ttee or at | east some nenbers have seen t hese
t hi ngs before, but not all the nenbers. And then as

far as the full commttee goes, | don't think they
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have seen these.

MR BOEHNERT: No, because we don't --

MR MALLAY: No.

CHAl RVAN WALLI S:  Evaluation. So | think
t he plan where you actually found the effect of all
these various things on PCT and what was it npst
sensitive to. | think that was very, very useful

You didn't present that here at all, but
that sort of thing is going to be useful to the ful
conmttee. \What other advice can we give then?

MR. BOEHNERT: Well, that's probably going
to nore than fill an hour right there.

MR. MALLAY: Yes, that's -- yes, we'll be
chal | enged.

CHAl RVAN WALLI S: I would cut down the
words in the slides and show nore figures or sone
such, which sum up sonet hi ng.

MR. MALLAY: Right. 1 think we understand
t he thrust.

CHAI RVAN WALLI'S:  And you know, you have
to put your really best foot forward. This is the
real show. This isn't a rehearsal or anything. This
isit.

MR MALLAY: We under st and.

CHAl RVAN WALLI'S:  There's no repl ay.
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MR. MALLAY: This is extremely inportant

to us and |'ve given dozens of presentations to the
full ACRS. So I'mfamliar with the drill.

MR, BOEHNERT: And I'Il be allotting about
60 pl us m nutes for ANP Framat onme and about 30 for the
staff.

CHAI RMAN WALLI S: Ri ght.

MR. BOEHNERT: And then the rest for you
and wrap-up, so.

CHAl RVAN WALLI'S: | think we' ve tol d Ral ph
what he needs to do, and the main thing is that, why
do you nmake t hese deci si ons that you make and what are
the reasons and why should we have confidence that
you've done it right. Okay. W're doing certainly
well on tinme. It's because it's a subconmttee.

MR, BOEHNERT: Yes.

CHAI RMAN WALLI S: Ri ght.

MR. MALLAY: Wuld it be appropriate for
me to make a comment or two on the --

CHAl RVAN WALLIS: Yes, | think it's be
very appropriate. 1'd really love you to do that.

MR, MALLAY: kay.

CHAI RVAN WALLI S: Pl ease do.

MR. MALLAY: First of all, we appreciate

very much the confidence the subcomrttee has
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apparently shown today. W take your comrents very
seriously, specifically, thecritical flowthat Virgi
continues torem nd us of, the docunmentation situation
and so on.

But | think generally we appreciate very
nmuch t he confi dence that you' ve shown i n our nodel and
t he presentations that we've nade. There's a couple
things | think | need to point out. First of all, we
feel very, very confident about our statistical
appr oach.

We feel it's appropriate, that it's well-
founded. And as Jerry Holm nmentioned a few m nutes
ago, we feel it's inportant to exercise a reasonable
| evel of engineering judgnment, specifically on the
case of the three paraneters that we're | ooking at,
peak cl addi ng tenperature, |ocal oxidation and total
oxi dati on.

We all know that they're very closely
correl at ed. You don't get significant oxidation
wi t hout el evated tenperatures, for exanple. So we
know they're correlated and we appreciate your
under st andi ng of that.

Secondly, in the application of our
statistical approach we are al so very confident that

it's appropriate to | ook at the break size as part of
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t hose paraneters. W feel it's not only appropri ate,
but I think we nmeet the regulation, nanely that we
exam ne the full spectrum of break sizes.

And even though I mnot prepared to quote
specific nunbers, it's pretty clear that the |arge
break size dom nates the results fromthe 59 cases.
W typically get anywhere from.8 to .9 or so break
size that will dom nate. So |I'm hopeful and |'m
confident, frankly, that the staff and us can reach a
resol ution of this.

Dr. Wllis, you had nentioned al so about
t he conclusion herein the draft SER, the fact that at
the end of that first bullet it said sonmething to the
effect that addresses the regulation. |  would
certainly second your conment that the conclusion
shoul d be very clear that the nodel is acceptable, for
what ever reasons.

Addr esses certainly doesn't dothat in our
opi ni on. W also recognize at this point that
unfortunately the SER is sort of in a dynamc
situation. It's our commtnent to work very cl osely
with the staff over this next week to reach resol ution
on a-- there's probably a half a dozen m nor itens of
what 1'1l call clearing up the |anguage in the SER

itsel f.
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And so in addition to reaching resol ution
on the break size situation, we'll be working with
themto clean up these other pieces of |anguage. |
think that's all | had. | don't know whether Jerry
Hol m has anything to add. But again, we appreciate
your tine.

CHAI RVAN WALLI'S:  Jim you nenti oned t hat

you felt very strongly about your statistical

appr oach.

MR, MALLAY: Yes.

CHAI RMAN WALLI'S: | think you shoul d cone
armed with the best evidence you have. | nean, that

busi ness of showi ng the statistical distribution of
the O2 versus -- if you're not going to show it
directly, you certainly should have it ready to show.

And | think you really need to show t hat
evidence in the best form you can, not in lots of
different forns, but if you' ve got a certain plot that
shows t he nessage nost clearly, please showit. Don't
be bashful about it.

MR, MALLAY: We will certainly do that.

CHAI RVAN WALLI S: Thank you. Anyt hi ng
el se? Well, | would thank Framat ome. Thank you, Jim
and all your folks for coming here and meki ng your

presentations and subm tting to our interrogation and
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everything, and the sane for the staff.
Thank you very nuch for com ng here and

maki ng a presentation. And we will then | ook forward

to seeing you in about three weeks. If there's not
anynore we have to do, | will close this neeting.
Thank you.

(Wher eupon, the Open Sessi on was concl uded

at 5:15 p.m)
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