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UNI TED STATES OF AMERI CA

NUCLEAR REGULATORY COWM SSI ON
+ + + + +
ADVI SORY COWM TTEE ON REACTOR SAFEGUARDS
( ACRS)
SUBCOMM TTEE ON THERMAL- HYDRAULI C PHENOVENA
+ + + + +
THURSDAY,
JANUARY 15, 2004
+ + + + +
ROCKVI LLE, MARYLAND
+ + + + +
The Subcommittee nmet at the Nuclear
Regul atory Commi ssion, Two White Flint North, Room
T2B3, 11545 Rockville Pike, at 8:30 a.m, Dr. G aham
Wal li s, Chairman, presiding.

COW TTEE MEMBERS PRESENT:

GRAHAM B. WALLI S, Chai rman
RALPH CARUSO, ACRS St af f

F. PETER FORD, Menber
THOVAS S. KRESS, Menber
GRAHAM M LEI TCH, Menber

VI CTOR R RANSOM Menber
STEPHEN L. ROSEN, Menber

JOHN D. SIEBER, Menber
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P-ROGEEDI-NGS

M5. CUBBAGE: M. Chairman, | think we
coul d open now for the concl usions.

DR. WALLIS: W now can open. \What you
are now going to say is open to the public. Yes.
Okay. We're now in open session. Thank you very
much. It says "Proprietary Information."

M5. CUBBAGE: | overruled him

MR LU  Yeah, that's Mcrosoft issue.
Thanks for Bill's presentation. Actually, that was —-
t he contai nment nodel was built to support us, and
wi t hout that nodel we cannot do the cal culation. |
just want to give a quick sumary and junp into the
concl usi ons and fundi ng.

W ran about 28 independent analysis
cases. Al we gave to you as a presentation this
nor ni ng, as Ral ph said, was a snapshot. Okay. W ran
many sensitive cases to nom nal base case provi ded by
GE, and we di d change a | ot of paraneters and anal ysi s
scenari o, and added the feedwater system assum ng
forfeit available for MSLB

We identified many issues through this
review process, and reiterated with the docunent
reviewers, and then we issued many RAls. Okay. At

this point, all major issues have been resol ved, and
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our concl usi on based on our confirmatory anal ysis, we
believe that for the nost limting ECCS LOCA TRACG i s
capable to analyze that. And also, it has the
capability to analyze the peak contai nment pressure
for ny MSV LOCA case. It's bounding and realistic
t 00.

New i ssues to be resol ved before FSER, |
think that's lunping, and to point it out, since we
still have that update --

DR WALLI S: Let's go back to this
conversion here.

MR, LU  Ckay.

DR. WALLIS: TRAC i s capabl e of anal yzi ng
and cal cul ati ng. O course it is, that's what it
does.

MR LU Yes.

DR. WALLIS: But what you really have to
say isthat it does it in sone adequate or good enough
way. | mean, it's capable of analyzing. That's what
it does.

MR LU  Ch, yes.

DR, WALLI S: So first say something
qualitative about the quality of this work, what it
does.

MR LU  kay.
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DR. WALLI'S: Shoul dn't you just say within

accept abl e accuracy, or with an accept abl e uncertainty
or some --

LU Yes.

ROSEN: O as badly as TRACE?

LU TRACE is good too.

2 3 3 %

ROSEN: O as good as TRACE? Well,
you don't know. They go through the sane -- simlar
answers, but they both could be wong. R ght?

MR LU  Okay. Yes, that's --

MR. ROSEN: [|'mjust asking a very serious
guesti on here.

MR LU Sure.

MR. ROSEN:. And then the serious question
isif two things give you the same answers, does that
mean that answer is right?

MR. LU If you look at the code we are
using right now, that's the reason | want to nmention
right at the beginning, the reason we want to use
CONTAI N Code, the nodel containnment, which provides
t he feedback to your pressure vessel could nodel the
PCCS, and al so nodel the GCS pool, which cal cul ated
the gravity-driven pressure there, which is totally
di fferent from TRACG Code, totally different nuneric

schene, totally di fferent physics nodel. And al so, if
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you | ook at the TRACE code internally, it's totally
different fromTRACG now. There is nowAlA. Thereis
no small core nmenory and nmapping to the |arge core
nmenory.

MR. ROSEN: And so those two give you t he
same answer, and | say that's a coinci dence.

MR SIEBER It's the test data that nmakes
the difference.

MR LU Yes. But at this point, we
cannot really say TRACE i s the code, which cal cul at ed
results, and based on the results we gave the
position. W did not do that. W used TRACE as a
tool to give us the —-

MR ROSEN: Hold on.

MR LU  Ckay.

MR. ROSEN: You'retoo closetothis. The
serious question here is if tw nethods give you the
same answer, you conclude that the answers nust be
right. | conclude that it's a coincidence, but to
avoid that you have to benchmark with sone third
nmet hod, or something that's incontrovertible, mybe
along the Iines of your gravity preservation.

MR. LU R ght.

MR. ROSEN: That these answers are both

correct, or physically reasonable. You have to peg
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t hi s sonehow.

MR. KRESS:. When you benchmark a code, you
normally do things like run it against analytical
sol utions, easy things. You do all that to each code.
And also, if you have two current and they're
i ndependent |y devel oped by independent people, and
they give pretty nuch the sane answer, that's not
exactly -—— I wouldn't say that's coincidental. M
first inpression was not -- that's not a coi nci dence.

DR. WALLIS: But it could be just a sinple
problem and everybody is going to get the same
answer .

MR KRESS: It could be that.

DR WALLIS: It could be that, in fact,
this thing works so well that's insensitive to all
t hese assunptions, and just two buckets of water with
a pipe, and all this other stuff is --

MR. KRESS: And that's probably pretty
much the case for this nice reactor design.

DR. RANSOM Well, you have to coupl e t hat
with the assessnment that's been done, which gives you
assurances that again these things are correct
physics. In fact, | don't know - can't you derive
sone i nformati on fromyour PSTF conparisonin terns of

whet her or not thisis conservative or unconservati ve?
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MR LU Yes, that's | think the | ast

line. There is proper application precision needs to
be provided, and | think that's —- I forgot exactly.
Proper application procedures are needed. That neans
the —— "Il tell you the truth. | don't really
believe that every single -- no code can really
mechani cs renodel what's happening inside of the
suppression port, the stratification, condensation
very well. There is no code where it can do that.
That's the reason --

DR.  RANSOM You said that they were
bounded or --

MR LU Yes, we were bounded.

DR. RANSOM Then | think that's alittle
nore conclusive, if you can say that. From sone of
t he assessnent it does appear to be conservative.

MR. LU Yes, you're right.

DR. WALLIS: But you can't just make this
statenent. You' ve got to say sonething else.

MR LU  Ckay.

DR. WALLIS: You get introuble here. |I'm
sure Ralph is going to word it right. If you start
saying things |like TRAC is capable of analyzing HS
LOCA with acceptabl e accuracy and uncertainty, then

l"m going to cone right back and say what's your
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nmeasure of accuracy and what's your neasure of
uncertainty.

MR. ROSEN: And |I' mgoi ng to cone back and
say sonething |li ke you need to put inthere, andit is
benchmarked against hand calculations that are
incontrovertible, and can reproduce those hand
cal cul ati ons.

MR. KRESS: Well, that's alnost inpliedin
t here.

DR. WALLIS: Well, it is capable. | nean,
it doesn't say anything. |'m capable of running a
mle, but | couldn't race a mle, so | nmean, there's
al | kinds of things.

MR. KRESS: | agree with you on the way
it's worded.

MR CARUSC |I'mnot sure it's inplied
| thought Ral ph actually explained it yesterday, and
we're forgetting this, that they're using the CSAU
net hodol ogy to do this. And the CSAU net hodol ogy is
what contains all these elenents that you' re tal king
about . There's conparison against data, the
val i dation of the nodels, the interval experinents,
t he i nterval experinments agai nst data, the reasonabl e
test.

MR ROSEN: Reasonabl e t est.
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MR. CARUSGC That is all in that whole

t hi ng.

DR, WALLIS: So you can say TRACG neets
all the criteria CSAU --

MR. CARUSO That's what they shoul d be.
And |I'm not going to say this for them but that's
what | woul d expect themto say.

MR. SIEBER. Well, that's the way the SER
is witten.

MR. CARUSO That's what the SER says.

DR WALLIS: Ckay. Soit's just that the

slide is —-

MR LU But this sumuary is really a
summary for the part we are -- for the staff
i ndependent analysis part. It's not the final sumary

for the entire —

DR. WALLIS: Wwell, we all know that -- we
knew that three was true before we even wal ked into
the room Nowthe questionis, isit acceptable? Are
there sonme features of it which are acceptable? You
have to qualify it and say there's ot her features that
are not, and so on. It's not a sinple matter.

MR LU | agree. But the reason | did
not get into that, because that is the only part of

t he anal ysis we can derive that conclusion. This is
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only part of the evidence | provide to you. And the
docunent review, and other part TAPD, which is a part
of the review process too, so that's the reason |
don't want to junp that one yet. And Ralph will give
you the final conclusion after | finish ny part.

DR. RANSOM Well, another part of thisis
t he use of the PUVA data, which shoul d provi de anot her
assessnent for whether or not these are reasonabl e.
And |I' mwonderi ng, does the NRC pl an to do that at any
time?

MR. LU FromNRR side, we don't have any
pl an. But Research has planned to benchmark their
TRACE Code, assess their TRACE Code.

MR. KROTU K: This is Bill Krotuik. 1'm
currently in the process of using the coupled TRACE
CONTAIN Code to analyze PUMA tests. ["'m in the
process of doing that.

DR WALLIS: The ol d SBWR?

MR. KROTU K: The ol d SBWR

DR. WALLIS: | think that woul d be a good
thing to do, definitely.

DR. RANSOM Al t hough, they've run tests
| think nowwith the new coupling, | think. Right?
So it nore appropriately sinmulates the ESBWR?

MR. KROTU K:  Yes. The new coupling is
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t he update of the old coupling that was used for the
AP1000, and now it has valves reverse flow and it
determ nes whether it's liquidflowonly, for gaseous
flow, or two-phase flow There's alot norelogicto
it right now

DR, RANSOM The AP1000, what was that
about ?

MR KROTU K: Well, in other words, there
was a coupled TRACE CONTAIN analysis done on the
AP1000, but that was -- on those type of plants you're
only | ooki ng about flowin one direction, but now we
can | ook at the possibility of getting flowin either
di rection, which added nore logic to the coding.

MR LU  Anyway, the PUVA data wll be
hel pful for -

MR.  LANDRY: If I my, this is Ralph
Landry fromNRR again. Wth regard to PUVA, t he PUVA
facility, as we've said throughout the presentati ons,
is afacility that is being designed and operated to
provide confirmatory information to the Ofice of
Resear ch. W have not asked General Electric to
participate in calculation of the test data, because
one, the tests were not expected to be done before we
wer e pl anni ng on bei ng done with the code revi ew. And

two, because we are not aware of the QA Program and
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if the QA Program matches the requirenents that we
woul d inpose on an applicant using test data for
assessment purposes. |If there's not a QA Programin
pl ace that would neet Appendix B requirenents, we
cannot inpose use of those data for assessnent, and
judge the licensing applicability of the nmethodol ogy
agai nst those data. That's the very reason we have
stated t hat PANDA- P test cannot be used for assessnent
pur poses, so there are nulti-faceted reasons why PUVA
is not being used for assessnent of the applicant's
code, but it is going to be used for assessnment and
confirmatory anal yses with an NRC code.

DR. RANSOM That's all you'd want, |
think. But it provides a cascadi ng of conclusions,
you know. |If you conclude that TRACE is okay, and
TRACE agrees with TRAC, then you can conclude
somet hi ng about what TRACG i s capabl e of.

DR WALLIS: But, Ralph, this is an NRC
sponsored experinent, PUVA. It's conceivable to ne
t hat you approve TRAC and say it's wonderful based on
QA experinents and all that, and t hen soneone nakes a
compari son wi th PUMA and says wait a minute. TRACGis
way off.

MR. LANDRY: But we're not runni ng TRACG

agai nst PUMA.
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WALLI S: But when you do.

LANDRY: But we won't.

WALLI'S: You refuse to do it?

2 3 3 3

LANDRY: [It's not our responsibility.
The TRACG has been conpared wi th a nunber -- TRACG has
been conpared against TRACE for a nunber of
calcul ations. TRACE wi || be conpared with PUVA. Now
if we see that we say TRACG and TRACE are doing
conpar abl e work, and we say that TRAC - and this is
what Vic was just saying - if TRACG - excuse ne, too
many TRACs here. |I'mgetting off the TRAC here. If
TRACE does an acceptabl e job of conparison with PUVA
test results, we would expect TRACGto do so al so.

DR WALLIS: You are not allowed to run
t he TRACG whi ch you have agai nst data whi ch you have,
whi ch the public paid for? You' re not allowed to do
t hat ?

MR. LANDRY: Well, we could ask Ceneral
Electric if they would Iike to.

DR. WALLI S: You're not allowed to do
t hat .

MR. LANDRY: But we are going to make a
determ nation with regard to TRACG prior to the PUVA
mat eri al being avail abl e.

DR. WALLIS: Well, that's all right. It
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may be that they're such good guys, they' Il do it
anyway.

MR.  LANDRY: W're not basing an
acceptance of a code on one test facility. Qur basis
for acceptability is all of this material that we
presented the last two days, the material which
Gener al El ectric presented in July, all the
docunentation which they have prepared, and the
docunent ati on whi ch we have put forward in the draft
SER. And what Shanlai is saying here is, his
conclusion is a conclusion |ooking at analyses,
confirmatory anal yses. Qur concl usi on overal | though,
i s based on all of this information brought together.

DR. WALLIS: 1It's based on neglecting the

PUNVA.

MR. LANDRY: Well, PUMA is not avail able
ri ght now.

DR. WALLIS: But you understand what |'m
sayi ng.

MR LANDRY: Yes, | understand.

DR WALLIS: It seens very strange to ne.
| mean, suppose you had sonething |ike the Loft Test,
very extensive and used for PARs in the ol d days, and
it turned out that GE - it didn't neet sone

qualification that GE would require for data or
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somet hing, you couldn't use them It's absurd.
That's the case. Soneone slipped up and didn't quite
fulfill the right QA requirements to neet GE's specs
or sonething, or GE wasn't involved; therefore, you
can't use it. |Is that the case?

MR. LANDRY: There's noreinvolvedinit.
That was only one point | was bringing up with it.
That's not the only reason

DR. WALLIS: Well, maybe there won't be
any control -- GE are good guys, and they're going to
test agai nst everything avail abl e. But you're not
going to make these data available to the --

MR. LANDRY: | can't speak for the Ofice
of Research.

MR HAN:  This is Jim Han. | was the
first PUVA Project Manager. Let ne say a few words
about the old PUVA data for SBWR First, it does not
neet the Appendix B QA requirenent, nunber one.
Nurmber two, during the test we find out the vessel had
| eakage. |s a long story - okay. So in other words,
at this point, I"'mkind of in support of what Ral ph
stated earlier regarding the PUVA test data.

DR. WALLIS: So this failure to neet QA
makes it a waste of nobney to have supported the work

inthe first place. 1s that the case?
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MR,  HAN: Vell, as you know, the

Uni versity Standard is | ess stringent conpared --

DR. WALLI S: In sonme ways, it's nore
stringent.

MR. HAN: And QA, there's one standard.
It just so happens when —— this is a long story. Wen
viewthe PUMAfacility we foll owed t he code. For sone
reason, the material used due to certain limtation,
caused the vessel to leak, so later on they repl aced
the vessel. kay. That's all.

DR. WALLI'S: So this won't happen withthe
new PUMA experi ment ?

MR. HAN: It shoul d not happen in the new
PUVA experi nment because of we already | earn a | esson.
This is not produced for -- there was a problemw th
t he code regarding either the boiler or the pressure
vessel .

DR. WALLIS: Not the thermal hydraulics
code.

MR. HAN: No, is not hydraulic -- is not
Vic Ransonmis fault. Vic was one of the persons in
char ge.

MR. KRESS: But those kind of standards in
the QA are to be sure that you don't have failures in

t he equi pnent, and t hat t he equi pnent wor ks correctly.
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It doesn't invalidate the data if everything happens
to work well. Can't you still use the data, even
t hough it doesn't nmeet the QAs?

DR. RANSOM | would say so. The |eaks
are rather mnor. They were probably equivalent to
the control rod drive | eaks that we've seen

MR KRESS: It looks like it would be a
good test.

DR. RANSOM A fraction of one percent.
So | don't think that invalidated the data.

MR KRESS: That would be ny thinking.

MR.  LANDRY: Well, vyes. The data are
still there, but where you get intodifficulties, when
you attenpt to assess uncertainty and establ i sh bi ases
on data that you don't have the providence for, that
you woul d expect for a good uncertainty analysis. And
that's the purpose of the QA to establish the
provi dence on the data to show that we can -- we
understand t he uncertainty, and we can use those data
sets with a confidence | evel on the uncertainty.

DR, WALLI S: Well, |I'm very surprised,
because | see in this presentation, and | saw one two
days ago, they put up sonething and they say they
conmpare with Dartnmouth data. Now nothing could be

worse than the QA that we have at Dartnouth, except
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that it nmeets the professor's standards. It doesn't
neet anybody else's standards, and probably never
will. So what is it doing ever appearing on a slide?

MR. KRESS: And everybody knows Dart nout h
prof essors have | ow st andards.

DR WALLIS: Yes, sowhat isit ever doing
appeari ng here?

M5. CUBBAGE: 1'd |ike to say sonething.
Any Cubbage. If we felt that there was any defi ci ency
inthe data that GE was presenting in support of their
design, they woul d have to do additional testing. W
woul d not rely on NRC tests.

DR WALLIS: What | object toisrejecting
PUVA data, which is obviously far hi gher classed t han
anything that | was responsible for that's being
guoted here quite a few times in this agency in
support of maki ng deci sions.

M5. CUBBAGE: | think you --

DR, WALLI S: I'"'m very surprised that
that's the case.

MR. LANDRY: | think that what we have to
do is back up a little bit. W're not rejecting the
PUVA data. We're sinply not requiring the applicant
to cal cul ate.

DR, WALLI S: But you can calculate it.
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Ckay. Well, maybe we should nobve on from this
di scussi on.

MR LU kay. | ssues to be resolved
before the final ICR And I nentioned before, since
the minimal thermal margin, they did provide a new
version of the code. W need to | ook at that, and Vic
nmentioned that it's actually sudden LOCA, break fl ow,
there is a spike. Actually, it was observed through
the PUMA. CGE will be addressing that. And we al so
found sonet hing i nside of the -—— renenber | nenti oned
the U Tube type of lung, 15 second period of
oscillation like that, and we did see quite a | ot of
—- observe coll apsed water |evel inside ring one,
inner ring. And we want to have the expl anation from
GE to say how this will be inpacted on the m ninum
water level. That's the issues needed to be resol ved
for FSER for this particular part of the review

DR. WALLIS: | thought there was sonet hi ng
nmenti oned about should it becone apparent the core
m ght be exposed, sonethi ng woul d have to be done. Is
that —- 1 would like to get --

MR LU We never even -- for all the
wor st case, we never saw that the core was uncover ed.

DR, WALLIS: It'sjust, | seemto renenber

that that --
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M5. CUBBAGE: But you'reright, that woul d

be a condition in the SER, but that's not one of
Shanlai's conclusions for this part of the
presentation.

DR. WALLIS: | do remenber right, there
was sonet hing --

M5. CUBBAGE: You do renenber right, yes.

MR LU  Yes, but that's the reason we
want to |eave the design and certification review
stage. |If there is any condition, because right now
the design itself is a reference design. It's not a
final design yet. Ckay.

During the design certification review
stage and for |ong-termECC LOCA anal ysis, right now
t hey use fixed boundary conditions, and for the PCC
heat changer external surface, whichis conservative,
but we think that we want to keep using this for their
ECCS LOCA analysis, and it's better for themto add
addi ti onal nodes, so that the mechanics can nodel the
poor boiler situation.

We nmentioned in July that there is sone
nodal i zation i ssue rel ated wi t h GDCS pool , whi ch gi ves
a slightly higher pressure because of nodalization.
And | think this can be resolved during the design

certification stage.
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DR WALLIS: Does it have to do with the

gravity?

MR LU Yes.

DR WALLIS: It does?

MR LU Yes, it does. But it's not —— we
i ssued an RAlI and the response cane back, and we got
it, and we think that's acceptable at this point. |
don't think it's a big deal at all in terns of --

DR, WALLI S: That's a place where you
obvi ously have to use | evel tracking, because thereis
a real level in there.

MR. LU Yes, they do. But al so, you want
to put a node on top of the water |level so that you
can accurately calculate the air space pressure.
Feedwat er operation out of the mass energy rel ease
need to be evaluated for a nmassive E case. Once the
f eedwat er systemwas -- the design is finished during
the design certification stage. And right now, we
cannot really check in detail about this input to
nodels for ECCS LOCA and SLB LOCA because it's
reference design. And during the designcertification
stage, what we are going to look for is the design
record file to support every nunber you put intoit,
t he geonetry nunber you put into that input deck, so

we need to check that. That's something during the
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design certification stage we want to see. Ckay.

MR. FORD: Now for ny peace of mnd, this
stage here when you have a detailed design
certification review, you take into account conbi ned
t hermal hydraulicsissues, material s issues associ ated
with, for i nstance, gallons of cold GDCSwater hitting
a hot irradiated stensial conponent. This is the
i ssue | brought up earlier on, and no one seens to be
shoving it apart and say that's just materials
concern. There's a thermal hydraulics materials
concer n.

MR LU You're tal king about thernal
shock issue. R ght?

MR FORD: Well, thermal shock is one,
yes.

MR LU Okay. Well, the thermal shock
i ssue obviously is not part of the review scope as
opposed to the TRACG application, but that definitely
needs to be looked into during the design
certification stage as part of a materials problem

MR. FORD: Exactly, PTSissue. So thernal
hydraul i cs/ materi al s.

MR LU Ckay. As part of the TH
cal cul ati on, and TRACG has the capability to put a

sl ab there to nodel the vessel, actual ly sensi bl e heat
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inthe LOCA stage, and then -- and actual | y, each node
you can attach, if you structure, nodel what you are
t al ki ng about here.

MR. FORD: | understand that. In the very

begi nning, the first day Ral ph ki nd of said hey, don't

worry, Peter. We'll deal with that later on in the
design certification. | don't see it on that |ist,
and |'m assumng that it will be on that |ist sone
tinme.

MR LU Oh, yes. This is the analysis

part of --
MR. LANDRY: Peter, the answer is yes.
MR. FORD: Thank you.
MR ROSEN. Before you get off that, ny
i ssue, Peter's issues are naterials. My issue is

operational, whichisthis 10to the mnus 4 | eak rate
between drywell and wetwell. Ten to the m nus 4 per
square neter.

MR LU Right.

MR. ROSEN: How many vacuum br eaker s does
t hi s machi ne have?

MR LU Three.

MR. ROSEN: So each of themis one-third
of 10 to the mnus 4 square neter. Does it matter?

What if the leak rate were 10 tines, the | eakage area
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were ten tinmes 10 to the mnus 4, what would it do to
t hese cal cul ations?

MR. LU That's a good question. | think
the code can handle that, and I want to show you a
slide. Okay. Here it is.

MR. LANDRY: Shanlai, thisis Ral ph Landry
agai n. If I my, that really is not going to
chal | enge t he phenonenol ogi cal capability of the code.
Whet her the leak rate is 10 to the mnus 4, or 10 to

the mnus 3, or 10 to the mnus 2, what it is going to

alter isthe calculated result. 1 don't know how nuch
- we can't address that right now, but
phenonmenol ogically, it's not going to alter the

capability of the code. And that's what we were
trying to address right now - does the code have the
capability to represent the phenonmenon, so yes or no,

does it or not.

MR. ROSEN: |'masking this question on a
slide that says, "lssues to be resol ved during design
certification review" Shoul dn't that issue be

resol ved during design certification, whether or not
the |l eak rate is —- the peak pressure and t enper at ures
are sensitive?

MR. LANDRY: When sensitivity studies are

perfornmed at the design certificationstage, yes, that
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will be resol ved.

MR ROSEN. It's not on the list.

MR.  LANDRY: W are looking at the
capability of the code --

M5. CUBBAGE: This certainly is not
intended to be a conplete |ist of issues.

MR KRESS: That's the issues related to

hi s work.

DR WALLIS: Ral ph, your argunent, that
makes nme —- |'ve been wondering what it is that is at
i ssue here. | mean, TRACG has a franework, and within

it there are lots of assunptions. It seens to ne that
when you bless it, you' re bl essing both the framework
and t he assunpti ons, because if the assunpti ons change
markedly, its ability to predict data changes
mar kedl y. You have to take something like this
assunption of 10 to the mnus 4 as part of the
integral thing that you're approving.

MR. LANDRY: And at the final stage it
wi Il be, because there are a nunmber of sensitivity
studi es that nmust be perfornmed for final approval of
a design. At that point, those assunptions will have
t o be denonstratedto fall withinthe phenonmenol ogi cal
capability of the code as reviewed. Now if those

assunpti ons produce phenonena t hat are outside of the
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range as reviewed, that will reopen review of the
code.

DR. WALLIS: But suppose the code had a
condensation coefficient inthis PCCsystemwhi ch was
cal culated using a conpletely wong equation, you
woul d flag that as an RAI. You' d nake themcorrect it
bef ore you approve TRACG which is the details you're
checking, as well as the structure of the code.

MR. LANDRY: That's correct.

DR WALLIS: And this is detail too.

MR RAC Graham and Steve, 1've done
extensive —- Ral ph is absolutely right. W'IlIl answer
it then, but let ne give it a short answer right now.
W' ve done extensive testing of the new vacuum
breaker. We did reliability testing. We threwgrit
at it, we threwsand at it, and all the rest of it,
we' ve checked it for | eakage. There's a whol e report
that's been done on that. W can make that avail abl e
to you also separately, but the answer is, this is

backed up by testing and eval uati on.

MR. ROSEN. Well, I'mvery glad to hear
that, Atam | mean, | would like to look at the
report, but | really need to broaden ny concern so

t hat you understand it. The vacuum breakers coul d be

t he source of the | eakage, but there coul d be others.
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There could be a crack in the concrete. There could
be a test valve, a test port between the wetwell and
the drywell which is normally capped, which soneone
| eaves the cap of f. You know, | don't knowthe design
detail, so maybe there's nothing like that, but just
t hi nk about it generally. Something causes there to
be nore bypass between wetwel |l and drywell, then you
assune this very small bypass. And |I'masking if that
happens, does it invalidate all of these good answers?

MR. SHI RALKAR: This i s Bharat Shiral kar .
Let me add sonething to that. Sensitivity studies
have been performed by increasing the leak rate ten
times as large as what the design criteria is. And
t he PANDAtests were perforned with | eakages ten tines
as |l arge as the specified | eakage rate. The effect of
t hat | eakage rate was smal |, but obvi ously, you cannot
increase that indefinitely. But certainly afactor of
10, we've analyzed. W found no significant
degr adati on.

MR,  RACO Let nme carry it one step
further. And if you want to consider | eakages even
way beyond that, originally we went inw th the vacuum
breaker design without a valve. Now we've thrown in
a val ve al so, which you can -- if one of those vacuum

breakers i s deened to be | eaki ng, you can shut it off.
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kay. So again, it will all be covered in the design
certification phase, but | do want you to feel
confortable that we are |ooking at that. W have
| ooked at that, and we are addressing it.

MR. ROSEN. So what was just sai d was t hat
a factor of 10 | eakage, we won't r epeat
phenonenol ogi cal | y what happens, do you end up sl ow ng
down t he response, or do you end up hi gher pressures?

MR. RAC. You i ncrease t he bypass exchange
to the wetwell wi thout going through the PCCS and,
therefore, youincrease the pressure. It may increase
it by say half a PSI or sonething.

DR WALLI S: But does that matter?

MR RAO  No.

DR, WALLI S: Vell, if it's too big a
bypass then the steamw || all go that way i nstead of
goi ng through the condenser.

MR RAO And that's when --

MR SIEBER  You can calculate it.

DR. WALLIS: You need to have a Delta Pto
drive flow through the condenser.

MR ROSEN: So it goes back to the
question of how good is the construction and
operation, and naintenance, the tech specs wll

reflect these requirenents.
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MR RAO It will reflect all that. This

is an inportant factor. We've included it in the
consideration. 1t's not one that we're ignoring, but
| just wanted to give you a short answer. There are
answers to all of the different things once it goes
beyond 10 percent, it will be |l owand stuff |ike that.

DR. WALLI S: Thank you very nuch, Shanl ai .

DR RANSOM M. Chairman, how does ATWS
fit into the design certification?

DR. WALLIS: Ask these guys.

DR. RANSOM  Pardon?

DR WALLIS: Ask the staff. You're asking
the staff, | take it, not ne.

DR. RANSOM Ckay. Ral ph, how does ATWS
fit into the design certification?

MR. LANDRY: At the present tinme, we have
revi ewed t he capability of TRACGto performmai n steam
line break, the GDCS | ine break in the ESBWR desi gn.
We have not reviewed the applicability of TRACG to
AACs, ATWS, or Tine Domain stability. Those reviews
will be conducted in the next phase of the pre-
application review during the next year. When we
conplete that review, we will be able to then extend
saf ety eval uati ons, which we are prepared on the LOCA

applicability to also say applicability to AQGCs,
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applicability to ATW5, and applicability tostability.
Ri ght now, we are very narrow y focused in our safety
eval uation report on only LOCA  Ckay?

MR. KRESS: Didn'"t we look at the
applicability of the AQO?

MR. LANDRY: For the operating.

MR KRESS: For operating -- not for -

MR. LANDRY: Not for ESBWR. W | ooked at
the applicability to the AOOs, or the operating fl eet
inthe United States, BWRs 2 through 6, specifically
excluding ABAR. Nowthis is alittle different when
we get into ESBWR because the core design is
significantly different, and t he core design can alter
the AOCO transient. So when we | ook at the AOCs for
ESBWR, it is with the actual ESBWR core design. That
is where we have to postpone the ACOreview. Ceneral
El ectric had originally said that they wanted this
review for LOCA and AOOs, but they had a proxy core,
| guess we could call it, a pseudo-core at that point,
and we | ooked at it and said wait a mnute. The core
that you're talking about is a foot different in
hei ght than what you have in this material. That's
going to have a significant alteration on the kinetic
response, so we had to postpone the review of the

code's applicability to AOOs until we received the
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actual core design, because those events are very
dependent upon t he design of the core. So right now,
this revi ewhas drawn t he concl usi on that based on the
review of the TRACG conmputer code - now that means
everything we' ve discussed in the | ast two days - the
testing program the PIRT, scaling, uncertainty
anal ysi s, and our own cal cul ati ons, we have concl uded
that the TRACG conmputer code is applicable to LOCA
ECCS and LOCA CONTAI NMVENT in the ESBWR design; that
is, and we've been even nore specific. W' ve stated
that the LOCA is the main steam |ine break and the
GDCS line break, and with this acceptance, it is
perm ssible tocontinueontothe designcertification
st age.

Now duri ng t he desi gn certification stage,
we have |isted a nunber of confirmatory itenms in the
SER. W& have two pages of confirmatory itens that
must be checked out. W have |isted extensive
concl usi ons addressing each of these itens, and this
is only the bottomline conclusion, so that when we
get to the design certification stage, we will then
have further assurance that yes, i ndeed, t he phenonena
whi ch we have seen occur in these analysis to-date
wi || be bondi ng t he phenonena that woul d occur in the

actual desi gn.
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DR. WALLI'S: Now can | ask you sonet hi ng

here? There are two things that | wonder about here.
One is, what do you nean by the code? And the other,
what do you nean by applicabl e? The code is not just
the structure of the code. It's also all the
assunptions nade about it, like a m xing here, or 15
degr ee sonet hi ng or ot her, or vari ous assunpti ons made
about the non-condensi bl es, whether they cone inlate
or early, and so on, hideout regions and so on, which
can be played with by the user of the code, as |
understand it.

So now when you nean code, do you nean t he
code together with all the assunptions which were
reported to us, and to you by GEin the way in which
t hey use the code? I|s that what you nmean by the code,
or do you just nmean the code as a structure i nto which
one can put assunptions?

MR. LANDRY: We're | ooking at the conputer
code with the assunptions that have been made for this
revi ew

DR. WALLIS: Okay. So it includes the
code and the assunptions and the noding.

MR. LANDRY: | was just going to go to
t hat .

DR WALLIS: Ckay.
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MR. LANDRY: We al so recognize, and this

is a requirement that goes outside the actua
statement of the SER. The SER doesn't have to state
this. This is an automatic requirenent. Wen they
get into the actual plant cal cul ation, for the actual
pl ant cal culation they are required to do a certain
nunber - or | shouldn't say that - they are required
to do a nunber of sensitivity studi es and nodal i zati on
studies, tine-step sensitivity studies, assunption
sensitivities, denonstration of singlefailure, these
itenms that we have tal ked about in the past two days.
Al'l those different conbinations and permutations
haven't been di scussed | ooki ng at the code structure
itself. Those have to be brought into the actual
pl ant cal cul ati on, but when they do that, they then
have to denonstrate that the phenonena predicted are
wi thin the range of the phenonena as reviewed. So if
you go out side, such as you find a condition for which
you go into transition boiling, nowwe have to go back
and we have to re-review that.

DR, WALLI S: So Saha- Zuber correl ation
t hey used for pool boiling, boilinginitiation and so
on, is afixed thing inthe code. It's not going to
be tweaked by sensitivity cal cul ations.

MR. LANDRY: Correct.
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DR. WALLIS: There are sone ot her things

in the code which are going to be tweaked in
sensitivity cal cul ati ons.

MR. LANDRY: A nunber of -- yes. Yes,
t hose —-

DR, WALLI S: The things which are
correlations, particularly those with nanes to them
are unlikely to be tweaked any nore. |Is that right?

MR LANDRY: Right. That's correct.

DR WALLIS: They're frozen in sonme way?

MR. LANDRY: They're frozen in that the
code user, as we heard Charlie Heck explain earlier,
it does not have the capability to change those.

DR. WALLIS: Wthout going into the code
itself. R ght.

MR, LANDRY: They're wusing in what
computer term nology is a bound executabl e.

DR WALLIS: Ckay.

MR. LANDRY: You can't go in and you can't
change t hose.

DR. WALLIS: Ckay. But you can change t he
| eakage rate, |eakage hole for the vacuum breaker

MR LANDRY: Right.

DR, WALLI'S: You can.

MR. LANDRY: Because that's a nodeling --
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DR. WALLIS: So there's a stack of things

whi ch you can access -- you've got access to certain
t hi ngs.

MR LANDRY: Right.

DR. WALLIS: So what's you're approvingis
the code to which you don't have access, which you
cannot tweak any nore. That's what --

MR. LANDRY: That's correct.

DR. WALLIS: And then applicable, | have
t he sane problem And, of course, it applies, but how
wel | does it apply?

MR. LANDRY: Well, it appliesinthat from
t he cal cul ati ons which have been provided from the
assessment cases whi ch have been provi ded, and our own
cal cul ati ons, we have seen that the code does not
predi ct core uncovery, and they have --

DR. WALLIS: | think you really ought to
have sonme gates here or criteria you ought to say,
sufficiently representative, accurate and so on, to be
useabl e enough t hat we can proceed, or sonething. Say
somet hi ng about the characteristics of it, which are
acceptable. It seenms to ne --

MR. LANDRY: We'll go back and --

DR WALLI S: | don't know what the

Conmittee feels about it, but it seens to ne it's got
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to say sonething about the characteristics.

MR. ROSEN: | nean, | don't know what | ess
you coul d say then applicable.

MR. LANDRY: W can go back and --

MR. ROSEN:. It's sort of okay. | nean, |
don't -- 1 mean, applicable is absolutely the m ni num
wor d one coul d possi bly use fromthe English | anguage
to say -—- and | agree with G aham 100 percent, that
what you' ve seen here, what we've seen in the | ast day
and a half is a whole |l ot nore than applicable. It's
kind of okay. You know, it --

DR WALLIS: It net some criteria.

MR.  ROSEN: It tends to reproduce, and
even preserves gravity, thank goodness, Al bert
Ei nstein.

MR. KRESS: Well, if | were GE's peopl e,
| woul d be happy with this conclusion. Are you ai m ng
your rewordi ng at anot her audi ence?

DR, WALLIS: Well, it just says not hing.
We know it's applicable. | nean, the principles of
t hermal dynamics are applicable, and --

MR KRESS: Well, it tells neto feel free
to go ahead and use it until they find out something
is —

DR. WALLIS: Wwell, thereal thing is that
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we' ve made decisions it can be used.

MR, KRESS: Yes.

DR. RANSOM Well, it's consistent with
t he phil osophy |l aid out in CSAU. The part that hasn't
been defined is the uncertainty.

MR. ROSEN: | think you're cheating GE, is
what | think, with the word applicable. They' ve
really done nore than just convince you it's
appl i cabl e.

DR. WALLIS: | think they want somnething
nore of an endorsenent, which says that it's a good
code. |It's acceptable for this, this, and this. And
you' re not going to go back and agai n and question it.
They' d probably |ike sonething nore definite.

MR. LANDRY: They m ght want us to go back
and say this is the greatest thing since sliced bread,
but we're regul ators.

DR. WALLI S: Maybe the public deserves
some sort of indication that it's nore than just
applicable. Again -

DR. RANSOM It would be niceif you could
say it was 95 percent probable that it's within 10
percent of the actual data, or something |like that.

MR, ROSEN. Well, now you're --

MR. KRESS: Yeah, that's inpossible.
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DR. RANSOM But that's probably --

MR. ROSEN. Per haps sonepl ace i n-bet ween
t he Ransom cat egori zati on, characterization and --

DR. WALLIS: Well, you could say the way
that you sort of do in the university. You could say
it's met all the requirenents for the degree. It's
met all the requirements of the staff at this stage.

MR KRESS: Well, that's pretty much what
Ral ph Caruso was saying, it neets all the requirenents
of the CSAU.

DR. WALLIS: That woul d be okay. You say
nmet all the requirenents. W have checked, and it
neets all the requirenents of the CSAU process, or

somet hi ng that gi ves nore authority to the statenent.

MR LANDRY: We'll take this into
consideration, and we'll | ook at the wordi ng and see
if we can't make a nicer wording. But Gener al

El ectric hasn't weighed in. They m ght be perfectly
happy with that concl usion too.

MR. ROSEN: They'd be happy to get on the
airplane and make it back to California. They're
happy with the last |ine.

MR. KRESS: Acceptable to proceed, yes.

DR WALLI S: Acceptableto proceedis what

t hey' re happy about.
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MR.  SHI RALKAR: We've got a couple of

presentations we are asking for a little nore than
Ral ph has here.

DR WALLIS: So is it time to nove on to
GE's presentation then? And, Ral ph, you can stay
around, so you can come back agai n.

MR. LANDRY: | wouldn't miss it for the
wor | d.

MR. LEITCH: Ral ph, | et me ask a question
that | think i s beyond t he scope of what we're tal ki ng
about here, and it may be in the design certification
phase; but I"'ma little concerned about how the fl ow
gets started through this reactor in nornal
operations. In other words, you'resittingtherewth
no flowat all, no heat, just sitting there and you
start pulling rods. And | guess | see the possibility
of sone instability, sone dynam c things going on,
sone oscillations going on. Is there a code that you
plan to use that | ooks at that particul ar phenonena?
In other words, how do you get from -- |I'm talking
about zero up to 5 percent power or sonething like
t hat . | nean, once it gets going, | think I can
understand the validity of the Ontario Hydro kind of
test, but that starting point in that test was you had

the flow And | guess what |I'msaying is, the very
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begi nni ngs of this, howdo we get started and get fl ow
established in a uniform manner wthout Ilocally
overheating or damaging the fuel? Those kinds of
i ssues are sonewhat troubl esone to ne.

MR.  LANDRY: | think, Graham for the
conplete answer, 1'd like to defer that to General
El ectric. But for itens such as stability, that's
still -—that's going to be proposed to be TRACG W
have not had that material submtted to-date. W' ve
had sonme prelimnary di scussions with General El ectric
on it, but we have not seen the material to-date.
That will be next summer.

MR LEITCH  Ckay.

MR. LANDRY: But as far as the actua
start-up operation, how they plan on starting up a
natural circul ati on machi ne, that | woul d defer to the
appl i cant.

MR ROSEN: Can | add to that? 1'mgoing
to clinb on your question. At some point during the
scenari o you just went through, soneone's got to start
up the feedwater system and it seens to ne that in
addition to getting passed the point of adding heat
and generating some steam at sone point you're going
to have to turn on the feedwater system at a very | ow

| evel, just a trickle.
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MR SIEBER Just turnit onalittle bit.

MR. ROSEN: So maybe, Atam you coul d tal k
about some of this.

M5. CUBBAGE: How about we | et CE take the
floor, and start their presentation.

DR. WALLIS: These are not safety issues,
are they?

MR. ROSEN: Yes, they could be. |'mnuch
nore worried about this plant froma safety point of
vi ew, between zero percent and 5 percent, than | am
bet ween 95 and 100.

DR. WALLI S: Wll, you turned on your
coffee percolator and it worked. It's very simlar.

MR. ROSEN: It's got sonme other things in
it than bl ack coffee.

MR. LANDRY: Well, let ne say what |'ve
had to say to the reviewers the past year and a hal f.
Let's keep focused. |If GE wants to tal k about this,
this is a design certification or design issue, but
|"ve had to pull the people back repeatedly and say
okay, let's stay focused. Are we talking about a
design certification issue, or are we tal king about a
code phenonenol ogi cal issue?

MR. ROSEN: CGood | uck.

MR. LANDRY: W are right now review ng
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t he phenonenol ogi cal capability of the TRACG code for
LOCA. Are we getting outside of that range?

DR WALLI S: | think we are getting
outside. Are we ready to nove to GE?

MR LANDRY: | am

DR. WALLIS: You're going to stay around.
Ral ph, you're going to stay around.

MR. LANDRY: Yes, sir.

MR.  RAC We're assuming it's closed
sessi on.

DR WALLIS: Yes, we can nmake it a cl osed
session. W wll now nove to a closed session. You
want to check that all the spies are gone, or
what ever, nenber of the public.

(Wher eupon, the proceedings went into

Cl osed Session.)
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DR. WALLI'S: Now are you going to tell us

anything you didn't tell wus in the wonderful
presentations you gave us previously?

MR RAQ I"m just going to put these
ski p-throughs on, and I wanted to show you a coupl e of
things. Wiilel'mputting this on, | want to say that

we are now part of GE Energy, no |onger GE Power

Syst ens.

DR. WALLI S: Do you get nore nobney because
of that?

MR RAO No. It's -——we're here for all
your energy solutions. Ckay. First, | do want to

t hank -- you know, we've had an extrenely productive
and useful discussion with the staff. |It's been a
very open discussion. Al of the stuff didn't come
out in the neetings and the presentations. There are
some excell ent questions. W provided answers. W
beli eve we provided answers to all the RAIs.

| ' ve been working on |icensingissues for
a long time, and | have not had such a good
interaction with the NRCas |I've had on this program
It was really —- they were trying to find out what
we' ve done, and like | said, it didn't all come out in
the charts, but it was a very thorough and detail ed

review. They did find a lot of -- sonme things that
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di d enbarrass us, but again, theinterestingthing out
of thisinteractioninthis reviewhas beenthat it's
al rost anything you do to the design, the answer is
t he core does not uncover and it's got a lot of margin
in the design, so that was the good thing that came
out of it, the bottomline out of that.

DR. WALLIS: That may be true whether we
use TRACG or not, so | guess we're tal king about
whet her or not TRACG --

MR RAQ Right.

DR. WALLIS: It may well be that by sone
much sinpler analysis you could reach the sane
concl usi on.

MR.  RAO You could reach the sane
concl usion. But the purpose of this exercise was to
go through the rigorous process. Ckay. | nean,
Bharat and Bob presented the ri gorous process that we
t hrough. We've gone through the ri gorous process. W
al ways had the good feeling that the results would
conme out okay, so really what we are asking —
basically, what we are doing out here is a couple of
things. | want you to appreciate what we are doing in
the overall program in terms of trying to get
certification for this plant.

We' re basi cal | y doi ng a st ep-w se program
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little different than what the other suppliers are
doi ng. You heard from AECL earlier about their pre-
applicationreview, part of the AP1000 pre-application
review. The difference that we are trying to achi eve
in our pre-application reviewis actually closure of
sone of the issues, safety evaluation reports,
approval of the methods. Okay? So we are not just
| ooki ng for guidance on some of this stuff. W are
| ooki ng for safety eval uation reports and cl osure, so
there is a difference.

And basically, the objective of that isto
sinplify the DCD review, so take all of these things
out of the reviewduring the design certification, do
it beforehand, get all the methods out of the way
bef orehand, get all the testing done beforehand. So
there is a difference in what we are proposing here,
and what the others are doing.

And, of course, one of the things that has
happened over the years is that GE is focusing on
ESBWR as the plant of choice in the U S., and we are
putting all our energies and efforts into trying to
make that as the plant that would be the one the
utilities would choose.

Basi cal | y, what we are doing again, |ike

| said, we're using TRACG in conbination with the
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appl i cati on nmet hodol ogy docunent. |[It's not just the
TRACG code, it's the methodol ogy al so that goes with
it. And basically, what we were trying to say out
here - the process that we' ve gone through, all these
sensitivity studies, all these conparisons to the
codes, the interactions with the NRC, with the revi ew
by the consultants, after all that is said and done,
t he key question is what is the inportant - what came
out of that?

What came out of that, at |east what our
view of what we heard in all the presentations was
generally, the staff does agree that the code can be
used for this application. There are no paraneters
that seemto indicate that there would be any core
uncovery in this plant, and t he TRACG conputer code i s
applicable for this use.

The next step that we're asking for is if
that is, indeed, the conclusion, we would |i ke to get
approval for that. And | think you' ve heard that. |
believe the staff has to go through certain processes
to do that, but I think you, as an Advisory Comri ttee,
can definitely, hopefully come tothat same concl usi on
that we cane to, that the code is ready for approva
and for use, given the conbination wth the

application nethodol ogy, which was part of the
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process.

Again likel nentioned, the design process
is a step-wi se process. The design certificationis
a step-w se process. Wat |I've shown out here i s what
our certification schedule is for the —— this is our
wish list for the design certification schedule. W
are in discussion with the staff on this schedul e.
Basically, we made our first request in early 2002,
made our first sets of submttals in August, 2002.
And t he NRC has been revi ewi ng t hose submttals. And
what we are looking for is an SER in March of this
year on the plants and safety systemnethods. That's
what you heard today.

Along with these subnmittals, we had al so
subm tted the application nethodol ogy for the ACGCs,
and it is basically, we're going to use the sane
nmet hodol ogy as we used for the operating plants. It's
no different. Okay? And the reason this got
separated fromthat was because there was one set of
RAl's where the NRC wanted the transient anal ysis for
t he actual current configuration of the ESBWR Fair
guestion, and we just got del ayed. We focused on the
other stuff, and we will get back to them by the
m ddl e of February, and we' re | ooki ng for a suppl enent

to that SER to cover AQOCs.
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Subsequent to that, so this is where we
were when we first started. And then al ong cane the
request fromthe utilities for ——- they wanted to start
considering building plants in the U S

MR,  ROSEN: That's not a bad thing,
necessarily.

MR. RAO A damm good thing, but we had a
schedul e where we were going to get an FDA in 2007.
kay. It did not fit in with their schedule for
maki ng a decision, so we heard that everyone I|iked
this plant, but sonehow we were off the overall
schedul e on the FDA. So we scratched our heads and
tried to figure out what is the best way to try to
nove that date in, and we cane up with this approach
of trying to some of these itens into an earlier
revi ew. I nstead of doing the design certification
review all as one package, nove some of them in
earlier, sone of thelong | ead itens - okay - and sone
that can be easily broken out.

For exanpl e, you know, you heard about t he
SER on t he pl ants and safety system Ckay. The other
one we thought we could nove in earlier was the
Stability and ATW5, again get approval for those
met hods. And then all that would be left then would

be basically |l ooking at the systems. Ckay?

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

328

Now when you | ook at t he systens, when you
| ooked at the single failures that we are talking
about - okay - it's not a conplex set of single
failures. The actual reviews of the PSA the reviews
of the systens and buildings, that's what | call the
systens and buil dings, that'sinthetraditional sense
the design certification submttal, or t he
appl i cati on.

MR. ROSEN: You junped over some things a
little too easy for ne. You saidif you' re | ooking at
single failures determnistic kind of approach that
we' ve typically taken, | think you' re going to find
that the core stays covered, and the plant is very
robust, and there's | ot of margin. So you're going to
neet the typical single failure criteria fairly
easily. It's when you get into the PSA when you
start saying well, we're going to fail everything.
You know, we're going to take this down to everyt hing
fails, and you know we're going to see just how bad
t hat can be, and recogni zi ng, of course, that when we
do that, the probability gets tiny. But we're going
to do that just as a PSA does. It's a severe acci dent
space. And so there, you know, it's nore conplicated
because your nodels aren't as good, and | don't know.

| mean, | haven't heard nuch about that.
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MR. RAC You haven't heard nuch about

that, but the reason we are confident, I'Il just give
you again a 30,000 foot - I"'mnot trying to duck the
issue - if you saw, you see it on one of ny other

charts - we've never said that the probability will be
tiny. We've always said it will be about the sane as
that for an ABAR. Ckay. Renenber, that's 10 to the
mnus 7. Vessel failureis 10 to the mnus 8. Anyone
who tells you that they can get |ower than that is
snmoki ng sonething that's not |egal anyway.

MR ROSEN: Vell, of course. But
nevertheless, | have maintained all along that the
val ue of doing this is not so nuch the final nunber.
It's about understandi ng the phenomenol ogy.

MR RAO And we will do that. And the
reason we are confident that it will be an easy revi ew
is because we did a detailed PRA for the SBAWR. In
ternms of the systemdesigns and things that affect the
PSA, there are very fewsystens t hat have changed t hat
will affect the paltries - okay. So that's why -—- so
we will get tothat. And I'mnot trying to mninmze
that. That's why, exactly for the reason, we pulled
out severe accident PSA. And we said that is anitem
t hat usual ly takes | onger. GOkay. So what we —-let's

nove that earlier. Let's start discussions with the
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staff earlier so that, that's what we're sayi ng here.
Start discussions with the staff end of "04/early " 05,
in that area. GOkay? So that once we submit the SAR
and the DCD - okay - in the mddle of 05 - okay -
we' ve already been talking with the staff on what
we're doing in the severe acci dent PSA. That then the
review by then wll have got this SER too, on
Stability and ATW5. We'll already have got all this
stuff out of the way. W would have got approval of
t he use of TRACG for LOCA and CONTAI NMENT. And when
the staff will primarily focus on the systens and t he
i ssues that --

MR. ROSEN: Right. And | think you should
recogni ze, and | know you do, that that's a little
| oop for ——in terns of —— for the staff, in terns of
t hi nki ng about those i ssues at the |icensing stage for
a plant. You know, typically the staff has spent a
| ot of tinme thinking about PSAs with utilities who are
operating one of 100 plants out there. It was an
afterthought, and a |l ot of that work has been about
| ooki ng at these i ssues inthe context of an operating
plant. Here, they'll be | ooking at the same sort of
issues, but in the context of a plant and design
certification, and that's a little different. And

that will have different inpacts in the iterations
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bet ween you and the staff, and with us.

MR RAG W fully understand that. You
know, the approach has been to try to make it easier
for the staff also. kay? And at least from our
perspective, | think -- 1 hope Any will back us up.
W've tried to nake it easier for the staff, and we —-

DR WALLIS: You know, | understand all
this, but 1'mnot quite sure that the Thernmal hydraulic
Subcomi ttee has anything to say about it.

MR RAO No. |I'mjust telling you what's
com ng down the pike.

DR. WALLIS: All right. | nean, | think
you nmay want to nobve on.

MR RAO Ckay. The only --

MR. ROSEN: The RA Subcommittee will have
sone interest init.

MR RAC No, the only part that is
i mportant -- Graham the only part that is inportant
for the Thermal hydraulic Conmtteeis, it doesrely —
this whol e approach ultinmately does rely on getting
early SERs, and --

DR. WALLIS: The actual words that you get
at the end of the SER is what you're after.

MR. RAC Ri ght . Ri ght. And that is

inmportant to the overall process. Schedul e and
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real ity of maki ng t hi ngs happen are i nportant. Again,
what -- the first two SERs are focused on getting
approval of the nethods, and for all of these things
is what we're tal king about. And basically, also,
there is a footnote in all of those approvals, which
is that no additional testing is required.

DR. WALLI S: VWhat you're after is not
having to do any nore work on TRACG and not having to
run any nore tests.

MR RAC Yes. Sone of these things
you've heard, and I will try to keep this —— "Il try
to answer as many of the questions as | can quickly.
W won't have tine for too many. W have used this as
ref erence. You cannot approve a nethod w thout a
ref erence design. COkay. So, you know, an approval of
a met hod doesn't cone w thout sonmething in context.
And this is what the reference desi gn has been. | do
want you to notice the asterisk out here, that one of
the advantages we have of doing sone of this
nmet hodol ogy, we have the opportunity to optim ze the
desi gn. W are inproving the design as the
net hodol ogi es are being inproved. We expect sone
m nor changes within the 5 or 10 percent range for
some of these paraneters that are shown with an

asteri sk.
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DR.  RANSOM No diesel generators, |

guess.

MR. RAO Yes. No, safety grade diesel
gener at ors.

DR. RANSOM So you don't need it for any
| oss of slight power.

MR RAO  No.

MR. ROSEN: They have di esel generators
but not safety grade.

MR. RAO Not safety grade.

DR. WALLIS: In a conplete blackout the
plant just runs itself, and the operators don't know
what's going on, or do they have batteries so that
they can tell what's going on?

MR. RAO  They have batteries they can
tell. There's instrunmentation

DR WALLIS: But they can't open and shut
val ves because they don't have enough power.

MR. RAO  They've got enough power with
the batteries. There are banks of batteries, and you
will have power. Ckay. You need power for
i nstrunment ati on, you need power for val ves. The basic
design figure, you know, is —— this water out here is
about 1,000 cubic neters --

MR. CARUSO. Run out of battery -- your
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battery has gone dead.

DR.  WALLI S: Switch on your diesel
generator, you'll be okay.

MR. RAC | can talk |Ioud enough. Ckay.
"1l use this as a pointer. The key thing to notice
out here is this volume out here is about 700 cubic
neters up to the top of the active fuel. And the
volune in the three pools, these are the GDCS pool s,
i s about 1,100 cubic neters.

DR. RANSOM | thought you said there were
four.

MR. RAG No. There are four divisions,
nmeani ng there are four sets of valves and lines. And
one of these pools has two lines comng out of it.

DR WALLI S: One is bigger than the
others, is it?

MR. RAQ They're about the same size.

DR. WALLI S: So you're saying if you
sheared off the bottom of it, just dunped all the
i nventory of water, you'd still be above the core.

MR. RAO |If you sheared off t he bottomof
the vessel you'd have -- you won't have to wait for
Bush's Mars M ssion. You' d have this landing there
right now. You don't want to do that.

DR. WALLIS: But you were saying earlier

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

335

that if all the water dunped into the sunp, which is
so bi g because you have control rods and thi ngs down
there, it would still come up -

MR. RACG You would fill it upto the top
of the active fuel, nore than the top of the active
fuel actually, because that's about 1,100 cubic
neters, thereabouts. And in part of our optim zation
process, we are actually increasing that volunme a
little bit. And al so, there's enough water out here,
if you don't have those pools available, the
suppr essi on pool can also drain there and not uncover
any of the vents. GCkay. That's part of the criteria.

Ckay. You've got the PCC vents and the
normal vents. Otherwise, it'safairly sinple design.
You know, there's nowhere el se that the water can go.
It's fairly elementary. This shows not to scale, we
still haven't fixed it, Chairman, and one of these
days we will get --

DR. WALLIS: W tal ked about that.

MR. RAO Yes. But this shows sone of the
val ves and the Iines. It doesn't show all of the
lines. This GDOCS line, each line basically splits
into two, and you've got two lines connected to the
vessel. GCkay. So each one are what we call the four

di vi si ons. There are four lines that come fromthe
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pools. Then they split into two when they inject into

t he vessel

DR. RANSOM Two of them come out of one
pool , | guess.

MR. RAO Yes. Right. Andthisis what's
called the wequalizing line that provides the

connecti on between the suppression pool and the core
al so, sothisis an additional source of water makeup.

DR. WALLIS: Isthecorereally astiny as
that in the overall --

MR. RAQ It's only 3 neters tall. |t
really is sitting nuch |ower in the vessel

DR. RANSOM \What is the purpose of the
PCCS drain tank?

MR. RAO WE might renove this as part of
the optimzation. GCkay. It was a nice one to have
that, you know, before the pressure cones down, you
want to make sure that during the initial blow down
that some gets condensed. COkay. When the pressure
comes down, then you can put it directly back into the
vessel . It was a nice thing to have. It doesn't
necessarily help too nuch. It takes up alot of room

MR. SIEBER. It looks |like it's there to
nmake sure you have water --

MR. RAO No, it's not a necessary piece
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of equi pnent. It's not necessary. It was just a
nicety that we put in there, and we're finding that
it's actually nore of a hindrance. It takes up a lot
of room there's extra valves and stuff |ike that.

MR. ROSEN: It may conme out i s what you're
sayi ng.

MR RAO VWE' || probably take out the
t ank.

MR. ROSEN: Howlong is the fuel actually?
You say 3 neters, the active fuel length is 3 neters?

MR. RAO Yes. Three neters is the active
fuel length. The typical active fuel length is 3.7
neters, so it's 10 feet versus 12 feet.

MR. ROSEN. Only 10 feet.

MR. RAO Yes. You need the shorter fuel
because it's got a |ower pressure drop with natura
circulation. It helps to have slightly shorter fuel.
The —- let's see. What are the other questions that
m ght have conme up in sone of the questions? | think
that's —-

MR. LEI TCH: This is not a conplete
system This just shows the passive safety systens?

MR. RAG It just shows the passive safety
syst ens.

MR LElI TCH: It's still reactor water
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cl eanup, for example, is there?

MR. RAC Ri ght there. Good strawman
t here. It has the reactor water cleanup system
Okay. The reactor water cleanup system even though
it's shown outside the building, it actually is in
this part of the building, of the reactor building.
Okay. There are two trains of reactor water cleanup
system They also function as the normal shutdown
cooling system so what you' ve got now is a full
pressure decay heat renoval system which from PSA
poi nt of view has got to be a big help.

DR. RANSOM Wiere is it, grade |l evel on
t hat ?

MR- RAO G ade | evel is somewhere around
here. You'll probably see that on the next chart.

MR. ROSEN. Did you say RAMCU i s actually
i n the CONTAI NVENT?

MR RAO It's in this conpartnent. The
CONTAI NMENT is this boundary. Ckay?

MR.  ROSEN: Ckay. So it's not in the
CONTAI NMVENT.

MR. RAO It's not inthe CONTAI NVENT, but
it can be in a pressure bearing conpartnent i f we want
to nmake it part of that pressure bearing.

DR WALLIS: Grade |l evel is variable. You

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

339

could vary it nore if that were desirable.

MR. RAC It just costs nobney, yes.

DR, WALLIS: It would cost noney, but you
could -- no reason the grade |evel has to be there.

MR. RAO Well, we'll showyou on t he next
chart, which shows the actual drawn to scale.

DR. RANSOM \Where is the steel liner of
t he CONTAI NVENT?

MR RAO The steel Iliner of the
CONTAI NMVENT, this is steel lined containnments all
here, all the suppression pool, this areais all steel
i ned. Ckay. This shows the PCCs, the I1Cs, the
automati c heat sync i s the atnosphere ultimtely. The
wat er evaporates fromthere. What's shown out hereis
a line where you can connect a fire truck to provide
wat er makeup, one of the questions that G aham had.
Let's see, what are the other things?

You can al so provi de makeup to t hese pool s
t hrough what's called the fuel and auxiliary cooling
system which | think is shown sonewhere here. Ckay.
The termnal island |ooks pretty nuch |ike any
termnal island, and it's -—— the only difference is
you have a direct contact feedwater heater, which
provi des additional --it hel ps duringthe transients.

You mi ght hear about that when we tal k about AQOCs.
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This shows the evolution of t he
contai nnents in the reactor building. W nove the
spent fuel out to a separate buil ding, grade |level is
about here. You'll see that better actually on the
next buil di ng.

MR. SIEBER. | think that's where you can
show where the contai nnent boundary is.

MR. RAO Yes, this is the containnent
boundary here. The tubes off the PCC heat exchangers
al so are part of the containnent boundary. Ckay.

MR. SIEBER: So if you have a LOCA i nsi de,
at the upper part of the -

MR.  RAC If you have a LOCA inside
contai nnent, let's look at this one. GCkay. |If you
have a LOCA out here, this shows the containnment
boundary. Here's the red. GCkay. This part is the
drywell. GCkay. So this part does get pressurized.
kay. W fully anticipated that the NRC woul d be
tal ki ng about suction strainers. No, that's a big —-

DR, WALLI S: We'll eventually. Thi s
distorts the drywell. 1In fact, the wetwell is not so
tiny conpared with the drywel |, as one mi ght think, is
it?

MR. RAC  Yeah. They're about the sane

vol unme roughly. The air space volune is about the
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sane. One thing we did change on the SBWR was nove
the GDCS pool. This used to be open out here. Okay?
Now we put the wall all the way up to the top. Okay.
So no insulation or anything el se can now be flying
into the GDCS pool, so that's a side benefit that cane
out of the —- yes. W did that for -—- what we did do
was we -- this gives us additional wetwell volune, so
it all owed us to reduce the design pressure. The SBWR
desi gn pressure was 55 PSI G, whi ch was 10 PSI G hi gher
t han ABWR. W coul d theoretically go down to 40 PSI G
but our designers told us there was no added val ue to
t hat .

DR. RANSOM The steel contai nment |iner,
can you i nspect that, or isit buriedin the concrete?

MR RAC It's on the outside.

DR. RANSOM But how could it be when you
go around the suppression pool, and --

MR RAO It's like the pool liners.

DR. RANSOM Well, then you have to go
over the walls. How do you -- do you set the concrete
wall on top of the liner?

MR. SIEBER: Yes. It's |like the BWR you
put the liner up first and pour concrete around it.

DR.  RANSOM So it is not inspectable

t hen. s that right? How can you if you pour
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concrete on it?

DR. WALLI S: The concrete is on the

out si de.

MR. RAC The concrete i s on the outside.
The steel --

DR. RANSOM It can't be on the outside,
and still have these pools inside the containnment.

DR. WALLIS: It is the wall of the pool.

MR. GAMBLE: You go inside the pool. You
drain down the pool, and you go inside the pool, and
the wall is in the pool.

DR. RANSOM Well, that neans it nust go
up over the wall sonmewhere. Sonehow it has to go
t hrough the walls.

DR, WALLI S: You go through that wall
t here where -—-

MR. RAO It goes up through there. Okay.

MR. LEI TCH: How about the dryer separ at or
pit, where is that?

MR. RAO That's on the next couple of
charts. This basically shows what sinplification has
happened i n t he design. Basically, we got the reactor
vessel . This is where the reactor water cleanup
systens are and the hydraulic control units. Ckay.

And those are the only real water systens that are
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left.

DR. WALLIS: Wen we nake a presentation
tothe Full Cormittee, it would be very useful to have
sone of these figures out right at the beginning and
have t hemavail abl e so they can refer to them but not
spend a lot of tinme describing it.

MR. RAC Ckay. W will nake these
avai | abl e.

VWALLI'S: That's very, very useful.

RAO. I n color and bigger.

T 3 3

WALLI'S: And to scale.

MR. LEI TCH. What about the chi mey, does
that have to cone out, or can you --

MR. RAG No, the chimmey stays in.

MR. LEITCH  You refuel through that.

MR. RAOQ Refuel through the chi mey.

DR RANSOM What are t he added structures
around that? |Is that for security?

MR. RAQO Okay. This is the refueling
floor. COkay. This was a structure that we added post
9/ 11.

DR WALLI S: It looks |ike another
cont ai nnent .

DR. RANSOM Ri ght.

MR. RAO Ckay. We added that post 9/11.
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We are waiting to find out what the DVD requirenents
are, and we will adjust that accordingly.

DR. RANSOM Is that concrete?

MR. RAO It's not defined. W' ve allowed
space for it. W have a separate refuel, spent fue
storage i s nowessentially at grade el evati on, nost of
it below grade. You've got inclined fuel transfer.
It doesn't have the challenges of the Mach 3, where
the inclined fuel transfer opens out into the
containnent. This is outside containment, the top
end, so you can nove stuff during normal operation.
So it's operationally a much easier, and a nicer
pi ece.

MR. CARUSO \Wiere does all the steam go
t hat evaporates off of the ICS and the PCGS?

MR. RAO. There's a chimey out here, and
it goes out of the building.

DR. WALLIS: So if you see steam com ng
out of this thing, it's probably had a LOCA, or --

MR. RAO It takes about ei ght hours or so

before that pool heats up. It takes awhile. There's

a lot of water there. And, you know, there's a
cooling system that can cool that pool. You don't
have to let it steam | mean, we probably normally

woul dn't expect it to steam but in case, for 72
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hours --

DR. WALLI S: Once you've opened the --
what ever you call that, ADS, thenit's goingto steam

MR RAO WIlIl, no. Even then it won't.
Eventually. [If you have power, you can cool it.

MR. ROSEN: The operators are not goingto
| et the pool go --

MR. RAO Yeah, they won't |let the poo
boil. Yeah, you can cool that pool.

MR ROSEN: As long as it's dark and
t here's no noon.

MR. RAO But thethingtonoticeis, it's
actually a fairly sinple system There's pools of
wat er . Here's the suppression pool area. Thi s
el evation is where the GDCS pools are. This is the
main steam lines, and these are pools up on the
refueling floor. And the systens that you're tal ki ng
about is reactor water cleanup, hydraulic contro
units in this area, and the fuel pool cooling system
in the basenent of the spent fuel storage pool.

You asked about batteries, |lots of
batteries, at |east banks of batteries. There are
four separate divisions of --

DR WALLIS: Wiat does this have to do

with the assessnent of TRACG?
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MR- RAO Nothing. | was trying —— I"11I
junp through it real fast. | just wanted -- okay.
Not ruch. | just wanted to be responsive to your
guesti ons.

DR WALLIS: Well, it's very interesting.

MR. RAO These are the hatches for the
| CPCCs, and this is the refueling floor. And you can
go in there and access --

MR. ROSEN: Are they -- would they
normal |y be radi oactive? | mean, you' ve drained t hem
down --

MR. RAG Not the --

MR. ROSEN: Is that the normal -- you
know, nornmal operation.

MR RAO The IC could be, but not the
PCCC.

MR. ROSEN: No, but the IC would be
normal ly used --

MR. RAG For isolation.

MR. ROSEN. |If you had an isolation.

MR RAO  Yes.

MR ROSEN: SO you put reactor water
through it. Right?

MR. RAGQ  Pardon?

MR. ROSEN. You've had reactor water go
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through it.

MR. RAO Steam yeah.

MR. ROSEN: And steam so it mght be
cont anm nat ed.

MR RAO  Yes.

MR. ROSEN: So if you want tomaintainit,
you drai n t he pool down, you take t hose bi g end val ves
off the end of the -—-

MR. RAO Yes, and you can take t he pi eces
out. These are the hatches for the Ics.

MR. ROSEN: Now the picture you had with
t he cartoon character that showed -- this was the --

MR RAO  PCCS.

MR. ROSEN: Those were the PCCS. Does the
| C l ook like that?

MR. RAO It | ooks exactly |like that. The
only thing was we only tested one-half of it, because
of the steam supply limtations.

MR. ROSEN. So it's got headers high and
| ow.

MR. RAO Exactly. It |ooks exactly |ike
t hat .

MR ROSEN: Just like that.

MR, RAQ It |ooks exactly like that,

except it has a fewextra valves. You' drather cut it
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out, but thereis access, and we' ve al | owed for access
at this elevation. kay.

This chart shows what we are doing in the
overall analysis. W are going to use TRACG for al
t he applications, except for sonme of these out here,
so it's going to be basically used for all the ESBWR
anal ysis that we're tal ki ng about. You sawthis one,
and what we are | ooking for is basically approval of
t he application nmethodol ogy. Okay.

You heard what we said earlier. | wll
skip of these. You heard these. | did want to show
sone of these pictures out here. This guy is really
having a good tinme. He's getting old now He's been
at this for 20 years, and he's glad that it's finally
over. He's got a nustache, no beard. We all ow
nmust aches. Ckay.

This is a full scale test of the
depressuri zation valve. This is what it |ooks |ike.
This on the top right hand is the vacuum breakers.

MR ROSEN. Show me which is -

MR. RAOG. The vacuumbreaker, it's inside
out here. Okay. This is that piston that | talked
about. Okay. These are the four arns whi ch open out
to the wetwel|. This is where the drywell is. I

nmean, thisis the wetwell out here, and the drywell is
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on these —-

MR ROSEN: What do the arnms do? | don't
get it.

MR. RAG They di scharge into the drywel | .
This is sitting on the diaphragmfl oor.

MR GAMBLE: This is Bob Ganble. Those
are to give you a large protected surface area for
flow. There's no active parts in those arns. The
valve is inthat center vertical cylinder. Those just
give you a large flow path out into the drywell where
you coul d potentially have debris and things.

MR. ROSEN: Ckay. So the non-condensi bl es
come up t hrough the m ddl e and go out these four arns.

MR. RAO Yeah, they go out through the
four arns. It's on this floor, on this diaphragm
floor, there are three of them It's the
drywel I /wetwel | pressure. These are the drywel | here.
Okay. And the flow comes up through here. It lifts
the plate and it goes outwards horizontally.

MR. ROSEN. How big across is that? You
said 20 inches across the opening. This is a big
t hi ng.

MR RAC This is big.

3

WALLI S: It's been tested --

MR. RAG The whole thingis fromhere to
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there. Fromhere to where you are. | think all the
arms conbi ned.

DR. WALLIS: It was tested in many cycl es
of up and down.

MR RAC It was tested in many cycl es.

DR WALLIS: You put sand in there.

MR RAO W put sand in there. W put
all kinds of stuff in there totry to -- and we then
checked the | eakage. There's a whole report on that
one. W can nmake that available to you al so.

DR. WALLIS: Way different than what's in
t he operating BWR

MR RAO Yes. It's way different. It's
a lot better. This is that heat exchanger that we
tal ked about. This is the PCC. The steam conmes up
t he m ddl e and goes on both sides. Wat we tested for
the 1 C was just one-half, because the steamfl ow was
limted. And it |ooks exactly the sane because when
we first started the design, the | C PCC were the sane
desi gn.

MR. ROSEN: Now those are just headers,
inlet and outlet headers that are bolted with bolted
fl anges.

MR. RAO This one?

MR ROSEN: No, next to the guy who is
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st andi ng t here.

MR. RAQ This one?

MR. ROSEN:  Yeah.

MR. RAC Yes, these are just flanges.

MR. ROSEN: And if you take that flange
off, you renoval all the bolts --

MR RAO. You can go —-

MR ROSEN: It's just a header. Right?

MR. RAG Yeah, it's just a header.

MR ROSEN: Is it a safety header?

MR. RAO Yes. kay. You' ve seen these
wi th actual -- okay. This was what Bharat was tal ki ng
about. You've seen these before. And basically, what
we are asking right nowis approval of TRACG for ESBWR
anal ysis and, you know, we want to keep that guy
smling and laughing that we had on the cartoon
earlier. And we basically, you know -—- | think you
fol ks have heard t hese presentations before. 1'dlike
to invoke Dana's coments when | first talked to the

Full ACRS Committee al nost three or four years ago.

He said that -- | said if we make our submittals to
t he NRC. He asked us how soon would we expect
approval . | said tw weeks. He said well, bring them

somet hing and showit to them and they mght do it.

And | do want to say that the one-year that the staff
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has had to review this has been remarkably fast, and
we are really pleased with that review and the
response. And we hope that the ACRS can endorse the
i dea of closure on at |east --

DR. WALLI S: If we're being asked to
respond in two weeks --

MR. RAG Well, Dana said the staff woul d
doit intw weeks. | assunmed he said the ACRS woul d
do it in a couple of days.

MR. ROSEN: Anything the staff can do in
two weeks, we can do in two days.

DR. WALLIS: Nowthe ACRS acts as a whol e
conmttee, not as a subcommttee Iike this one. And
you guys, | take it, are going to show up in the
February meeti ng.

MR RAO  Yes.

DR. WALLIS: And we have sonething |ike
two hours total for everything. And | think one of
the things we need to know is how is that going to
wor k out, because we've had two days here, plus the
vari ous neetings we've had with CE beforehand. How
are you going to put all theinformationin two hours,
one of which will be taken up with questions, so you
have one hour, all of you, staff and --

MR. RAG Staff, yes. W'll have to --
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DR, WALLI S: | take it's going to be

nostly the staff presentation.

MR RAQ Right.

DR. WALLI S: Three-quarters staff,
sonething like that. Three-quarters staff.

M5. CUBBACE: W have not set the agenda.
WE certainly woul d take your reconmendati ons.

DR. WALLIS: | think you have to think a
| ot about that agenda.

M5. CUBBACE: |'msorry?

DR WALLIS: You have to think al ot about

what that agenda should be given what we've heard

her e.

MS. CUBBACGE: Yes.

MR. ROSEN: Well, let's start with what
they want. |If they want a letter, right?

MR RAO ACR

MR. ROSEN: You want a letter from ACRS.

M5. CUBBAGE: The staff, yes.

MR. LANDRY: That says yeah, we think we
agree with you that it's applicable.

MR FORD: Well, I think that's the first
t hing they' ve got to decide, applicable or isit going
to be approved.

M5. CUBBAGE: And | just wanted to back up
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alittlebit andclarify fromthe staff's perspective.
It may have appeared to the Cormittee that there was
a di sconnect between what GE was aski ng for, and what
we were saying in our evaluation, but | just wanted to
make it clear that fromthe beginning, the staff has
had an under st andi ng of the purpose of the review, and
GE' s desire for approval. And that was the framework
in which we approached this review. And maybe here
during the neeti ng we di dn't express ourselves clearly
enough on what our conclusions were, but our intent
was that it was applicable and approved.

DR. WALLIS: So your intent is to go al ong
with what GE is asking for?

M5. CUBBAGE: Qur intent is that we have
concluded that we can approve TRACG for these
appl i cati ons.

DR. WALLIS: So you're going along with
what GE is asking for. There's going to be no nore
work on TRACG and no nore tests needed?

MR. RAO No, there obviously —- you know,
the staff identified some itens that needed to be
done. There are all those caveats, and all that go
with it. The only word was about approval, and I
think we are in the sane boat.

DR WALLIS: So there might be sone
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further nodifications to TRACG?

MR. LANDRY: | think what we may end up
doi ng - we haven't worked out the exact words yet. W
were trying to work out a good soundi ng concl usi on for
t he SER VWat we may do is fall back on the
regul atory term nology. W may say sonething to the
effect - | don't need to be quoted on this - that
TRACG i s acceptabl e and approved for reference FAR
Use those regulatory words, that it's approved and
acceptable for reference, et cetera. So that's the
normal term nol ogy we use with a topical report, that
it's approved for reference, and that nay be the
term nol ogy we have to fall back on. W were trying
tobealittle nore creativein our wording this tine,
but maybe what we have to do is just fall back to the
old position, the old statenents.

MR. FORD: For a non-lawer, could you
tell me what sonmething is approved for reference?

M5. CUBBACE: That's how we typically
woul d approve a topical report. W approve it for
reference in a future licensing application, so that
it basically says that the staff has concluded - it
depends on what the topical report is for, but that it
can be referenced, and that that part woul d not be re-

reviewed as part of the licensing application.
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MR FORD: Al right. So GE conmes al ong

wWth —-

M5.  CUBBACE: Design «certification
appl i cati on.

MR. FORD: Design certification, it used
TRACG for a LOCA or GDCS -

M5. CUBBACE: Ri ght .. And as long as
they've used it within the range of applicability.

DR RANSOM |Is that the sanme as what was
done for -- the same kind of approval ?

MR. LANDRY: Yes. W said that the code
was acceptable for reference in appropriate designs.
But there we said they had to provide certain
information, or since this was a general code, they
had to for this specific application provide the
nodal i zation and the proper sensitivities, and the
proper verification that the plant paraneters, et
cetera, et cetera, were within the range of those
assuned, or the generic calculations that were
per f or med. Now this is a little different case
because it's a code specifically for one specific
design, so we're not saying all those sanme words in
t hi s concl usi on.

DR. RANSOM |I'm wondering how does the

nodal i zation conme into play here? You' re approving
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the way that they applied it?

MR. LANDRY: Here that they can reference
t he code, but when they apply the code to the actua
design, then they nust neet all the rest of the
requi rements of 50.46, requirements which state that
t hey have to do proper sensitivity studi es, because we
have not reviewed it with reference to the exact
har dwar e desi gn. So now when they have the exact
har dwar e desi gn, they nust denonstrate that they are
nodal i zi ng the proper manner, and so forth.

MR. FORD: | think it would be very usef ul
at the very begi nning of your two hour neeting, that
it is very clear as to what we're supposed to be
consi dering, and the caveats. And then go t hrough the
argunment as to why you conme to that conclusion. To
tell us up front what you're wanting us to approve.

MS. CUBBAGE: So basically start with our
concl usions, and then go into the basis.

MR.  LANDRY: This is the focus of the
review, and where we're trying to go. Here's how we
get there, and here's the conclusion, which try to
keep the focus where it should be. Thank you.

MR FORD: | think the other aspect, it
must be brought up at the very beginning, is what

their acceptance criteria are.
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DR. WALLIS: | think you need to think a

bit about that, you know, what's the basis for
accepting, why did you accept?

MR FORD: Well, to use their - GE's —-

MR. LANDRY: We al so heard pretty clearly
t he Subconmmittee's recommendation that we focus nore
on figures and curves, and | ess on words.

DR. WALLIS: Well, I like the summary t hat
GE gave, which they had a matri x of all the phenonena,
and how the various experinments supported the
phenonena. And then they had a matrix of how the
various results enabled them to assess the
uncertainties in all these variables, and so on, how
this fed into the uncertainties that eventually cone
out of their calculationinthelevel, inthe chi mey.
That seened to be a |ogical sequence of events. |
don't know if that's the way you felt. They went
t hr ough t he CSAU process, but | nean, that's okay. W
know they did that, but what's the sort of the real
substance of what they di scovered and used in doing
the process? And | think that is the substance of
what they discovered and used, the data, the
derivation of uncertainties, the use of uncertainties.

MR. SIEBER. It sort of brings to mnd a

question that | had all along, having once been a
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i censi ng manager. The tendency is when you do tests
and experinments, and conpare themto t he anal ysi s, you
nmake t he conpari son and you say thi s paraneter agrees
pretty close. This one agrees pretty close, and you
do uncertainties. And then all of a sudden you | ook
and you say, but this one doesn't agree very close.
Should I tell then? Wre there instances where you
had secondary paraneters that youreally didn't report
t hat made you scratch your head, but say, you know,
| " mnot exactly sure that this is consistent with the
tests that we ran. Do you understand ny question?

MR FORD: \What are you hiding?

MR SIEBER. Well, you don't hide it from
the staff, because generally speaking, they want to
see your results, and so when they | ook at them it's
there, so why bother hiding, you always tell them
But the questionis, do you know of any i nstance where
your analytical results from TRACG are inconsi stent
with any part of the test data?

MR. GAMBLE: | have just one m nor comment
onthat. | don't knowthat it's an inconsistency, but
we' ve di splayed with you here the lack of ability in
many cases to get the timng of non-condensible
nmovenent . | mean, that's the type of thing where

there were | arge differences, and we' ve managed t hose
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t hrough a boundi ng approach, but they're not --

MR. SIEBER: That's sort of a subtle thing
t hough, because it depends on very small forces, so
the timng would seem to nme, is not particularly
i mportant. But that's the kind of thing | think
peopl e need to | ook at individually to make sure that
there is nothing out there that would invalidate a
general conclusion that you would draw from an
anal ysis of the transient or accident statenent.

MR. SHI RALKAR: This i s Bharat Shiral kar .
| think we made it a point to make a listing of the
[imtations and instances we did not predict things
wel |, and why that was, we thought, okay. There's a
separate section in our assessment report.

MR. S| EBER: Vell, that's part of the
CSAU, actually. But |I think that's an inportant part
of doing this kind of work. It's inportant for the
staff, it's inportant to the applicant. And it's
i mportant for us.

DR. RANSOM | had a question | neant to
ask earlier to GE, and that is, what are the | argest
chal | enges, | guess, that you faced i n application of
the code to this, or what are the weakest places? |
nmean, you've been at TRACG for what, 15 years | guess,

and gone through a | ot of evolution fromthe TRAC PD-
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1. I'mwondering in this application, what are you
considering to be the major chall enges?

MR. SHI RALKAR: Vell, that's a tough
guestion to answer, | think, but it turns out that
this systemis so forgiving that you can do a | ot of
things that are dunb and still end up in the right
ball park. Because it's ultinmately governed by just
a few paraneters, you have so nmuch water in the
system The transport of non-condensibles, for
exanple, it's hard to track or calculate. You hit
t hat several tinmes, and we don't handle m xing and
stratification very well. And we've had to cone up
with processes to handle that, but that's probably
been our bi ggest chal |l enge, the m xi ng and transport.

DR. RANSOM And when you say it's very

forgiving, | guess you'relikethe three-vol une system

that you used for sone of the work. It had the
essence, | guess, of --
MR SHI RALKAR: No. I'"m saying, for

exanpl e, take the i nstance of PCC heat transfer. Even
if you re off somewhat on the PCC heat transfer,
typically you have excess capacity after say three or
four hours. And so if all that it does, is it holds
up —— if you're off on a prediction, it just holds up

a different anount of non-condensible in the
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condenser, but it doesn't change the heat renoval.

DR RANSOM All right. | think that's
been everybody's biggest fear, is that the non-
condensi bl es woul d sonehow stall the condenser, and
that it wouldn't work. But | think that's been pretty
wel | dispel |l ed.

MR.  SHI RALKAR: The condenser works
amazingly well. It's self-regulating and purges, and
hol ds non-condensi bles fromall the decay.

DR.  RANSOM W did with nodeling the
SBWR, had problens with levels in the wetwell. You
know, when levels cross boundaries in the
nodal i zati on, sone strange phenonmena happened, water
packi ng bei ng one of them

DR. WALLIS: That's where | evel tracking
is supposed to work, to save you fromthat.

DR. RANSOM Hopefully elim nate sone of
that. | don't know. You don't see problens |ike that
in the code?

MR.  SHI RALKAR: No, | think our |evel
tracking is working very well. There is no pressure
spi ki ng, or water packing issues.

MR. ROSEN: There was one question that
Graham Leitch asked that wasn't answer. Take wus

t hrough a normal start-up.
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DR. WALLIS: That's not a safety issue.

Not a TRACG that was applied to LOCA, sort of
irrelevant to this.

MR. SIEBER This anal ysis doesn't apply

to that.

DR, WALLIS: | thinkit'sinteresting, but
it —

MR. SIEBER: Sooner or later we'll get to
t hat . It probably just doesn't apply to the

application -

DR. WALLIS: | think we need to sort of
wi nd our neeting. And | had three things. Onereally
is advice for these folks on the presentation to the
Full Commttee. And one is any —- sort of how do we
prepare a draft letter, and the other one is, are
there some action itens that need to be addressed
bet ween now and then? On the |atter one, | think that
Shanl ai agreed to clarify sone of these | evel gravity
conservation things with Vic Ransom

M5. CUBBAGE: Yes, | have that.

DR. WALLI S: | think that GE agreed to
clarify the mtter of regine transitions in the
chimey, and how long it took to go from first or
whatever it isto turbulent, or whatever theregineis

in the chimmey. | think that you agreed to do that.
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V5. CUBBAGE: | have that one, as well.

Yes.

DR. WALLIS: | think that there was an
agreenment to try to quantify, not just say that
CONTAIN is different from TRACG but give sone
guantification about the fact that the deviation is
reasonable in ternms of -

M5. CUBBAGE: Yes, we have that.

DR. WALLI'S: Do you have sone ot her action

items you picked up fromthis? | intend to read the
transcript too. | thinkit's aninportant issue. |'d
like to go read the transcript and see if | - |I'm

sure | said sone stupid things, but apart fromthat,
get sone substance fromthe transcript. Now do you
have sone other action itens that need to --

M5. CUBBAGE: There is the issue that Ed
Throm was going to take a |look at his conclusions
about 100 percent steam W tal ked about that.

DR WALLIS: Yes, 100 percent is really
not the right word to use. Right. That's right.

MR. LU | just have a quick question. |
t hought that Charlie and | went through that, G aham
with you during the lunch hour. Is that still
sonething you need us to prepare to resolve that

i ssue?
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DR. RANSOM On the hydrostatic --

MR LU Yes.

DR. RANSOM Well, | certainly like to see
somet hi ng on what we di scussed.

DR WALLI S: Al'l right. And then I'm
going to read this Ontario Hydro report, and there's
a Wlson report or sonething too, which you're going
to get for ne. Is there anything else that the
menbers need between now and February in order to
conplete their study of evidence?

MR. ROSEN: | thought | was prom sed a
ook at the qualification report for the vacuum
br eakers. | don't know whether | need that for
February, but --

MR. RAG We can get a copy of that, the
whol e test report.

MR. LANDRY: All that material shoul d have
been on one of the CDs that we provided to you over a
year ago.

MR. ROSEN. Maybe if you could point it
out to ne. | have the CD.

DR. WALLIS: Now on the presentation to
the Full Commttee, it seens to ne that you' re going
to boil down the presentation we have heard here.

There's going to be sort of an overview from staff
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about what they're being asked to approve, what they
are approving, the CSAU process and so on, but the
question | have is, who is going to give what | cal
the convincing evidence? And we started off
yesterday, and you started off giving the kind of
usual regul atory presentation, which doesn't tell you
anything about the nitty gritty. And then we said
okay, we wanted to hear the nitty gritty. | think we
heard a | ot of that today. How are you going to put
that across to the Full Conmittee? Because if you
just do the regulatory stuff, then | guess the only
thing that the Commttee can doif youdon't tell them
the nitty gritty, is to turn to the Subcomm ttee and
say well, did you get into the details, and are you
satisfied?

MR.  LANDRY: As Any said, we haven't
wor ked out the agenda for the neeting yet. That wll
come out as we devel op the agenda, how we're going to
break out the presentations.

DR. WALLIS: Maybe it woul d hel p, | guess
Ral ph or somebody here, as well, about the --

M5. CUBBACE: Yes.

MR. LANDRY: Right. W understand your --
you and | said a few m nutes ago, we understand the

recommendat i ons of the Subcommi ttee t hat we f ocus nore
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on —-

DR WALLIS: But youcan't doit all. You
can't do it all, so how are you going to put it
across?

MR. LANDRY: We will work out how we're
going to do this.

DR. WALLIS: You're confident that you can
do that. You don't need any nore advice fromthis
Subconmi tt ee.

MR.  LANDRY: | hate to turn down your
advi ce, G aham

DR. WALLIS: The last thing you need is
nore advi ce.

MR. SI EBER: You rmay be abl e to streamline
it just by having a relatively brief section on what
it is you're specifically, you would intend to
approve. Secondly, what the code actual ly i s and what
it does. And then the conparison of the four or five
component tests and the integrated test data, and say
t hese are the applications which we find that the code
is suitable for use. And that woul d be about it. You
could cut out a lot of other stuff.

DR. WALLIS: This logical matrix of how
the tests address the phenonena and how they

establi shed uncertainties. Can GE do that in six
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slides or something?

MR. SIEBER: | think they al ready have t he
gist of the slides put together as we just saw t hem

DR. WALLIS: Yes, but if they did all of
this, it would take too |ong.

MR. SIEBER: Right. But there's only four
or five separate effects, and tests out there.

DR WALLIS: Yeah. | thought Bharat's
presentation was very hel pful there.

MR. S| EBER: So I think if you went
through that with either some graphics that showed
variations with time or what have you, or the tables
t hat showed devi ati ons and t he degr ee of accuracy, and
then just made the statenent. W didn't find any
anomal y that had an i npact on the use of the code for
safety-rel ated purposes in these applications. And |
t hi nk you'd be there.

MR. FORD: |Is that not alogical way to do
it, have GE start off.

MR SIEBER It's their code.

MR. FORD: \What's new about this reactor -
| mean, one slide, two slides on that.

DR. WALLIS: If we Atamstart, he'll take
an hour.

MR. FORD: And then go through the -- and
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t he staff cones and says what their conclusionis, and
t hen show us how that canme to it.

DR WALLIS: G ve good pictures at the
beginning so that the Full Commttee can visualize
what's goi ng on.

MR. SIEBER | guess the SERis witten on
t he CSAU process, as well as the work you did. On the
other hand, | think if you go through all the steps,
say we did this to satisfy step one, here's all the
PIRT stuff. W didthis to satisfy step two, it wll
take you at least three days todoit all, so |l would
not go beyond saying there's 12 steps or whatever it
is to the CSAU process, and we followed them
rigorously for 11, in general for one other, and then
just launch into the inportant areas.

MR. FORD: You can al ways have t he backup
slides, should one of the other nenbers who hasn't
been here, ask a question

MR S| EBER: Yes. Let's hope all the
guesti ons have al ready been asked, and nowall it is
i s Dana and George. And unfortunately, they both ask
a lot of questions.

MR FORD: And Mario.

MR SIEBER Ch, Mario. Yes.

DR. WALLIS: 1'd like to see CGeorge ask
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sone thermal hydraul i c questions.

MR. S| EBER: Peter can't say anything
because he's a forner retiree.

DR. WALLIS: Well, maybe you were all very
clever in the way you organi zed this. | felt that in
t he begi nning, as is quite evident fromthe questions
asked, that just seeing the sort of regul atory words
with no evidence at all, | would have said no way |'m
going to approve this. I want to see sonething
definite. And maybe that was your intent, was to get
us exerci sed and keep the suspense up so that we camne
in today we would then be converted. But | don't
think that's the way to go about the Full Committee.

MR. LANDRY: We realizethat with the Full
Conmttee we have nuch less time, and that the
presentati on needs to be very focused, and very strong
i n support of the conclusion. So we understand that.

DR WALLI S:  Yes.

MR SIEBER  Scaling and validation are
key issues.

DR. WALLIS: Because | think the problem
that the ACRS has had with these is that you have GE
who has worked on this problemfor along tinme, alot
of man-hours, a |l ot of expertise. They ought to know

their way through this up, down, and sideways, and
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everything. They can answer every question. And then
t hey submt sonething, and the question that we have
is the staff cones along, says oh, we've made our
conclusions. Everything is fine. But what we really
need to assure oursel ves about is that the staff knew
what they were doi ng, they knew howto ask the really
i nci sive questions. They knew how to have criteria
for saying yes, this is good enough, and so on.
That's what we sort of need to assure oursel ves about .
| mean, it's pretty certain that GE is pretty well -
informed about this thing, but did the staff know
enough, think about it enough, ask the ri ght questions
in order to make decisions, and were the decisions
based on guess work or real solid footwrk and
understanding. | think that's the thing that needs to
be assessed. The staff is really the one that's on
t he spot here.

MR LANDRY: We'll do our best to nake
that clear, or make it clearer.

DR WALLI'S:  Yes.

MR. SIEBER: You may want to address the
t hought, you know, when | reviewed this, it seened to
me that General Electric probably spent a fair anmount
of time trying to decide what testing am| going to

do, because | don't want to do one nore test than
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have to. And so then |I struggled with the thought,
di d they do enough. And | cane to the concl usion that
CSAU says use a PIRT process, and you test all the
phenomnenol ogi cal things that are goi ng to happen, and
t he advantage was you used full size devices froma
hei ght st andpoi nt which, to ne, makes the scal i ng nuch
—- | have nore confidence in the scaling to do that.
But there is not a lot of test data there upon which
you base your code, | don't think. So ny question al
al ong has been, is there enough to justify it. And I
guess over the last two days, and last couple of
nont hs of reading that | canme to the concl usion that
t here's probably enough, but there isn't nmuch extra.
| don't know if anybody el se cane to that concl usion
or not.

DR WALLIS: | feel alittle nervous about
approving in every aspect what we heard here about
scal i ng. It seenms to nme a somewhat dynami c thing
where you do sonething, and then consultants do
sonet hi ng better, and they did sonething better. The
scaling thing is probably okay, but | wasn't so
confident that it had been really w apped up.

MR. SIEBER Well, at least they aren't
wor ki ng wi th m ni at ure nodel s where you're scalingin

di nensi ons.
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DR. WALLI S: Where you can scal e sonet hi ng
full scale, you see sone critical thing, you can scal e
the ——- test it as near as possible to full scale, like
the chimey, that's the way to go. Much nore
convi nci ng t han some ar gunent about scal i ng, sonet hi ng
which |l ooks like it but isn't quitelikeit. Then you
have to go through very nmuch nore rigorous argunents
about why this is okay.

DR. RANSOM  Well, the argunent - |'ve
never quite understood this desire to try to match
t hings exactly, and that's what the purpose of the
codes are, to at | east scal e over sone range. And so
if you can apply the code and then nmake the proper
adjustments in volunmes, heights, whatever, and apply
the code to the actual animal, it's a way of scaling,
actually. And we did go one step further in PUMA, in
that we built what we called an ideal scaled plant,
which was a plant scaled down to the sane scale as
PUVA, and then conpared PUMA results to that. And
that all fit together fairly well. You know, the full
scale SBWR, the ideal scaled SBWR and then the PUVA
results. And you can overlay all three of these with
a time scale, of course, because the height was
changed. But that, to nme, was quite a convincing

argunment that the methods that are used in the code
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are okay, and represent what you're seeing in the
experi nment .
DR. WALLIS: Well, I'mgoing to go and

| ook back at the docunentation that we were went. |

must say, as | said at the beginning, | had a | ot of
difficulty getting ny arnms around it. The
present ati ons we heard here have been hel pful. 1 just

hope | don't find sonething in there that | need to
guesti on.

MR. SIEBER Well, there are sone choices
t hat were nmade, particularly inthe two-phase floware
i n your docunentationthat | wasn't sure | agreed with
until | decided the ideais to be able to anal yze and
get the answer that |ooks like the test data, as
opposed to having every little piece of | ogiclaidout
so that I will accept this.

DR WALLIS: Well, | would Iike, rather
than trying to sumrari ze and goi ng around t he tabl e,
al though I'd wel cone statenents by all nmenbers now, |
would really |Iike each one of you to send ne an e-
mai |, something to help me wite adraft letter. You
know, when you t hought about, what it isyou' dliketo
seeinour draft letter, rather thanjust off-the-cuff
comments now, which mght be useful to CGE and the

staff, but for the purpose of witing a letter, |
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would really like all the nenbers to wite ne
somet hi ng on paper, to help nme draft the letter.
MR. ROSEN:. El ectronic advice.

DR. WALLIS: Electronic advise, yes.

MR FORD: | take it, I'"mnot allowed
to —

DR. WALLIS: You're allowed to wite ne
anyt hi ng.

MR. SIEBER. W aren't obligatedtolisten
to you.

DR WALLIS: You aren't allowed to wite
me anyt hi ng, okay. So | can send hi mny draft and say
do you agree. |Is he allowed to do that? Not even
allowed to do that, okay.

MR SIEBER We'll let Peter --

DR. WALLIS: 1Is that okay? Do you folks

feel that —— wite ne sone e-mail ?
VR S| EBER: | can do it.
MR ROSEN: Well, | think | learned a l ot

nore than I can help you wth.

MR. SIEBER: Qur biggest need is stick to
t he subject.

DR WALLIS: well, | would like to, if |
witealetter, reflect the views of the Subcomm ttee,

not my own. And | think the only way | can get those
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views is for you to tell me what they are. | think
it's probably best —— | think it's an inportant enough
matter that 1'd really like to be secure in deciding
what to wite.

MR. SIEBER Well, once we sign off onit,
they're going to use it.

DR. WALLIS: Yeah, it's going to be an
important matter, and | think it's something that --
t he ki nd of thing that the ACRS has pl easure in doi ng
if it's done well. And here's a newreactor that can
be born. If we do a good job, it'll be a good piece
of equi pnment.

MR ROSEN: You get two nore shots at
this. W get the shot at the other cal cul ati ons, and
then we get the shot at the design certification
st age.

DR. WALLIS: Well, the pleasure to ne is
not in the shooting, whatever the staff may i nagi ne.
You know, the pleasure is in the results, or the way
we m ght have influenced events in the long termfor
t he benefit of the public essentially. It's 5:00. O
course, we worked it out to end at 5 precisely. Am
allowed to do that, or does anyone want to have sone
nore words? So the transcript will be available to

us, theentiretranscript, but GE-—-it's availableto
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GE too.

MR CARUSO GE could conme - the
transcript will be proprietary. | wll have copies,
and if they wanted to come in, | could put themin a

roomand let themsee it.

DR WALLI S: But you can't send it to
them even though it's proprietary -

MR CARUSO It's one of these -

DR. WALLIS: GCE proprietary data.

MR. CARUSC It's one of these strange
things that if they want it, 1'll see what | can do
about it.

DR WALLIS: Ckay.

MR. SIEBER I1t's a public docunent. It's
just that nobody is allowed to read it.

MR. CARUSO Well, no. Actually, probably
they are allowed to see.

MR SIEBER  They are, yes.

MR. CARUSO Probably they are. | mean,
| just have to figure out howto do it. That's all.

DR. WALLIS: Yeah. It will probably be
useful for themto | ook it over.

MR CARUSO It should be doabl e.

DR, WALLIS: Okay. My | close?

DR. RANSOM Is the transcript avail able
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t hrough the NRC site?

MR. CARUSO It goes on Atamlis, but it's
only the non-proprietary version that goes on Atani s.

DR. WALLIS: Does it go on the web? It
used to go on the web.

MR CARUSQO  Yes.

DR WALLI S: But that's the non-
proprietary one.

MR SIEBER But you will find -

DR, WALLI S: So can you get me the
proprietary one?

MR. CARUSO I'Il --

DR, WALLI S: Can you send it to nme

el ectronically or sonething, soit's therein a packet

and | can get it. | don't have to go through - |
don't want to go through Atans. "1l never find
anyt hi ng.
MR. CARUSO. 1'Ill put it on a CD for you.
DR. RANSOM And you'll send nme a copy.
DR, WALLIS: xay.
MR. CARUSO I'Il send everybody a copy.

DR. WALLIS: GCkay. That woul d be hel pful
| think. Thank you. | have so many CDs at hone, |
probably -- please put something on it so it's not

just a blank CD, and after a while I don't know what
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it is. Witeonit what it is. Gkay? Can | close
t he neeting?

MR SIEBER It's your neeting.

DR. WALLIS: 1'd like to thank everybody
for their patience and their technical contributions,
and the general professionalismwth which you have
done your work the last couple of days. Thank you
very much.

(Wher eupon, the proceedi ngs i nthe above-

entitled matter went off the record at 5:03 p.m)
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