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PROCEEDI NGS
Tinme: 8:33 a.m

CHAI RVAN APOSTOLAKI S:  The neeting will
now cone to order. This is the second day of the
neeting of the Advisory Conmttee on Reactor
Saf eguar ds, Subcommittee on Probabilistic Risk
Assessnent. | am George Apostol akis, Chairnman of the
Subcommi tt ee.

Menbers in attendance are G aham Wl lis,
W liamShack, SamArm jo, Mari o Bonaca, Ri ch Denni ng,
Tom Kress, Oto Maynard, and Jack Si eber.

The purpose of the neeting is to begin our
review of the ESBWR probabilistic risk assessnent.
The Subcommittee will gather information, analyze
rel evant issues and facts, and fornulate proposed
positions and actions, as appropri at e, for
deli beration by the full Conmttee.

Eri c Thornsbury is the desi gnat ed Feder al
official for this neeting.

The rules for participation in today's
neeti ng have been announced as part of the notice of
this meeting, previously published in the Federal
Regi ster on April 4, 2006.

A transcript of the neeting is being kept

and will be made avail able, as stated in the Federal
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Regi ster notice. It is requested that speakers first
identify thenmsel ves and speak with sufficient clarity
and volune so that they can be readily heard.

We have received no witten conments or
requests for tine to nake oral statenents fromnenbers
of the public regarding today's neeting.

W will now proceed with the neeting, and
| call wupon M. R ck W chowiak to begin the
presentations. Rick.

MR, WACHOW AK:  All right. | would like
also to say that from GE this norning, we have David
Hinds and Sid Bhatt in attendance al so.

Vell, this norning we are going to talk
about a couple of things. W are going to tal k about
external events in the DCD PRA, and then a little
later on this norning we are going to tal k about the
shut down PRA.

Now these are kind of intermngled,
because in our -- the way that we are witing the
docurment nowin the fire and fl ood anal ysis we' ve got
the fire and the shutdown fire in the same chapter,
and then the fl ood and the shutdown flood in the sane
chapter. So it nmay seemlike | am junping around a
little bit, but | amtrying to keep it in the spirit

of how we arranged the presentation here.
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So let's start out with the probabilistic
fire analysis. W have done a screening analysis to
show that the contribution of risk due to fire is
going to be not significant in the ESBWR design. W
chose the five nethodol ogies to provide the basis for
identifying the fire conpartnments, defining the fire
ignition frequencies. Those are consistent with what
we have done in the rest of the PRA where we used
generic --

MR. WALLIS: Well, you don't explain how
you reached this conclusion, because in existing
plants fire risk is often conparable with the regul ar
risks, and I'mnot sure why your plant is any
different. What is it that nmakes it different was not
clear to ne.

CHAI RVAN APOSTOLAKI'S:  Not only that, but
to find sonething insignificant when your base is 10
8, This is now, what, 10",

MR, WACHOW AK:  Well, we are going to
cover exactly those things.

One of the things that, and it probably
pronpts your question, is this definition here. Risk
of core damage due to fire in each of the area groups
-- and we will talk about area groups in a mnute --

should be | ower than the risk of core damage due to
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i nternal events.

Now t hi nki ng about that, is that the right
way to pose that? | would say that, no, we didn't
pose that quite right. Wat we should have said here
was that either the total of the fire risk in the
screening analysis needs to be nmuch less than the
internal event CDF or each individual group, using
this conservative screening analysis, needs to be
much, much | ess than.

In Rev-0 it turned out that each
i ndi vi dual group was much, nuch | ess, and we will talk
about one sequence in Rev-1 that doesn't cone out
gquite that way, and we can expl ain why.

So this was in Rev-0 of the docunent. W
will be changing that to be the correct one. Now when
we cone into how does the ESBWR get to have a | ower
fire risk or a lower contribution than existing
pl ants, there's a couple of different things that play
into this.

Nunber one, at the design phase it is
pretty easy to say that everything is separated, and
it was easy to say that in the existing plants when
they were at the design phase. Right? And it was
when they actually pulled the cables and set things

out in the actual field that caused sone of the
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probl ens that are associated with fire risk

W understand that now in the industry.
that is a well known issue. So as part of the
detail ed design of the ESBWR, we are sayi ng you don't
get tofieldroute stuff the way you did before. It's
got to match the fire hazards anal ysis and the routi ng
that we put into the design. That is a criteria that
we have to neet. It can't be deviated, and it | eads
to being able to preserve the types of risk levels
that we are going to see here.

The other thing is that many of the -- The
i nstrument control systemthat we are using in this
plant, the digital instrument control systemconnected
by fiber optics, is not subject to the sane kind of
failure nodes and adverse actions that the actua
cabl e connecti ons do.

Now there's sone other issues wth what
happens to printed circuit cards and things |i ke that,
but we think that we are | ess susceptible to things
i ke hot shorts and other things that cause actions
that you wouldn't necessarily consider. So that's
sone of the reasons.

CHAI RVAN APOSTOLAKI S: You show here that
fire is indeed a negligible contributor. That neans

that at the COL stage they will not have to worry
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about fire? |If the design is certified, fires are

out .
MR. WACHOW AK:  That woul d hel p nme out.
CHAI RVAN APOSTOLAKI S: Sorry?
MR. WACHOW AK: That would help nme out in
neeting the schedule, but | expect that we will have

to provide a simlar sort of analysis at the COL stage
to showthat it remains negligible, and | woul d expect
as we go forward and build the plant, we will conti nue
to have to showthat it remains negligible or include
it, if for some reason there i s some conponent that we
actually have to buy, inplenent sonething that has a
failure node that we never thought of before.

CHAI RVAN APOSTOLAKI S: | understand that.
The question is nore fromthe |egal side. Wen you
set the fire down, then | guess you are not allowed to
revisit certain issues. That's the whole idea.
O herwi se, you start everything from scratch.

So | amwondering, if you have a situation
like this, is it -- Yes, Amy, please?

DR. DENNING She is afraid to get up

MS. CUBBAGE: Well, this would be nore in
t he node of verification through the | TAAC that they
have i npl emented the design as certified.

DR KRESS: Well, it would have to show up
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10
in an | TAAC.

MS. CUBBACE: W would have to have
sufficient 1 TAACs that we could verify that the as-
built plan conforms to the regul ations and the
l'i cense.

DR. WALLIS: Now you said that you got
this lowrisk by using fiber optics instead of copper,
but | believe your PRA assunes copper. It says you
are not taking credit for fiber optics.

MR WACHOW AK:  Well, what we said -- Wat
| believe we said was that --

DR, WALLIS: It assunes copper conductors
is what | read, instead of fiber optics.

MR. WACHOW AK: I n Revision O we did say
t hat we assuned copper.

DR. WALLIS: But you are not assum ng
fiber optics?

MR, WACHOW AK: What we are assunming is
that, even though we have fiber optics, we are going
to include a -- what we will call bounding or worst
case spurious actuation due to some unknown neans.

DR. DENNING Nowis that only the
actuation of one SRV? |Is that the only actuation
spurious actuation, you are sayi ng?

MR. WACHOW AK: It's a spurious actuation
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of arelief valve. It doesn't necessarily have to be
an SRV. It can be an SRV or a DPV, but the reason
that one is nore renedying than, let's say, all is
that one is sufficient to renpve the isolation
condenser as a viabl e heat renpval source; or that is
al so not sufficient to depressurize the plant so that
GDS can cone in wthout further depressurization.

So if we assune one, it gets us into a
situation where it is essentially the worst case. |If
we assune a whol e bunch, then GDCS can come on all by
itself, and we don't have to worry about the passive
syndrome. |If we assune none, then isolation
condensers work just fine.

So we chose to use [imted
depressurization in this, just for that purpose.

DR. DENNING As far as the controlling of
cables and things like that in isolation, does that
only relate to the passive safety systens? It isn't
clear to me. What happens to those active systens
that you use for asset protection? Are they trained
in the same sense and do they have separation or is
that not relevant to that?

MR. WACHOW AK: It is relevant, and we
will see through sone of these anal yses where it can

make a difference. It determ nes how nmuch credit we
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can get for sone of these things.

I n our conposite spec for the plant, which
is the like overarching design spec, it's got some
things that we need to neet. There is a |ist of
systens in there that we call the plant asset
protection systens, and what we specified is that, to
the degree possible, we wll provide electrical
separation, physical separation, purchased to seisnic
pi pe specifications for those pieces of equipnent to
provi de reasonabl e assurance that we are not going to
have a single fire event or flood event that is going
to take out all those pieces of equipnent.

So -- and the list of equiprment is, in
general, the stuff that, if we had the active systens,
that are nodeled in the PRA. So we do have separation
of the nondivisional side for those.

So far, the design inplenments that. Now
once again, this is where we are early in the design
phase, and | guess | understand now that this is
something that is -- we have to deal with as we add
the detail to the design, and everything on the
drawi ng board now shows that they are separated, and
| guess we need to nmintain that.

DR. BONACA: | have a question regarding

the I TAAC, just to understand it. You cannot inpose
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on GE nore than the Code of Regul ations protections
applies. So if GE cones in with an analysis and the
fire risk of, we could say, two percent for CDF, and
then later on it goes out to five percent or eight
percent --

M5. CUBBAGE: W would be in the position
of verifying that they are in conformance with the
regul ati ons.

DR. BONACA: That's right. So they stil
really can change the results quite significantly and
still be in conformance with the regul ations. So
can't understand --

M5. CUBBAGE: N ck Saltos, come on up
here, Nick, to the m ke, please.

MR SALTOS: This is Nick Saltos from NRR
What we do at this stage, we identify those design
features. For exanple, separation, diversity,
redundancy are the features that nmake the risk be so
| ow, as they said, and those becone part of the | TAAC
or become action itens.

So the plant has to neet t hese
requi renents.

CHAl RMAN APCSTOLAKI'S:  But if it does,
then there is a presunption that the results of this

prelimnary anal ysis are correct, and how do we know
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that, if they do a fire assessnent, risk assessnment of
the plant as it is being built will actually conform
with this.

MR. SALTCS: The fire analysis right now
shoul d be conservative. Yes.

CHAI RVAN APOSTOLAKI S:  So we are not going
back to it. That's the thing. As long as they neet
what they are saying --

MR. SALTOS: Well, there are many uses to
address before these nunbers stay the way they are.
There is propagation of fire in the adjacent fire
areas which have not been addressed. There is snoke.
It can propagate also in the back, in the front.

MS. CUBBAGE: Those issues will be
revi ewed -

MR SALTOS: There are several arteries.
There is reqgulatory treatnment of non-safety system
doing the fire PRA w t hout the non-safety systens. So
out of all these exercises they are going through
this risk mght increase; but in any case, we are
going to capture all these features that nmke this
ri sk be gone.

Now, hell, no, we are not speaking to a
nunber like that. Wat is inportant is for the fire,

the design features that make these nunber |ow, but
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how | ow we don't know yet.

M5. CUBBAGE: Al of that happens as part
of the certification process.

CHAI RVAN APCSTOLAKI'S: Well, it's Part 52
that applies here. R ght? Al it says is that they
have to cut a PRA. Isn't that what it says?

M5. CUBBAGE: Right, but all it says --

CHAI RVAN APOSTOLAKIS: It doesn't say
anyt hi ng el se.

MR. SALTCS: It says that they have to
have a PRA, 35 inportant -- But al so we use the PRAtoO
identify requirenents for the design

CHAI RVAN APOSTOLAKI S: | understand that.

MR. SALTCS: Al the assunptions that are
made in the PRA are inportant assunptions that make
the risk be low W are naking sure that they go into
the I TAAC, all serial action itens or liabilities to
a problemor tech specs. So when they identify them
it will be according to those requirenents -- wll
neet those requirenents.

M5. CUBBAGE: And don't forget, this is
the risk aspect of your review. W also have the fire
protection engi neering review.

CHAI RVAN APCSTOLAKI' S: | understand. |

guess it is not very clear to ne. You certify the
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design, that you are not allowed -- | nean, the whole
i dea of the certification process is not to start the
process all over again when an applicant comes with a
real application, but is the PRA part of that or
shoul d you say, yes, the design has been certified,
but we would like the PRA to be really updated as we
nove on?

MR. SALTCS: The PRA is part of it.

CHAI RMAN APOSTOLAKI S:  Part of that
certification?

MR. SALTCOS: Yes, because ensuring that
all the design features wanted in the PRA that make
the risk -- the applicant below. They are going to be
there, and the design is -- The plant is going to be
built according to those requirenents.

CHAI RVAN APCSTOLAKI'S:  Fine. That's one
part. The other part is, yeah, you have built it that
way, but update your PRA to take into account now
details that were not in the original design
certification phase, because we didn't have all that
i nformation.

MR. SALTCS: Ch, yes.

M5. CUBBAGE: | think we are still working
t hrough the issues of what would be reviewed at the

COL stage of our NPRA, and | think that is kind of
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of fli ne.

MR SALTOS; Yes, but the PRA al so nakes
assunptions, for exanple, about if there is sone
failure caused by cabl es bei ng cl ose toget her, we cone
up with requirenments that the cables have to be
separated up to a certain distance or in different
fire areas.

So all this information goes in there.
Now unl ess we mss sonething, the PRA is high, top
| evel assunptions that make the PRA conservative
boundi ng, so in an average sense at |east.

DR. SHACK: A licensee, if he is comng in
for a 1174 action, he is going to have his own PRA
Now presunmably, it is going to be built on this PRA,
but it is going to have to be verified that it is
pl ant specific and been revi ewed.

M5. CUBBAGE: Right. | think the issue
you are getting to is what will change at the COL
stage, and | think R ck was speaking nore to the fact
that this PRAis going to have to evolve with this as-
built plan so that it can be a tool used by the
licensee. But whether we get it back into the review
again at the CO.L stage, | think, in general is no.

MR SALTOS: Well, it has to neet the

requi renents.
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M5. CUBBAGE: Right, and that's --

MR SALTOS: That's what we said. Now if
t hey want to argue the case about how t hey route sone
cabl es or sonme other design details, but they still
will have to neet those requirenments, high |evel
requirenents.

M5. CUBBACE: But the question is an
updat ed PRA.

MR. SALTOS: They nay choose not to update

CHAI RMAN APOSTOLAKI S:  That is what
worries ne.

MR SIEBER Well, there is no rule that
makes anybody do that.

CHAI RMAN APCSTOLAKIS: O not do that.
See, that's the point. The rule is not specific.

MR. SIEBER That's right. You can do it
if you wanted to or --

CHAI RVAN APCSTCLAKI S: Wl |, the question
is -- Rick showed yesterday a very nice slide where
you had five or six colums, the evolution of the
design. right? You start with a very conceptua
stage, and then you nove on.

As you nove on, then, obviously, the PRA

changes, too, because you have nore information. So
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what is it -- My question is: Let's say we al
certify this. You guys agree, and your SER, the ACRS
agrees with the letter and so on.

That nmeans then that at a | ater stage, if
we rai se a question about, say, comon cause fail ure,
you can cone back and say, wait a mnute now, you
reviewed that last tinme and you have certified it;
don't even rai se questions anynore.

MR SIEBER. | don't think that's right,
John.

CHAI RMAN APCSTOLAKIS:  Well, | don't
understand. That's what | amtrying to understand.

MR. SIEBER: Well, the NRCis going to
certify a design. They are not going to certify the
PRA.

CHAl RVAN APCSTOLAKIS: Wl l, that's
exactly the question.

MR. S| EBER.  Ckay.

CHAI RVAN APOSTOLAKI'S:  |s the PRA part of
the certification?

MR. SIEBER. No, only in howit resulted
in design of the thing. That's what we certify, is
the design. The PRAis just a tool they use with
designing. W aren't going to certify that.

CHAI RVAN APOSTCLAKI'S: But what if, in the
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COL things, they don't even submt a PRA?

MR. SIEBER. Well, they don't have to, but
if there is sonething that shows up --

M5. CUBBAGE: | think it is a
requirenent.

MR. SIEBER. Well, maybe.

CHAI RMAN  APOCSTOLAKIS: It is a
requi renent. Wiy do you say it is not?

MR WACHOWAK: It is on the list of
docunents to be provided by the applicant.

CHAI RVMAN APOSTOLAKI'S:  That's right. The
guestion is how up to date should it be? |'msorry,
go ahead.

MS. CUBBAGE: Yes, there is a whole other
effort going on to look at what would need to be
submtted in the COL.

CHAI RMAN APCSTOLAKIS:  Ckay. So it is
ki nd of open right now.

M5. CUBBAGE: Yes. That's why I'mkind --
and they are still -- W are in the process of a Part
52 rul emaking right now, and we are in the comment
peri od.

CHAI RVMAN APOCSTOLAKI'S:  Well, that is the
one where -- Sorry, N ck. go ahead.

MR. SIEBER It's a good question.

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

21

MR. SALTCOS: Any difference that exists
between the specification, the PRA and the actua
plant here -- it has to be submtted, site specific
characteristics. So any design changes, nore details
about the route of cabling and the piping and things
like that have to be subnmtted at the COL stage. But
it does not mean that they have to be updated for
everything. |If there is no PRA at the certification
period, it is bounding.

M5. CUBBAGE: And you are saying, if you
identified a common cause of failure that was not
reviewed as part of the certification, if it rose to
the level of an adequate protection issue or a
conpliance issue, we would have the fornms back that
certify the design

CHAI RMAN APOSTOLAKI S:  Well, let's say
that it is not an issue of adequate protection. |
nmean, to reach that level is really hard. But suppose
that we | ook nore carefully. W have a plant specific
PRA, and the core damage frequency nowis 107. Ckay?
An order of magnitude greater, still very |ow but --

M5. CUBBAGE: That's an issue, a
conpl i ance i ssue, and they have net the I TAAC. W're
done.

CHAI RVAN APOSTOLAKI'S:  So the only chance
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in the future will be if the licensee wants to cone
back and i nvoke Regul atory Guide 1174, in which case,
of course, they have to have a good PRA

MR SIEBER T hat's a choice.

MR. SALTCOS: But they can denonstrate,

t hough -- They can denonstrate that the assunptions
they were naking in the certification PRA they were
boundi ng, and any details having to do with -- about
pi ping and cabling and things like that, and site
characteristics, they are in the |law by the
assunptions they are naking in the certification PRA
and the only way there is to go is down, not up. Then
t hey conclude not to nake changes to the PRA

CHAI RVAN APOSTOLAKI S: Wl |, yes, what you
are saying is that, even if they do all these things,
and even if they update it, it would be the sane.
That's really what you are saying.

DR. WALLIS: Well, this my be true of
fires, but I amnot at all sure that the assunption
that this core capture works wth 99 percent
efficiency is bounding. You keep using the word
boundi ng, but | nean --

DR. BONACA: That opens up the issue of,
again, what is within the licensing basis and even

beyond the Iicensing basis. Are they bound, you know,
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in the results for --

M5. CUBBAGE: |If the design feature is a
Bi MAC, they woul d be bound to that. That was provided
in the whol e docunent, and they woul d have to.

DR BONACA: Yes, and | understand that.
O course, they wote that. But the results of
what ever they configure, | nean they vary once you
begin to do nore accurate cal culations. So --

M5. CUBBAGE: That's a regulatory issue we
will have to deal with during the review, and you wi ||
be hearing about it then.

MR. WACHOW AK:  One of the things that |
had to save for ny second or third to last slide for
the day -- One of the things that is difficult with
using the PRA in this manner or including it in the
subnmittal at this point in the design is that the PRA
isalittle bit of a different aninmal than the design
basi s anal ysi s.

I n the desi gn basis anal ysis, you say what
has to happen, and you inpose on that nonmechani stic
failures of alimted manner and you say, okay, if you
have any one failure -- And so it is easy going from
a prelimnary design to a final design and keep that
framework intact.

CHAI RMAN APCOSTOLAKI S: That's correct.
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MR. WACHOW AK: I n the PRA, though, we are
trying to figure out -- W know what is supposed to
happen, but what we also try to figure out is what can
go wong, and changi ng the details can change what can
go wrong.

So if we, for exanple, which we may talk
about | ater, we have our turbine building, and we had
everything laid out. W |ooked at what the worst case
fl ood scenario is, and on paper originally it |ooked
like it was a circ water line break -- okay? --
because so much water can get to anything. But now we
see as they are building the actual rooms and things
inside the building design, we find out that that
fl ood has been isolated and ported to the outside.

This interior wall that wasn't originally
part of the design now greatly affects in this
particular one in a good direction what is in the PRA

DR SHACK: Was that wall added to address
t hat ?

MR WACHOW AK:  No, no. It was added,
because they were putting the walls in the building
now. W didn't have that at the original. W are
finishing in the details on the picture.

Then there are other places where we nmay

find that there is sone failure npde inherent to
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equi pnent that is able to be purchased that we didn't
t hi nk about before. So this failure node would have
to goin, and it could take us the other direction.

Now what we have tried to do in these
uncertain things with external events -- Let nme back
up. Wth internal events, | think we have been
working with PRA internal events on the nechanica
systens and these electrical systenms for -- | don't
know. |'ve been nmessing with it for al nost 20 years,
and peopl e have been working on it for a long tine,
and we t hink we know what we are going to see when we
go and actual |y put equi pnent in.

On sone of these new systens |like the
digital 1& and things like that, we are not quite
sure what is going to happen. So we try to do things
like this where we bound it.

W say, we will use what we think are
boundi ng assunptions and come up with val ues that are
| ow usi ng boundi ng assunptions, so that |ater when we
rough in the details or fill in the details from our
rough i dea that, yeah, maybe we have to refine sone of
this. W can't just use five. Maybe we have to do
some fire propagation nodeling or sonething, but in
t he end the conclusion still comes out to be the sane.

Your point is a good one, though. If we
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do this certification using this method and then, to
get to the final answer we have to use a different
nmet hod, where does that put N ck, the reviewer, in
this then?

MR. SALTOS: Well, you still have to neet
the assunptions. You are going to neet the
assunptions that you nmake in the certification. You
will not change this afterward.

CHAI RVAN APCSTOLAKI'S:  No, but they will
make a difference, because --

MR. SALTCS: W might have to nake sone
di fferent assunptions.

CHAI RVAN APOSTOLAKI'S:  Then you review it
agai n.

MR SALTCS: W will cone up with sone
additional requirenents at the COL stage.

DR BONACA: | need to understand better.
You said sonething about the core capture now, and
there will be comm tnents based on that, because they
put it in their design. So now there is another
manuf acturer that cones in tonorrow and has a design
that still has a core damage frequency of 10°® and has
no core capture. Gkay, are you certifying that
desi gn?

M5. CUBBAGE: Do you rnean different plant
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al t oget her ?

DR. BONACA: Say there is another BWR
designer that cones in with a design, and there is no
core capture, but -- What is the regulation? | nean,
you probably would certify that, too, because |I nean,
i f you can convince yourself that there is such a | ow
risk.

So | amtrying to understand, you know.
Until now, it see nms to ne, the regulation was very
speci fic on what you had to do, and what you do beyond
that was |ike out of the -- discretionary. But it
seens to me now that the process we are using to
define different requirenments is based on what the
prom se fromthe designer is.

| can't understand. What is the
requi rement for a core capture?

M5. CUBBAGE: Well, I guess Rick is going
to speak to -- maybe not today, but at sone point in
the future, what happens if the core capture doesn't
wor k, and what woul d happen to the PRA results, the
Level Il results. | don't know.

MR. SI EBER: What does the NRC require?
| guess -- | think that's the question Mario is
aski ng.

MS. CUBBAGE: W can do this |ater when --
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Let Rick get through this. W wll cone back to this.
DR, KRESS: It seens to nme, though, it is
somet hing akin to ice condenser or suppression tube.
They are not required, but if a designer chooses to
cone inwth them the staff will evaluate it and see

if it meets the design basis.

DR. BONACA: Well, | heard sonething
different here. | heard that the core capture, which
we have seen, was not required for -- really is not

required for the criteria we use to license plants
t oday, because you have a core val ue --

DR. KRESS: Wy wouldn't that invoke
def ensi veness?

M5. CUBBAGE: At Part 52, there are
requi renents to address failure accidents. So it has
to address it, and the manner in which they do it is
up to the choice of the designer.

MR. WACHOW AK: There is all sorts of
i nteresting questions associated with that now. Let's
say, hypothetically, we cone up with a way bet ween now
and when we build the plant to elimnate that 90
percent of the CDF that is associated with those | ow
pressure events, and all the ones that we renove
t hough, are the ones that have |l ow water |evel in the

drywell, and all that's left are the ones with high
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water level in the drywell. What does that nean?

W have inproved the plant, but we have
chal l enged one of the acceptance criteria of a
conditional containnment failure probability. So how
does that play into any of this?

DR. DENNING Although, we don't really
have a conditional -- | nean, people have tal ked about
it, but we don't really have a conditional. W have
an absolute at the nonent. So you haven't nmde it
worse in that respect.

CHAI RVAN APOCSTOLAKI'S:  So why don't we go
ahead now, and rmaybe we can conme back to this.

MR. WACHOW AK: The scope of the analysis
that we have included basically are these particul ar
buil dings, and the reason that we picked these
bui | di ngs are these are the buil di ngs that contain the
equi pnent that is nodeled in the PRA. So we assune
that any other buildings that are out there, they can
bur n.

Onethingthat is mybe alittle different
than that is where the diesel driven firewater punp
is. W did screen that one out based on that not
causing an initiating event. So even though it is in
the PRA it could give us a degraded state, it doesn't

| ead to any sort of challenge to the plant, and in the
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end that would be sonething |ike an A4 eval uation
woul d need to deal with, with the operation

CHAI RVAN APCSTOLAKI S:  Let ne understand
that. It doesn't lead to any sort of initiating
event ?

MR. WACHOW AK:  The diesel driven fire
punp is used as a backup to the backup to injection
into the vessel and into the pools up on top. |If we
have a fire in that room we nmay |ose that |evel of
redundancy, but it doesn't affect anything to do with
the operation of the plant. So there is no
perturbation there.

CHAI RVAN APOSTOLAKI S: The pl ant woul d not
be shut down?

MR. WACHOW AK:  The plant woul d not be
shut down. They woul d probably go into an LCO based
on sone fire protection thing, and they woul d have to
get that repaired based on fire protection rules. W
m ght go into a manual shutdown if they can't get it
repaired in 30 days or sonething |like that.

CHAI RVAN APOSTOLAKI S: But that's when you
woul d do an A4 anal ysi s.

MR. WACHOW AK: W& rmay do an A4 anal ysi s.
That would be -- | believe that is required of the

Part 52 plans. | don't think 50-69 goes away, or does
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In Rev. 1 they are including full power

and shutdown nodes, plant operation. W have added

the shutdown -- or are in the process of adding the
shutdown in response to an REI. it was pointed out,
and | believe «correctly, that we should have

consi dered the shutdown node for fire and flood, and
that i s ongoing.

W use boundi ng assunptions here. Now we
are trying to conpensate for the |evel of design
detail where we are not really sure where things are,
but we know in the design from the fire hazards
anal ysis where they are supposed to go. So we don't
know if a cable goes through this Div. 1 chase or this
Div. 1 chase, but we know it is in one of those Div.
1 chases.

So what we did was we said that let's
start with the fire. W wll use a fire ignition
frequency. W are not going to do any fire nodeling
at the first cut. Any fire that starts in any fire
zone is going to cover everything in that fire zone.
But then to cover the uncertainty of what is in each
particular roomin those zones, we are just going to
say it gets everything in that division

So even t hough the division nay be on this
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corner, this corner or this corner -- they are not

really like that, but even if it was |like that, we
would say it gets all of those, mainly because we
don't really knowthe routing. So that is a bounding
assunption that we have there.

W also didn't credit the fire protection
system for suppressing the fire at this point. That
is a detail that is unknown and, as we mentioned
earlier, we postulated our worst case spurious
actuation, which in the reactor building is the
i nadvertent open relief valve. In the -- trying to
remenber if there are any other buildings that have
those. | don't believe -- Nowin the control room we
al so postul ated the inadvertent open relief valve.

DR. DENNI NG \What happens if you activate
the squib that drains the gravitational -- the water
pool ?

MR. WACHOW AK: Actuate the squib that
drai ns the pool to actuate the Bi MAC?

DR DENNI NG Yes.

MR. WACHOW AK: That's a good questi on.

DR. WALLIS: It drains.

MR WACHOW AK: It would drain, and |
t hi nk we woul d have to | ook at that, and we will have

to |l ook at how we protect against that. Ri ght now,
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that is kind of covered under our blanket design
assunption that it's got to be reliable under al
credi bl e sequences to actuate and to not spuriously
actuate. So we would have to address that in the
design and how that -- Maybe that equi prment needs to
be in separate special fire zones. | don't know.

DR. WALLIS: Does the explosive ignite in
the scope valve in a fire?

MR, WACHOW AK:  Not necessarily. It
depends on how the control systemis set up.

MR. SIEBER: No, he is tal king about the
heat on the expl osi ve.

MR. WACHOW AK: Ch, the explosive is
inside the drywell, inside the containnent. The fire
woul dn't be there, because that is a nitrogen

environnment. The fires are in other buildings outside

your --
DR WALLIS: So they don't affect the
val vi ng?
MR. WACHOW AK: They don't affect the
squib itself. it affects the control system

DR ARMJO The control system could
activate the squib. Right?
MR. WACHOW AK:  The control system could

activate the squib, and that is why that it needs to
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be diverse; because otherwise we would have a
potentially greater inpact if we, let's say, hook
these squib valves into the normal ECCS digital
control system Then maybe sone of those fires could
cause activation of the del uge system but the current
thinking is that we are probably not going to be able
to meet our goals if we connect it into the existing
ECCS digital control system

DR. DENNI NG Now your assunption is the
fire barriers are perfect. There is no -- You don't
have any probability of failure or fault in a --

MR. WACHOW AK: Let ne put up this slide.
In Revision 0O, that was correct. W asserted that
t hi s assunpti on was boundi ng, and we didn't need to go
t here.

Now t he question is, though, is there a
worse case if the fire goes fromthis one conpart nent
of Div. 1 to this other conpartment of Div. 2? |Is
that worse than all of Div. 1 together going?

So in this current revision what we have
done is we have postulated the failure of one fire
barrier, and we have given a probability based on the
| at est EPRI fire PRA nmethodol ogy. There is a table of
data for fire barriers. W included that for the

failure probability, and | ooked at propagati ng.
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Now we also -- and this is probably
overkill, | think, but we used the same assunption
if it propagated from1l to 2, then we | ose everything
in 2, when in fact, it really would be a subset that
| am not sure how we define at this point.

So we start getting into a place where we
do that. Yeah, | understand that it is a realistic
concern, but we nade -- The conservative assunption
here may be a little too conservative by the tine we
get to that point. So we got to figure out how to
deal with that.

Wiat we find in -- and | think in our
results -- inthe reactor building, for exanple, where
we would have thought that that was the biggest
concern, it didn't cause us a problem Al of these
fire scenarios -- in all but one place, they are al
3times 10'° 2 times 10, -11, 12, truncated. they
are all very snmall things except for one, the fire in
t he turbine building.

The fire in the turbine building is an
interesting thing. the turbine building is huge. It
contains a lot of equipnent that can initiate fire.
So it has a fairly high initiating frequency, but as
we said before, we didn't have a lot of details on

what was t here.
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So we said, okay, we will apply our
assunptions: Fire in the turbine building gets
everything. |f that happens, what would that act
like? The |oss of feedwater. Wat was our highest or
one of our highest core damage events? Loss of
feedwater. And basically, what this does is, using
all those assunptions, we end up with this sequence
here that basically is a ratio of the | oss of
feedwater initiating event tothe fireignitioninthe
turbine building initiating event. It is basically
t hat same t hing.

So we are trying to figure out what we
need to do with this under that original statenent
there that the sumof all these needs to be |l ess than
the internal events CDF. It neant we didn't have to

deal with this.

DR. WALLIS; |I'mpuzzled by this. 1 read
the docunent. | felt the control roomwas the -9
event. | don't understand why all the fire scenarios

have the | ower than 3 and 10%,
MR WACHOW AK: W' ve | ooked at the fire
in the control room event.
DR. WALLI'S: Sonet hi ng changed si nce --
MR. WACHOW AK:  And it has changed since

t hen.
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DR. WALLIS: It's changed since the

docurent | read. kay.

MR. WACHOW AK:  Right. And unfortunately,
that is one of the docunments that we are still working
on.

DR WALLIS: So this is clearly a
prelimnary meeting.

MR. WACHOW AK:  For the nobst part, yes.

DR. WALLIS: W are going through the

detail s.
MR WACHOW AK:  And for us, this --
DR WALLIS: It would be better if |
hadn't read it at all, | think

M5. CUBBAGE: Well, it is prelimnary,
because the staff hasn't reviewed it. There may be a
| ot of changes that may conme fromthis, additionally.

MR DENNING But it is still worthwhile.

M5. CUBBAGE: So this was supposed to be
an introductory.

MR. WACHOW AK:  We went through it in Rev.
0. W have got sone feedback fromthe staff. As we
were i npl enmenting this feedback, we nade sone changes
to the nodel, and t he changes t hat we nmade during t hat
time frane affected the fire in the control room

DR, WALLIS: If you have a fire in the
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turbine building, it affects the entire building?
| don't see how that can happen.

MR WACHOW AK: It can't. It can't. This
is bounding assunption here. |In this particular
scenari o, that boundi ng assunptionis not appropri ate.
So we know it is lower than that. How much |ower is
somet hing that we haven't gotten into yet, and that is
part of the issue with trying to do these things in a
boundi ng manner and trying to go through these with as
little perturbation on the people who are adding in
the detail ed design of things. W don't want to have
to force things to happen inside that building that
really aren't going to -- we don't want to be a
requi renent |ater on.

W tried the boundi ng assunption. Mybe
we will keep the boundi ng assunption. W don't know,
and maybe we will keep it going on at 4 tines 10 for
CDF. That could be okay.

DR. DENNING But if there is anypl ace you
can have a huge fire, that's where it is.

MR. WACHOW AK: |If there is anyplace for
one, that's where it is. The question, though, is:
s a huge fire a sudden | oss of feedwater? So there
may be sone small subset of fires that beconme a | oss

of feedwater, and the others are a | oss of condenser.
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Loss of condenser is clearly a nore benign accident.

That's the kind of thing we would want to
| ook at, but once again, the questionis do we need to
pursue it or is there sonme reason that we woul d want
to look at that for optics? You know, let's say we
get rid of all the internal events things, and now
we've got fire. CDF is 10 times the internal events,
CDF agai n and, you know, what does that do to what we
-- It's really a balancing act to try to figure out

how to do things with these external events at this

st age.
DR. WALLIS: So you redesign the turbine
bui | di ng.
MR. SIEBER It's pretty tough.
DR WALLIS: Put another wall in there.
MR. WACHOW AK:  Maybe.

MR SIEBER  You could have a | ot of
little turbines.

MR WACHOW AK:  Well, but what we could do
in that case is do a better separation of the
feedwater roomfromthe turbine building. That could
be done, and maybe it is being done. W just don't
know.

MR SIEBER It still comes fromthe hot

well, which is connected to the turbines. That's
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where all the oil is.

MR, WACHOW AK:  Well, the issue that we
have with the | oss of feedwater isn't just because we
| ose feedwater. |It's the sudden |oss of feedwater
that causes the problemin the PRA -- or that causes
the scenario that |eads to the nunbers in the PRA

So if we could sonehow delay the tota
| oss of feedwater, nmake it a staged | oss of feedwater,
we could make it better, too.

CHAI RVAN APOSTOLAKI S: What happens in the
scenario that you are preventing -- with the squib
valves? Did you dismss that or you said you are
going to look into it?

MR. WACHOW AK: W are going to look into
it. W don't -- didn't have any information yet on
where any of that control equi pnent was. So now we've
got the design requirenent that it's got to be
reliable to actuate and reliable to not actuate when
it is not supposed to, and that would clearly fal
intothis fire category, not actuating when it is not
supposed to.

The shutdown results: These are still for
fire. They are still too prelimnary for me to
present at this point. W do have one insight from

that that | will present in the shutdown -- as nuch as
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people don't like the word insight, but it --

MR. MAYNARD: Sone of us don't like it.

MR. WACHOW AK: Ckay, but we think we have
| earned sonet hi ng fromwhat we have done so far in the
fire -- shutdown fire PRA

M5. CUBBAGE: That's coming |ater today?

MR, WACHOW AK: Later today? No, the
shut down di scussion is coning |ater.

M5. CUBBAGE: Yes, okay.

MR. WACHOW AK: Yes, and | put the insight
from the fire during shutdowmn in the shutdown
di scussi on.

CHAI RMVAN APOCSTOLAKI S:  So but you are
still doing this anal ysis?

MR. WACHOW AK:  We are still doing this
anal ysi s.

CHAI RVAN APOSTOLAKI'S:  So you are using
the word insight correct. That neans we are not done.

MR. WACHOW AK:  That's right. W are not
done.

CHAI RVAN APOSTOLAKI'S: It isn't real yet.

MR. WACHOW AK: Ckay. So let nme nove on
to the probabilistic flooding analysis. Once again,
we don't know a real |ot about where everything goes

in the building. So we had to nake sonme sort of
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estimtes, and we used experience with flooding in
exi sting BWRs.

So there's data on there about how often
there is a fire main break. There is data on there
how often there is a circ water line break, and we
applied those to our different buildings.

This is a little bounding here where the
data says that the probability of afire nmain break is
-- I"'mtrying to renmenber the nunbers -- sonewhere
around 3 tinmes 10°° per year, and what we did was we
applied that 3 times 10 ° to every building. So we
didn't try to apportion it, like you would if you
tried to say what is the total.

CHAI RVAN  APOSTOLAKI S:  Let ne raise
anot her question here regarding the fire before we go
on.

You said that a fire in the turbine
buil ding basically will cause |oss of feedwater flow

and that you go to that event tree.

MR. WACHOW AK: It is that event tree with

sone other effects in there, too.

CHAI RMAN APCSTOLAKI'S:  Ch, that was the
adj ustnments to the other --

MR WACHOW AK:  Yes, there are other.

CHAI RMVAN APOSTOLAKIS:  -- and nay be
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possi bly affected by the fire. Right?

MR. WACHOW AK:  Right. The reactor closed
cooling water systemis in there. So that system
woul d be affected. The instrunment air systemis in
there. So that system woul d be affected.

CHAI RVAN APOSTOLAKI S: Ckay, because | was
| ooki ng at the sequence. So you did that, and even if
you do that, it's still 10°%?

MR. WACHOW AK: Yes. There are really
secondary effects. |It's the things that are contai ned
in the reactor building are what are providing our
protection in that scenario.

CHAI RVMAN APCSTOLAKI S: Ckay.

MR. WACHOW AK: Ckay. So the initiator
for this is somewhat boundi ng, because now, instead of
usi ng the industry experience, we are using one, two,
three, four, five, six times the industry experience,
ineffect. But we don't know where to apply all those
things. So we just did themall and let it go at
t hat .

W did include full power in shutdown
nodes for this, and we will talk about both of those
nodes here. W are far enough along in the shutdown
to talk about it, at |east.

VR. DENNI NG  What about design
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principles? | mean, that's what is so great about the
fire analysis, is that it tells you what design
principle should | use. | mean other than separation,

but are there design principles to mnimze the inpact
of floods on risk that you are taking into account?

MR. WACHOW AK: Yes, and |I'm not sure
exactly where | got to this on the slide, but for
exanpl e, one of the things that we found is that the
fire code is not necessarily helpful to wus in
preventing fl oods.

It is there | ooking at one specific thing,
and when they make the regulations for the one
specific thing, they tend to affect other things in a
way we don't |ike.

In our control building, which is nostly
under ground, we have to have a fire protection system
Now t he equi pnent that is in there we have mnim zed
-- or we have elimnated anything that needs
sprinklers or anything |ike that, but the code stil
says you have to have hose stations, and the typical
design is you go into your stairwells and you run your
fire main through the stairwell, and you have hose
stations at the various things that nobody is ever
goi ng to use.

When we | ooked at that, we said, well,
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wait a mnute. |If you have a break of one of these
fire mains and you fill up the stairwell, you exceed
t he capacity of your flood doors if you put those down
in there. They will open, and that will affect
everything in that building. Wat can we do? What
can we do to fix this?

Vell, after sonme discussions with the
designers, we said, well, let's not put the fire main
inside the building. Let's put the fire nain outside
the building in its own chase, and then we just have
a little two-inch stub tube that cones through the
wal | .

So we have effectively mnimzed the
probability that we are going to have a large fire
mai n break in that control building, because we were
able to take our insight and nove the pipe outside.
So that is one of the cases where we --

DR. WALLIS: As long as the pipe breaks
and not the stub connecti on.

MR WACHOW AK: The stub connection --
One, it is very short. So we were able to reduce the
probability there, and that's what we did, was by
reduci ng the frequency.

DR, WALLIS: Usually, it's a break from an

i nadvertent water hanmer. That can pop the stub off
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or it could break the pipe.

MR SIEBER O a seismc event.

MR WACHOW AK: Cause a seismic event?

MR SIEBER Differential novenent between
t he pi pes.

DR. WALLIS: The things that have happened
in plants have usually been water hamrer related, |
t hi nk.

MR, WACHOW AK: R ght.

DR. WALLIS: Sornreone inadvertently drained
the main and then turned the water on.

MR. SIEBER. Pressure is pretty |ow.

MR. WACHOW AK:  Sone of the things that
mtigate those, though, are that there are sunps
there, and there are ways to get the water out. [If it
is a two-inch line, we can get the water out wth
ease. |If it is a six-inch line, we would have a
pretty hard tinme with that.

So we have tried to | ook at these things
and make it reasonable. W are not trying to inpose
requi renents that could never be net. So anyway --

So that is one of the ways that we have addressed sone
of those.

O her ways are that cables have to cone

fromthe control building or connections have to cone
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fromthe control building into the reactor building.
We don't want to have a flood that can affect both of
those buildings. W would like it to be confined to
one or the other.

So as part of the PRA, we are specifying
t he m ni mrumhei ght that that connection can be, and we
don't have water sources on site that can flood up to
that level. So there are several places where we are
fol di ng what we know fromthe fl ood PRA back into the
desi gn.

MR. SIEBER. | have a question. |If you
| ook at this picture, which is on the cover, nost of
this is underground?

MR WACHOW AK:  Much of that is
under gr ound.

MR. SIEBER. So how do you get the water
out of a flooded conpartnment? You have sunp punps?

MR. WACHOW AK:  There are sunp punps.

CHAI RVAN APOSTOLAKI S:  Wich part is
under ground, Jack?

MR. SIEBER. |If you | ook at where the
steam piping comes out, right below -- It's right
bel ow where those pipes run

MR. WACHOW AK:  The core is underground.

Ri ght ?
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MR. S| EBER: Mbst of what is on this

picture is underground. So you have to have sunp
punps, whi ch neans t hat you are dependent in the fl ood
scenario on providing electric power to operate the
sunp punps. Oherwi se, everything will flood up

Ri ght ?

MR. WACHOW AK:  Right. Now what we did in
the flood PRAis we didn't -- Qther than places |ike
where we | ooked at that in the control building, for
the reactor building we didn't take credit for the
sunp punps. Wat we | ooked at was, if you had a pipe
break and you put all the water fromthat pipe break
in there, where does it go? And we failed the
equi pnent that is associated with those |evels.

Now what we did look at is, if you have
flood doors -- let's say they are rated for sone
el evation of water, and we greatly exceed that
el evation of water. W'Ill say that the door will open
to allowit to spread to the different roonms, but we
didn't take credit for the sunp punps.

MR. SIEBER  Have you anal yzed to see the
extent to which you can flood a room to the point
where everything becones i noperable, since you don't
have gravity drains?

MR. WACHOW AK: I n the PRA our assunption
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is that, if the roomis flooded, the equiprment wll

fail.

MR. SIEBER R ght.

MR. WACHOW AK: Okay. That's our
assunption. In the deterministic flood anal ysis, they
| ook at whether the equipnment wll fail due to

specific things |ike water being sprayed on it or
other things. But the determnistic flood analysis

really has sone different set of ground rul es applied
toit.

For exanple, a fire main can't break in
that analysis. It can only leak, and there's various
other things inthe rules for that. So that we didn't
try to take credit for it here.

CHAI RMAN APOSTOLAKI S:  Let's go on

MR.  WACHOW AK: (Ckay. Once again,
expl ained, | think, where | got the nunber for at
power. For shutdown, we had to | ook around for that.
W didn't really have a flood during shutdown
reference that we could use.

W found sone operating experience for
BWRs in a NUREG and we | ooked through the different
fl oodi ng events and came up with a fl oodi ng
probability based on those.

CHAI RVAN APOSTOLAKI S: Maybe you said it,
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Rick, and | mssed it. But based on the genera

i nformation contained in these reports, these reports
presumably have flooding frequencies for existing
BWRs. Correct?

MR, WACHOW AK:  Yes.

CHAI RVAN APCSTCLAKI S:  These plants don't
have gravity driven pools and so on. So | nean, |
wonder whet her these frequencies are applicabl e.

MR. WACHOW AK: W don't have gravity
driven pools in any of the buildings that we are
| ooki ng at here either. Those are in the -- Those are
all in the reactor building.

CHAI RMAN APCSTOLAKI'S:  Right. So | nean,
shoul dn't you be doi ng sonething about the fl ooding
frequenci es, since you got so rmuch water now all over
t he pl ace?

MR WACHOW AK:  The water that we have all
over the place is inside the containment. W will
tal k about that during shutdown. That's the tinme when
t he wat er can get out of the containment and into the
reactor building. But in general, though, the water
sources are the sanme as existing plants. W' ve got --

CHAI RVAN APOSTOLAKI'S: It cones back to
the question fromRich. Wat if these squib val ves

are actuated?
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MR WACHOW AK: That's all inside the

cont ai nnent .

DR WALLIS: It's just all the water in
the sunp. That's all. That's all there is.

MR. SIEBER. Yes. You've got to have

water in containnent soneplace. You can have it

anywher e.

CHAI RVAN APOCSTOLAKI'S:  All right.

MR WACHOW AK:  But we do have ot her
gravity driven -- or gravity draining things that we
| ooked at. If we break off a CRD suction line inside

t he reactor building, our assunption is that the whol e
CST goes into the reactor building. Gay? That's
pretty nmuch a boundi ng assunption there.

MR. SIEBER. And how big is the CST for
this plant?

MR. WACHOW AK: Ch, that's a question |
wasn't prepare to answer. It floods --

MR. SIEBER: A quarter mllion gallons?

MR WACHOWAK: It's a substantial flood
inthe reactor building. Matter of fact, it noves al
the way to the --

CHAI RMAN APOSTOLAKI'S:  Rick, can | show ny
i gnorance here. You guys dismssed it, you know. The

wat er goes down the sunp. Big deal. | nean, don't you
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have anything there? Were are the control rod
drives? O is it too high? You said yesterday it is

what, several neters?

MR WACHOWAK: If we -- If two of the
GDCS pool s are drained into the lower dry well, we do
know that it will flood up above the core inside the
dry well.

CHAI RVAN APOSTOLAKIS: Ckay. So there is
no --

MR. WACHOW AK:  We night |ose the fine
notion control rod drives, but the hydraulic actuation
of the control rods would not be affected by that.

DR WALLIS: That's water on water.

MR. SIEBER  Yes.

MR WACHOW AK: So it is not discounted.
It is just not specifically there yet.

CHAI RVAN APCSTOLAKIS:  Ch, it will be?

MR WACHOW AK:  Yes. | think we have to
| ook at the spurious operation of those, and what we
would do once we got to the spurious -- Maybe the
answer is nothing, but it's still sonething that --

| hit the wong key. There we go.

The nmaj or wat er sources that we -- W went
t hrough, and we |ooked at the water sources in the

di fferent buildings. W've got the fuel and aux. pool
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cooling systemthat is connected to various pools
t here.

That actually is one way t hat you m ght be
able to get water fromone of these pools outside of
the dry well and into the reactor building, if there
is a break and we turn that systemon. But once
agai n, that would be sonething where it would be an
i nfrequent event, and it would be an event that was
being controlled by the operators during that tine,
and isolable. So it's recoverable.

Reactor water cleanup and shutdown
cooling: That is operating all the tinme. Once again,
that is provided with safety related automatic
isolations there. So there would be a limted water
source fromthat.

React or conponent cooling water system
It is a closed cooling water system |It's got a
l[imted inventory. W have taken a | ook at what kind
of floods we can get fromthat, and that is included
in the anal ysis.

Fire protection systemis also a fairly
| arge source, and in the various places we | ooked at
what was specified, whether it was wet pipe, dry pipe,
what kind of alarns and i sol ati ons we woul d get to see

where they woul d be effective. But those are included
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in the anal ysis.

Feedwat er system |If we have a feedwater
pi pe break, what does that do to these various
scenari os? The feedwater pipe break outside
containment -- or in the steamtunnel would not be
much different fromwhat we have seen in the rest of
our anal ysis, but once again we are | ooking i nto what
those different feedwater pipe breaks m ght nmean to
the different scenarios.

Agai n, the feedwater pipe break, we don't

think, will cause a total |oss of feedwater, because
we W ll lose that one train. The other train cones up
to speed with our aux. -- our adjustable speed drives

very quickly. That is what they are designed to do,
to make up for that before we would get any fl ooding
fromthis feedwater systemthat would affect nmultiple
trains.

In the control building, our major water
source --

DR. WALLIS: Wat do you use for frequency
of feedwater pipe breaks? Were do you get that fronf
Get it froma NUREG? Just count all the -- or only
for BWRs? Do you just count all the PWR line breaks?

MR.  WACHOW AK:  The way we did the

feedwater |ine break was we got the nunber from our
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LOCA anal ysis frominternal events for the feedwater.
Fromthe NUREG we got things |ike fire pipe breaks and
servi ce wat er pipe breaks and circ water pipe breaks.

DR. WALLIS: Your feedwater design is the
same as it would be for existing BARS?

MR WACHOW AK:  No. It is much better.

DR WALLIS: It's nmuch better? You know,
in feedwat er design you got to be careful about water
hamer when you are putting cold water into the steam
area. | assume that you have done it right, but who
knows? |'ma bit concerned about applying sort of
existing old data to a new desi gn.

MR. WACHOW AK: I n the control building
we've got a chilled water system very limted anount
of water there, potable water, snmall; fire protection
system and we talked about that earlier, how we
arranged that so that the big pipes are outside the
bui | di ng.

Fuel building: Once again, we can go
t hrough these. | don't knowif we need to go in
detail through each of the different areas.

DR WALLIS: No, we don't.

MR. WACHOW AK:  The turbine building here
-- the circ water that we think may have al ready been

addressed in the detail ed design.
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Servi ce water building: W |ooked at that
as a separate area, and kind of determ ned that that
really acts like a loss of service water. So we
didn't nodel it further.

The way we did these were we identified
all these various scenarios that could potentially
have fl oods and danage equi pment. So for each given
building, we applied the total flood frequency and
cal cul ated each of those three scenarios, and then we
t ook the maxi mum of those three scenarios and said
this is the reactor building flooding core damage
frequency. We didn't try to split things apart for
t hose different buil dings.

So it is kind of a maxi mumtype anal ysis
where we had nultiple for different -- for the sane
bui | di ng.

Shut down fl oodi ng scenarios: Once again
we | ooked at different things, applied basically the
same type of paraneters -- or same type of nethod.

So what did we cone up with? Interna
flooding: It is not a dom nant feature or factor in
overall plant risk. Contribution is an order of
magni tude |l ess. So maybe you want to say this is, you
know, 3.4 now or whatever.

CHAl RMAN APCSTOLAKI'S:  When did the events
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become 2.9? It was 3. 1.

MR WACHOW AK: Rev. 0, it was 3.1.

CHAI RMAN APOSTOLAKI S:  And neanwhile it
was 8. The trend is right. Right? 1It's probably an
earlier version | have.

MR WACHOW AK: It is.

DR. WALLIS: Now what | read -- again,
nmust have the earlier version. Was | --

MR. WACHOW AK:  This one went up. Right?

DR. WALLIS: Two orders of magnitude since
| read it.

MR. WACHOW AK: Ckay. Now this is what
happened since you read it. |'mthinking that the
nunber that you have is probably better.

DR. WALLIS: And it mght go up two orders
of magni tude agai n.

MR. WACHOW AK:  Since you -- \Wen you --
or we created the docunent that you have, we didn't
recognize what the -- W did not recognize that
scenario with the loss of feedwater as having the
sequence of events that it did, when we did the
fl oodi ng anal ysis early on.

Later in the -- | guess this is the PRA
phase -- we recognized that change to the |oss of

f eedwat er event and, when we got to Rev. 1, we had not
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gone back and fed that back in.

DR. WALLIS: That overwhel ns ny thought,
all the other events.

MR. WACHOW AK:  That's right. Just like
fire, that is where the nost of the flood probability
comes from is fromthat turbine building.

DR. WALLIS: So you got an insight from
that, that nmaybe you should do sonething about the
desi gn.

MR. WACHOW AK: And t he designers, we
t hi nk, nmay have al ready taken care of it for us before
we even got it.

DR. WALLIS: Now | would not go into the
details here, but when | |ooked at the event tree,
found that you had sort of had nunbers that 1E "* for
drai ns not obstructed, just appeared, 1E°® for water
type drains intact, which means presumably soneone
didn't | eave them open.

These nunbers | ook to nme |i ke engi neering

guesses.

MR. WACHOW AK: We have renoved those from

Rev. 1.
DR. WALLIS: You renoved all that stuff?
MR. WACHOW AK:  Right. W just |ooked at

what the total flooding volune would be.
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DR, WALLIS: Oh, you took out all the

stuff | read.

CHAI RVAN APCSTOLAKI'S:  Well, it seenms to
nme they are going to have to revisit this.

MR. WACHOW AK: | think so, and especially
after the staff reviews what we have.

CHAI RVAN APOSTOLAKI S: We understand. Is
there going to be a Rev. 27

M5. CUBBAGE: Ch, yes.

DR. WALLIS: So we shouldn't read anyt hi ng
until we get to Rev. 10 or sonething?

CHAI RVAN APOSTOLAKI S:  What shoul d we
revi ew?

MS. CUBBACE: AP1000, which was a delta
above AP600. In AP1000 there are 15 revisions of the
design control docunent and eight or 10 revs of the
PRA.

DR WALLIS: So what do we read?

CHAI RVAN APCSTOLAKI S:  Well, there is an
i ssue here, because we cannot have 10 suppl enmentary
neet i ngs.

M5. CUBBAGE: This is an introductory
neeting and --

CHAI RVAN APOSTOLAKI S: | understand t hat,

but --
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M5. CUBBAGE: -- when we get to the point

of the staff has conpleted their evaluation, that is
when we are asking for your --

DR. WALLIS: Wll, but then why did you
gi ve us sonething to read, assum ng we wouldn't read
it? W read it intelligently.

M5. CUBBAGE: |If we hadn't given you
something to read, then you would have --

DR. WALLIS: For the nonent, we are asking
about the details.

CHAI RVAN APOSTOLAKI'S:  But they are sure
it is going to be a BAR Rght? WlIl, let me ask
something | have here. Wen should the subcommittee
neet again? | nmean, we were thinking originally late
Sept enber/early October. Now Rev. 1 will be ready by
then. R ght?

M5. CUBBACE: W will have all of Rev. 1
of the PRA within two weeks.

CHAI RVAN APCSTOLAKI'S:  No. We don't need
it in tw weeks. The question is: The docunent we
will be reviewing in Cctober is subject to nore
changes. | nmean, should we postpone the subcommittee
neeti ng then?

MS5. CUBBAGE: | think it is beneficial to

have the commttee identify issues as early as
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possi ble, but there is also the risk of wasting tinme
with cycling through. So | think we will have to take
a |l ook at our review schedule for this area, see when
it is convenient and the staff has maybe devel oped
their FTR with open item i nput.

CHAI RVAN APCSTCLAKI S:  Yes, but on the
ot her hand, Rick al so said yesterday that he is not in
a position to change the PRA anytinmne we find
something. | nean, we have to do our reviews in a
relatively tinmely manner. Right?

MR WACHOW AK:  Yes. | would like to have
still in Septenber the discussion on the nethods for
HRA and the methods for conmon cause, things that we
t hi nk et hodol ogically that you may want to see
different in the PRA

MS. CUBBAGE: Right.

MR.  WACHOW AK: But di scussing which
particul ar sequence happens to be the dom nant
sequence today may not be the nost productive thing.

DR WALLIS: | find a difficulty with
t hat, because very often you get credibility by doing
the details right. The devil often is in the details,
and if your details keep changing or just being
whi sked away, then what do we review? How do you gain

-- You are not going to gain credibility with an
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overview of stuff. W' ve got to be able to dig into
some exanples in enough detail to be sure you' ve done
a good job, and if those exanpl es keep changi ng al
the tine, what are we going to review?

M5. CUBBAGE: Graham | think -- Rick,
correct me if I amwong, but we are hoping that the
delta from Rev. O to Rev. 1 wll be the nost
significant one, and the increment will be smaller as
we go on. And if now, we've got a big problem

DR, WALLIS: Wll, soneday we are going to
revi ew somet hi ng and then say yes or no, and we can't
review it and you say, oh, but it's changed. That's
no good. W are going to say no in that case. You
will bring us something, and we are going to say yes
or no. W are going to say yes or no on what we see,
not on sonmething that is going to be changed. Soneday
we are going to do that.

CHAI RVAN APOSTOLAKI'S: | think what they

are inplying is that we may have to neet again nore

t han once. | thought we were going to neet only once.
MS. CUBBACE: | think we need an interim
neeting to tal k about met hodol ogi es, | think, would be
useful. But when we get down to the point where the
staff has an SER with open itenms, there will be the
details and PRA that that is based on. So we will be
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| ooking to get feedback in a nore concrete form at
that tine.

CHAI RVAN APCSTOLAKI S:  Ckay. So we will
probabl y have nore t han one suppl enentary neeting. So
we will schedul e one for sonetine Septenber/ Cctober.

DR, WALLIS: Wll, | guess when you've
got a conmittee letter, a committee letter will
probably be based on sonething that is not going to
whi msi cal | y change.

CHAI RVAN APOSTOLAKI'S:  That will be again
i nformational .

DR. BONACA: But it seens to ne that, you
know, ny expectation at this stage was, you know, how
did the PRA |l ead you to certain things, and here we
are interactively working design.

DR. WALLIS: That's good.

DR BONACA: In Cctober, it will be
interesting to know -- to have sone perspective of how
you -- | think you gave it to us already today, but in
part you just cane in and you described the results of
a configuration you have anal yzed which is still up
there. It will be interesting to see how you went
into that, particularly with the design process, to
get these results.

Yes, you did sone of that today and
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yest erday, but --

DR ARMJO | don't think that the
details are changing whinsically at all. | believe it
is part of the process. As they go through, they
| earn nore. They nmake sonme changes, and | think it's
all part of the process for where the design stands
right now, and | don't think there is anything
whi msi cal about it.

DR. WALLIS: Wen the nunbers are changed
by over two orders of nagnitude -- there is a new
event appears which wasn't there before. this seens
to ne a significant change, whether it is whinsical or
not. It's something that m ght appear whinsical,
since we didn't know it was going to happen.

DR ARMJO But | would -- The fact that
t hey have a few significant changes doesn't surprise
nme at this stage of the design and the stage of going
through it.

CHAI RVAN APCSTOLAKI'S: | think anot her way
of looking at it is that we got involved too early,
but we are | earning.

MS. CUBBACE: Well, | don't believe -- |
think in the near future | need to neet with Eric and
all of the other ACRS staff menbers and pl ot out nore

of a conplete plan for interaction.
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Just as a matter of reference, on AP600
there were six full Commttee neetings, 37
subconmi ttee neetings.

CHAI RVAN APOSTCLAKI' S: Yes, but 36 of them
wer e t her nodynam cs.

V5. CUBBAGE: And AP1000, 8 ful
committee, nine sub, again heavily weighted on the
t hermal hydraulics. So --

CHAI RMAN APCSTOLAKIS:  No, | don't mnd
havi ng nore subcommittee neetings, because it really
hel ps us.

DR. WALLIS: Wll, we are going to apply
thermal hydraulic standards to the PRA now.

M5. CUBBAGE: OCh, we are looking at it.

DR. WALLIS: Wen the things change by two
orders of magnitude fromone day to another --

M5. WACHOW AK: | al so want to say, yes,
once again we didn't change -- we are not changing
things whinsically. It's like they were saying. As
we |earn nore, we incorporate it in. W are hoping
that we won't see anynore two order of nagnitude
i ncreases on anything. However, renenber, we are
pl ayi ng around down here in the 10°% 10" range, and
you know, you can hi ccough and you can nove to 10

CHAI RVAN APCSTOLAKI S: | repeat what
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sai d yesterday. The age of the earth's crust is 3%,
10° years. So you know, maybe we should stop a little
bit and --

DR. WALLIS: If you were a creationist,
you would say it was a lot less than that.

DR. ARM JO Just a quick question. |Is
there a chance as the design progresses that that 3 X
10° might flip back to the 10?2

MR WACHOW AK:  What | have seen is it is
very likely that that will happen. As they added
detail to the turbine building, it looks like -- for
ot her reasons than the PRA, it looks like they have
addressed the particular circ water pipe break that
caused us to get that two order magni tude change.

So that one, | may expect to go down.

CHAI RMAN APOCSTOLAKI S:  Rick, what is wong
with having the external events contribute to core
damage frequency? The attitude here, it seens to ne:
No, we nust dismiss that. | don't understand that.
You are down to the 3 times 10°° or 7, whatever it is.
| don't see any problem saying, yes, and 10 percent,
30 percent of that is due to fire. Wy go out of your
way to dism ss those?

MR WACHOW AK:  The main reason is that

the analysis isn't really on the sanme footing as what
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we have done with the internal events.

CHAI RVAN APOSTOLAKIS: Well, if you do the
boundi ng analysis, then it's not.

MR. WACHOW AK: Right. So that -- What we
aretryingtoavoidis, if we have these nunbers cl ose
to each other, then sonme people may tend to forget
that this is our best estimate nunber, albeit wth
uncertainties, but this is a bounding nunber, and this
nunmber really isn't 4 times 10° It is sonething
different fromthat.

Then when we go back in, and if we just
say, well, then let's put it altogether in one big
nodel and sol ve everything in our one big nodel |ike
some plants have done, now you get a different --
maybe a different nmaintenance rule, risk significant
list than if you had kept them separate, or naybe you
get a different --

CHAI RVAN APOCSTOLAKI S:  But they do take
into account these things when they establish the
mai nt enance rule, the criteria and so on.

MR. WACHOW AK:  Ri ght.

CHAI RMAN APOCSTOLAKI'S:  So | don't think
that is a problem |In fact, | renenber even in the
case of special treatnment requirenments, they kept

external events separate, see what kinds of insights
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we can get fromthose.

MR. WACHOW AK: That's right. But then we
run into the problens with having to have all the
expert panels and having to have the separate rul es
and nmove things into one bin or the other. So we
think that it m ght be cleaner if could just showthat
it is not going to be --

CHAI RVAN APOSTOLAKI S: | understand t hat,
but I nean, thinking of alittle higher plane, you are
down to such incredibly | ow nunbers, and to say that
t he events that cause dependenci es are di sm ssed, and
then there are other failures that domnate, it
doesn't gel. Right? | nmean, you are down to very
insignificant --

DR. WALLIS: Wiat is nost likely to happen
in terms of event is sonmething that isn't in this
picture at all.

CHAI RVAN APCSTCLAKI'S:  Onh, no. This does
not include acts of Cod.

DR WALLIS: No, it doesn't include
something like the Davis-Besse. |If anything does
happen, it is going to be probably of that type.

CHAI RVAN APOSTOLAKI'S:  But as Rick said --
you put it very nicely yesterday, that you are

addressing in this design things that have happened
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before, we can think of. You are not getting into
things that are outside. | nean, whether the safety
culture of the plant is good or not is way beyond your
capability to control it. Right?

MR. WACHOW AK: At | east now, yes.

CHAl RMAN APOSTOLAKI S: Anyway, are you
done?

MR, WACHOW AK:  Quickly, | think we have
tal ked about all these different things here at one
poi nt or another. Fromthe flooding, we |ooked at
| ayout of where things should be.

Saf ety redundancy and separation: W want
totry to nove things around. Just like in fire, we
used our best principles to put things where the
floods won't interact so nuch between different
syst ens.

DR. WALLIS: Soneday we are going to get
to the point where you are going to explain how you
predict the probability of a full drain getting
bl ocked. You are going to get to that detail someday?

MR WACHOWAK: No. | don't think we are
going to include the floor drains.

DR WALLIS: Wwell, it is a 10 °* event.
According to you, you could easily get a factor of 10

out of that one, and you get a few nore factors of 10,
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then things stop being so insignificant.

MR SIEBER | think the floor drains are
i mportant.

DR. DENNING Well, | guess how you treat
them Are you saying that you will assume that the
drains don't work and that you will plug them stably
or are you assum ng that they always work?

DR. WALLIS: They have a 102

MR WACHOW AK: In Revision 1 we have
assumed that they don't work.

DR. DENNING They don't work? So it is
a conservative assunption

MR WACHOW AK: It's conservative.

DR DENNING I n substance

MR. WACHOW AK: Yes. The only place where
it would be nonconservative is if we have a floor
drain here where the flood is in this room and there
is nothing bad in that room but it can go down into
the room where there is something that could be a
problem W | ooked at those. |In that case, the floor
drai n al ways worKks.

MR SIEBER The drains conmunicate with
one anot her, too.

MR. WACHOW AK: That's right. So

bel i eve we' ve got backfl ow devi ces and things.
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MR. SIEBER: That's an opportunity plug.
Any device you put the drain is an opportunity plug.

MR WACHOWN AK: | will nove on to the |ast
coupl e of slides here before, | think, we m ght be at
a break.

The high wind risk is basically our
tornado analysis. W treat it as a |loss of preferred
power with no recovery in the first 24 hours, and we
al so assune that the condensate storage tank woul d
fail. So that wouldn't be there as a water source.

Initiatingfrequency, though, turns out to
be nmuch, rmuch | ower than what we have al ready assuned
in the |l oss of preferred power.

CHAI RVAN APCSTOLAKI S: Wiy this
assunption, Rick?

MR, WACHOW AK:  Why? Because the tank
itself is subject to tornado mi ssiles.

CHAI RMAN APOCSTOLAKI'S:  It's outside?

MR WACHOWN AK: It's outside, and we coul d
potentially drain that tank.

W treat it this way. Wen we run through

the calculation for it, though, it turned out to be

rather small. W will be readdressing that agai n when
we update through, but we think it is still going to
be small. the initiating frequency is not --
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DR. WALLI S: It makes a bit of difference

where you put the plant, doesn't it? H gh wind risks
are certainly much greater in certain parts of the
country than ot hers.

MR. WACHOW AK:  Hi gh wi nd or tornado?

DR WALLIS: O both.

MR WACHOW AK: There's little difference.
The hi ghest rate winds are already built into the | oss
of preferred power scenario. So that's already in
there. But if we are tal king about tornadoes, things
that can have this other effect on top of it, those
tend to be a nuch |lower probability than a |oss of
of f-site power, which is in the one in five years.

DR WALLIS: It nakes a difference where
you put the plant. For a plant in Cklahoma, it is
very different fromputting it in Al aska.

DR. DENNI NG  For your initiator
frequency, what was your assunption on the tornado?

DR WACHOW AK: 1'd have to | ook at that.
| don't remenber. It probably cane from URD, which
was drawn from industry averages. | would be
surprisedif it canme fromanywhere ot her than the URD

MR. SIEBER  You can actually construct a
plant so that it won't receive damage.

DR. BONACA: Wy is the plant designed to
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be so much under ground?

MR. WACHOW AK: Wiy is it designed to be
under gr ound?

DR. BONACA: Yes.

MR, SIEBER. It's a good idea. Don't
change t hat.

MR. WACHOW AK: There may be severa
reasons. |'mnot sure that | know.

MR SIEBER It's easier to build.

MR. WACHOW AK:  There are probably nany
t houghts that went into that. The PRA was not one of
t hem

DR DENNI NG  Conti nue.

MR. WACHOW AK: Okay. We did do a seismc
mar gi ns analysis to address the capability of the
safety systens. Now this is safety systens only where
we' ve | ooked here. W |ooked at the design fragility
for these systens. Once again, those things would
have to be confirmed when the plant was built.

W have an entry for the sequence of
events. It looks kind of like a loss of off-site
power type of event. W assigned the safety systens
onto there. Non-safety systens, basically, are
assunmed to fail in this scenario, and then we | ooked

at al ong every success path -- or along every path in
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t he sequence what has to fail -- what do we have in

each of those sequences that can prevent the core from
bei ng danmaged and t he m ni mum-- the maxi numfragility
for that -- for anything in the path is the fragility
for the sequence, and then the mininmnumfragility for
all the sequences, the fragility for the plant. It is
not an overly detailed or overly conplicated thing.

It turns out that all the sequences are at
| east two tines the safe shutdown earthquake. 1 think
it is alittle higher than that, 2-point-sonething.
W | ooked at it for both full power and shutdown, and
because of this, we are asserting that it is unlikely
that seismic will be a vulnerability.

Now wi Il that nmean that -- What will it
nmean for overall risk nunbers if we ever do a seismc
PRA? That's uncertain at this point. W can't say.

MR. SIEBER. Well, it gets sone insights.
It's all you can do.

MR.  WACHOW AK: W can probably get
i nsi ghts.

DR. DENNING So you have no intent to do
seismic -- to take a couple of sites and to do a real
seismic PRA? Because | think that you are headed
toward -- When we wind up with an operating plant,

then this is the risk dom nant for many plants. This
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is domnaturist. AmIl wong? Because there is
inmplicit risk associated with the seismc margins
analysis that is nore like the traditional risks we
have had.

Now here you are designing a plant to be
a 10 7, 10%® plant, but you are using nore the
hi storical seismc logic here. AmI| wong?

MR. WACHOW AK: | wouldn't say that you
are wong. At this point, though, fromny
understanding of DCD and what goes into a CCL
application, PRAis at seismc margins woul d be what
we have.

CHAI RVAN APCSTCOLAKI'S: | still have a
probl em-- what | said earlier. You have a pl an that
has internally been core anal ysis frequency way down
there, 10°° and the major common cause failures have
di sm ssed as being insignificant conpared to this
insignificant nunber. | have a problemwth
under st andi ng t hat.

I nmean, you could have a strong
eart hquake. It is going to shake the whole thing, and
yet we are saying, oh, no, no, the sequence -- and
al so preferred power is still dom nating, and that
invol ves random failures. That's a little hard to

di gest. But maybe at anot her subcommittee neeting we
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can go nore deeply into it.

You are already way down there at 10 “°,
and you are saying there is a strong earthquake, and
that is insignificant conpared to the random failure
of conponents. How can that be? There is a reason
why earthquakes and fires are usually significant
contributors torisk for existing LMRs. The reason is
they are contributing events, and the plants are so
redundant that, unless you have these big sources of
dependency, you don't see rmuch action. But here it
seens to be the other way. | amstill bothered.

| don't have a specific coment that says,
hey, guys, here you really overdid it, but | sure
woul d |ike to have a subconmittee nmeeting going into
this nore carefully, and see whet her you -- Maybe your
results are fine. | don't know, but geez, it just
doesn't make sense to nme, you know, wi thout getting
into the details.

| don't know how all the other nemnbers
feel about it.

DR. DENNING Well, the fire | understand.
Fire is a different aninmal in that you really can
design a plant with true separation. Seismc is a
di fferent ani mal

CHAI RVAN APOSTOLAKI'S:  It's just shaking
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t he whol e t hing.

M5. CUBBAGE: You are tal king about an
eart hquake of a |l ower probability than the SSE, which
coul d be domi nant, because --

CHAI RVAN APOSTOLAKI S: Yes, because we are
al ready down to 10°

M5. CUBBAGE: You could have a 10 -8
eart hquake that woul d be di fferent than anythi ng they
have anal yzed.

CHAI RMAN APCSTOLAKI'S:  Yes. Just kills
ever yt hi ng.

M5. CUBBAGE: So sonething |like that could
be dom nant.

CHAI RVMAN APOSTOLAKI S: It could be. Well,
it doesn't have to be the domi nant in the sense that
it would come out 107, but to actually say that it's
di smi ssed, conpared to 3-10% -- | nean, wow.

DR DENNING |I'mnot sure it's exactly
said that it was. But that's okay.

CHAI RVAN APOSTOLAKI S: Are you there
Ri ck?

MR. WACHOW AK:  This one, | did not say
that it was dismssed. | said we don't expect it to
be a wvulnerability. Now how you define a

vulnerability is in the details.
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CHAI RVAN APOSTOLAKI S: W are very cl ever.

MR WACHOWAK: | think that's it for
break tine.

CHAI RVAN APOSTOLAKI S: W still have your
shut down managenent .

MR WACHOW AK:  That wi |l be short.

CHAI RVAN APCSTCLAKI S:  Because nenbers
will start disappearing -- In fact, everybody wll
| eave at twelve. Al right?

DR. DENNING Wll, Gahamis actually
about to leave. |Is that true, G ahan®

CHAI RVAN APOSTOLAKI'S:  Grahamis | eaving
alittle earlier.

DR WALLIS: After the break.

CHAI RVAN APOSTCLAKI S:  After the break?
You are here for the break?

DR DENNING The alternative would be to
do the shutdown now, and then G aham can take off.

CHAl RMAN APOSTCOLAKI S: You guys, you are
asking ne to violate ny principles.

DR. WALLIS: It's supposed to be at 10: 30.
the break is on the schedule for 10: 30.

(Wher eupon, the foregoing matter went off
the record at 10: 03 a.m and went back on the record

at 10:17 a.m)
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CHAI RVAN APOSTOLAKI S: The next

presentation is on the shutdown events, and | noticed
that you never use the word risk assessnment. You
al ways say risk nmanagenent. |s that a conscious
decision or it just happened?

MR. WACHOW AK: Yes, it is. It's a
consci ous deci si on.

CHAI RMAN APOSTOLAKIS:  It's a consci ous
deci sion. kay.

MR. WACHOW AK: I n the process where we
are in the design, at |east we have the great
opportunity that we can manage the risk

MR. SIEBER So you haven't built anything
yet. So you can change the plant to manage the risk

MR. WACHOW AK: David has a coupl e of
answers to sone questions that cane up previously.
Been doi ng sone research here.

MR. HINDS: This is David H nds with GE
Just a couple of quick answers to the questions that
came up, at least a couple of themthat we had to
table. In fact, one of themis an actual correction.

The question related to grade el evation
and what is below grade elevation. |f you |ook at
t hose cutaways -- | think they are on your handouts --

the grade elevation is approximately equal to the
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bott om of the suppression pool, simlar to the bottom
of the core. So the bottom of the suppression pool is
equi valent with grade el evation, as per the plan.

Now there will be slight -- potentially
slight differences on site specifics, but that's the
approxi mate grade el evation right now, at the bottom
of the suppression pool. Ckay.

Additionally -- it's actually acorrection
fromone of the questions that was asked, and we nmade
a qui ck answer to, and | need to correct alittle bit,
in that it wasn't exactly correct. W have also a
guestion that you had related to quickly do we
depressuri ze when we get an actuation signal or SRD

We do not depressurize that quickly. CQur
design is that, if we get an actuation signal to
depressurize, there is a tine sequence such that al
val ves do not open imediately. First the SRVs, the
ADS valves -- the SRVs that are ADS valves, five of
t hem open i medi ately, and then five additional ones
open 10 seconds | ater, and then 50 seconds within the
event three of the depressurization valves will open.

So there is a time delay such that the
initial depressurization begins with SRVs to the
suppressi on pool , and t hen t he conpl ete

depressuri zati on begins with the DPVs,
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depressuri zation val ves, 50 seconds into the event.

It begins with three opening, and then a
sequence continues on with two nore opening at 100
seconds, two nore opening at 150 and one nore opening
at 200, eight total DPVs, but they are staggered in
50-second increments to bring pressure down totally.

| 1 ooked at one of the |oss of feedwater
sequence, and at approxinmately 280 seconds into the
event pressure is |low enough for the gravity driven
systemto eject the vessel. So we were incorrect on
our timng sequence.

CHAI RVAN APCSTOLAKI S: Ckay.

MR. HI NDS: Thank you.

MR. WACHOW AK:  Ckay. | want to talk
about shutdown. The scope of our shutdown analysis --
and once again, this is in Rev. 1. You have Rev. 0
now. We don't have all of this in there. In Rev. O
it's there.

Internal events, external events: W
t al ked about sone of the external events earlier.
Seismic margins we tal ked about.

The scope is that we included Mdde 5,
which is call ed Shutdown, Mde 6 which is refueling.
there are two nodes that -- and the power operationis

clearly Mode 1. So what happens to Mbdes 3 and 4, Hot
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Shut down and Safe Shutdown?

We have taken a | ook at those two nodes
and decided that they really are envel oped by what we
did in the Mode 1 PRA, and didn't el aborate on these
in detail anynore.

W wi || probably, before we are conpletely
done, readdress that to | ook at specific things like
what is the actual sequence during a shutdown for
refueling, and al so our other coll eagues are working
on tech specs, and they have a question for us about
end stage: Should you have to go to cold shutdown al
the tinme? | think we are going to have to | ook at
that to answer sone of their questions.

Tim ng of when those questions wll be
answered, |'m just not sure. But our scope nowis
Mode 5, Cold Shutdown; Mdde 6, Refueling, and Mdde 6
isreally split into with the cavity flooded and the
cavity unfl ooded, different responses there.

Pretty nmuch you have the same | evel of
detail in the shutdown nodel as we did in the power
operation nodel. W' ve got event trees. The system
nodel s are nearly the same with just sone tweaks on
them So it's the sanme kind of level of detail.

| kind of went through which events we are

going to look at. Manual shutdown -- there is an
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event for manual shutdown there. LOCAs, we only
considered in Mbde 6. Once again, we are saying that
the Mode 5 LOCAs are probably envel oped by or bounded
by what we did in the at-power scenari os.

Now t hese ot her ones, | oss of power, |oss
of shutdown cooling, fires and floods -- we didn't
| ook at those in Mode 6 with the reactor cavity
fl ooded. The main reason is before -- if we are
fl ooded, we've got 72 hours or nore before we have to
regai n the shutdown cooling function

So with that Ilong period of tineg,
somet hi ng can be done, and fromthe data that we have
seen from plants, existing plants, three days
certainly would be an adequate ampunt of time to do
somet hi ng about recovering that function.

One of the things that we did differently
for the three nodels during the shutdown are in the
area of the nmmintenance activities. Wat did we
assunme different fromthe configuration of the plant
for the Mode 1 operation?

Mul ti pl e punps and trai ns of feedwater and
condensat e can be unavai |l abl e when we are i n shut down,
and that is factored in for all the nobdes of the
shut down eval uati ons.

A question canme up: Wat about flood and
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fire barriers? Could any of those be disabled during
shutdown? Typically, we see sonme of that in the
exi sting plants, and how do we want to address that?
So as part of our shut down external events
anal ysis, we |ooked at the effect of having those
barriers disabled. In Mde 6 we assuned that
i sol ation condensers have been taken out of service
for mai nt enance.
W allow one GDCS pool to be out of
service for maintenance of its valves during Mde 6.
PCCS is unavailable in Mde 6, mainly because the
contai nnment is open at that point, and it wouldn't do
us any good. SRVs and DPVs are assuned to be

under goi ng nmi ntenance in Mode 6. Therefore, they

will be -- Wll, the lines to those will probably be
bl ocked off after the event -- or after the flood-up
occurs.

Now we did |look at recovery actions in
Mode 6. Shutdown events tend to nmove slower than the
power events, mainly because we are starting from a
| oner decay heat |evel, got nore tinme to recover the
initiating event.

So what we | ooked at were i ndustry data on
| oss of shutdown cooling events, | oss of offsite power

events, |loss of service water events, and created a
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nonrecovery curve simlar to what's been published for
| oss of offsite power for these other systens, and
applied a five-hour recovery to our initiating events.

So we will just right nowjunp over to the
results. The manual shutdown is very low. Loss of
decay heat renoval is very |low, and we | ooked into
whet her addi ng that recovery factor is what is driving
this; because if the recovery factor is driving it,
then I"mnot sure we want to -- W will at |east want
to put that into our sensitivity analysis, but that is
not doing it.

It would only come up to sonething tines
10** if we renoved the recovery factor. So that is
not what is driving that there. | think it is just
the overall time to respond.

Loss of service water is also |low. Loss
of preferred power is getting into the -- or we are
starting to see sone things in the scenari o, and LOCAs
tend to be the highest. W wll talk about the LOCAs.
It is two specific LOCA scenarios that are the
dom nant factors here.

DR. KRESS:. |Is there sonething on how | ong
you will be in shutdown node?

MR. WACHOW AK:  Yes. These are all

wei ghted for the two-year refueling cycle with the
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refueling outage link that we have stated to the
custoners that they would have. So it is weighted to
that -- another reason why it is |ow

I n our contai nment we got all these pools
of water here. For now, assune that there is a head
up on top of that. But in the shutdown events, we
still can flood the reactor up fromthese ot her pool s.
Now t he breaks that are giving us nost of the risk in
shut down are t he breaks t hat woul d occur in instrunent
lines and the reactor water cleanup |lines down | ow on
the vessel, these lines that cone out underneath the
core.

| f those lines break, then all the water
we've got in here cones out and, if it gets down too
low, it shuts off shutdown cooling. W |ose decay
heat. |If the lower drywell is intact or these hatches
aren't open, we've got enough water in the GDCS pools
and every place else to keep this all flooded up so
that the decay heat renoval can keep on operating.
That is not a problem if we've got this cup here to
contain all the water.

Certainly, if we've got the refueling pool
open up on top, there is enough water there wthout
activating any of the GDCS pools, once again to keep

t he core covered and keep the shutdown cool i ng system
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oper ati ng.

The problemwi th that is one of the things
we do in the refueling is get under here to maintain
the control rod drive mechanisns that are in here.
Hi storically, what plants do is they will open up
t hese hatches. They will run cables through there and
ai rhoses through there and all sorts of things through
that, and if this door is open, it doesn't matter what
happens with the rest of these things.

The wat er conmes out, goes out through the
reactor building, floods up everything in the reactor
buil ding, and there is not enough left there for the
core, even to potentially affect the equi pnent that
could -- like FAPCS that we could be using to punp
wat er back in, that nagnitude of flood would affect
the FAPCS. So we really don't have any recovery from
that event other than getting out and closing the
doors.

DR. VWALLIS: Wth the water pouring
t hr ough?

MR. WACHOW AK: Wl |, yes, and dependi ng
on the size, it's anywhere from about an hour and a
half to about three hours before the water starts
pouring out. So anybody working in there is going to

recogni ze that this is happening. It is going to be
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a dramatic event for them and they are going to be
out, and people will know about it, and you coul d get
t he hatch back on

The problemis all of this stuff that is
runni ng through the doors that you have to di sconnect
before you can get the hatch back on

DR WALLIS: Well, they nay have to wal k
t hrough sone hot water and steamto get to the door.

MR. WACHOW AK:  This woul d be refueling.
So it would be warmwater. Like | said, it would be
a dramatic event for anyone who is in there.

| n our nunber that we have there, we have
taken credit for the operators and the crewthat's out
there being able to get that door closed in sone --

DR WALLIS: Does the water come down in
a way that it would cascade down past the hatch or is
it sonmewhere else? |If there is a break, is it going
to cone --

MR, WACHOWAK: Ch, is it going to cone
out here? 1Is it going to conme out there?

DR. WALLIS: Near the hatch. 1Is it going
to inpede the sort of action of shutting the hatch?

MR. WACHOW AK: W don't know that right
now, because those pipes have not necessarily been

routed. So we wouldn't know. But once again, that's
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a good question, and we have a new i nsi ght nowthat we
can wite down and say don't put the pipes over there
so that it woul d cascade.

So that is an issue that goes into that.
And here is one of our exanples of a PRA as a design
tool in process. W've noticed that we could live
with a 10° CDF -- an addition to CDF 10°° CDF, but you
know, the thing is that is one of these things where
it's a contai nment bypass al so, and do we want to live
with a 10° contai nment bypass? | don't think that
that' s sonepl ace where we are going to want to end up.

So we are looking at various options.
What do we do -- | think | tal ked about that. What do
we do to address this? And we've got several things,
brainstormng ideas that we are running past the
designer, and we are conming up with an optim zed way
of making the -- either making it so that that hatch
doesn't have to be open. If it's already closed, what
do you about the people inside? There's also sorts of
di fferent considerations there.

Vell, and there's ways to address that,
too. That's not just a given there, but there's
things to do with the hatch. There's things to do
wi th maybe providing service penetrations or nmaybe a

speci al hatch that goes on during outage that has the
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service penetrations. W don't really know yet. W
are in the process of deterni ning what we can do.

DR. WALLIS: Don't you have |ines going
through the hatch? You have conpressed air or
somet hi ng goi ng t hrough there?

MR. WACHOW AK: That's the problemthat we
have.

DR, WALLIS: Push it out of the way to
cl ose the hatch

MR. WACHOW AK: That's what we are trying
to do.

DR. WALLIS: Now did you say before there
is no recovery from this and that the water is
draining out, and it's gone into the reactor buil ding.
There is no way to recovery cooling, is there? |
nmean, you are going to eventually drain the core.

MR. WACHOW AK: Eventual ly, you are going
to drain the core.

DR. WALLIS: There is no recovery.

MR WACHOW AK: We don't like those kind
of events.

DR WALLIS: No, | don't like it either.

MR. WACHOW AK:  You can stop it.

MR. SIEBER:  You can stop the event, but

i ke closing the doors.

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

91
MR.  WACHOW AK: But that's where the

guestion cones in. At what point does the flooding in
the reactor building prevent you from keeping on
trying to close that door. How |long does it take to
close the door? |Is there some level of water in the
drywel | that you can't get the door back on anynore?
Al'l those things need to be --

DR WALLIS: O there is sone equi pnent
bl ocking it in some way.

MR. WACHOW AK: | think the equi pnent we
coul d probably deal with procedures, but once again it
is something that | don't know that we want to have
hangi ng over our nmaintenance and operators' heads
there. | think we would prefer a nore el egant
solution to this.

As | said, the design teamis |lookinginto
what can happen or what we can do in a reasonable
manner that provides not necessarily a pressure
boundary for containnent there anynore but a water
ti ght boundary that we can use so that we can fl ood up
and provide our thing. So this is a PRAinsight to
t he design in progress.

MR. MAYNARD: Well, you could al so at
| east clearly limt it to smaller breaks.

MR. WACHOW AK: It islimted to snaller
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br eaks.

MR. MAYNARD: You coul d al so have punps
down t here.

MR. WACHOW AK: Those are things that in
the consideration mx. One of the problens with the
punps down here is, when we are fl ooded all the way up
to the reactor well, we've got 40 neters of water head
on top of that hole, and you get quite a bit of water
out through a three-inch line with 40 neters of water
up on top of it. But we have in the consideration is
maybe we bring in sone big portable sunp punps that
deal with that.

MR. SIEBER: Well, you' ve got to be able
to punp it back up to the top

MR. WACHOW AK: Right. So there are a
whol e nyriad of things that we are |ooking at to
address this, and we are going to try to cone to the
best solution for both certifying the design, because
we want to do that, and for our custoners who have to
operate this plant.

DR WALLIS: Well, this is a LOCA. You
don't go into that hole when the pressure is high, do
you?

MR, WACHOW AK: It's not a high -- It's

not a LOCA that's caused by pressure in the system
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It is a LOCA that mainly is kind of influenced by
peopl e bei ng down there.

DR. WALLIS: They cause the break?

MR. WACHOW AK: Depends on where it is.
There are some valves in there that the break is far
enough away in the line that it can be isol ated there.

MR. MAYNARD: You coul d have sone type of
mai nt enance activity going onin there that breaks the
pi pe.

MR WACHOW AK: There's all sorts of
things there. Hopefully, when we start building this,
we won't be doing those kind of things.

MR. SIEBER: Well, the service penetration
is a good idea, but | don't think putting it in the
hatch is a good idea.

MR. MAYNARD: Does the containment -- the
equi pnent hatch up above, does it have a way to cl ose
ina fairly rapid manner? | take it, you have sone
type of equi pnent hatch up

MR. WACHOW AK: W have one up on top and
one down bel ow.

MR. MAYNARD: |f you needed to cl ose off
containnment |ike in Mode 5 when peopl e have it open,
bringing stuff in and out, if you had a LOCA it is at

a point. The idea is to be able to get that hatch
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closed. Do you put any special nechanisns in for
cl osing that hatch?

MR. WACHOW AK:  For the upper drywell?
"' mnot aware of any scenari os where we woul d have to
cl ose the upper drywell hatch

DR ARMJO Is this a unique problemwth
this design? | nean, has this issue been in front of
BWRs bef ore?

MR, WACHOW AK: It's possible that it has
been, but if we look at, let's say, a Mark | plant,
the hatch is down | ow, but the suppression pool is
down |ower. Wien you start doing this draining,
you've got alongtinme to fill up the suppression pool
before you get to a point where you would have to
cl ose the hatch. Also, the ECCS punps take a suction
of f that suppression pool and punp it back into the
react or.

So this is -- | think this is sonething
that is unique to noving the suppression pool up
higher with respect to the reactor. So it's a
challenge, and it is -- The main challenge is trying
to figure out what is the best option for the
custoner, because we know we can do it somehow. W
just haven't figured out how yet.

CHAI RMAN APCOSTOLAKI S: Let's nove on
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MR, WACHOW AK: Ckay. The next thing |

want to bring up is that, based on what we have seen
so far in our fire analysis, we are not going to be
able to say that fire barriers can be uncontrolled
during outages. During the outages, we are going to
have to do sonmething with the fire barriers.

W are either going to have to specify
that you don't break them or, if you do, you apply
appropriate conpensatory mneasures so that the fire
barriers renmain reliable. So that was a good thing
t hat was brought up to take a | ook at during outages,
and | think it is something that is going to bear out.

There is a possibility that, when we get
the detailed routing and | ayout and fire nodeling
done, we nmight be able to relax that, but | don't see
that happening anytine during this certification
phase. So we will be adding that into our operation
and mai nt enance requirenents.

Once again, on shutdown it is aniterative

process with the design still going forward. Sone of
the things that -- details that we are dealing with
coul d affect the dom nant sequence. Well, they will.

W want them to affect the dom nant sequence. W
don't think there is much | eft that is going to affect

the other sequences and bring them up, but we are
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continuing to | ook at that.

As | said before, fire and flood for
shutdown is still under devel opment. Flood, we pretty
wel | have nailed down to where we are going to cone
out for the DCD. Fire, we still have a little bit of
work yet to do to get that to the place where we are
confortable releasing it.

Now on ny last item -- Is there any
shut down questions yet? [1'Il just nove right along
into the | ast one.

W sawthis earlier yesterday. ESBWR ri sk
management program W support the goals that we need
for this DCD. | think we've got the right scope for
what we are trying to do here. W believe we have
enhanced the defense in depth of the plant, and
t hrough sone of the various exanples you can see we
are using it as a design tool to address things that
we are di scovering and things that are, in sone cases,
uni que.

W are going to continue to nodify this

thing all the way up to and past pl ant operation, and

this question of where does it fall into whose hands
for approval -- | can't answer that, but | do know
that we are -- Qur goal is to keep advancing this PRA

to be state of the art by the tinme we are operating as
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a plant.

A couple of observations that | have.
ESBWR, once again: Robust design; results in a | ow
CDF based on the things that we know about; but as we
have been talking for nost of this norning, we are
testing the limts of what we can do with the
t echni ques that we have here.

DR. WALLIS: By the way, while you were
tal king about what happens underneath the vessel
during shutdown, and if these squib valves -- or you
break t he del uge systemwhen t here are peopl e standi ng
around under there, they get a big surprise, too.

MR. WACHOW AK:  There's mai nt enance bl ock
val ves. Those woul d be cl osed.

DR. WALLIS: Those were going to be al
bl ocked off, so that that coul dn't happen?

MR. WACHOW AK:  That's right.

DR, WALLIS: Ckay, thank you.

MR WACHOW AK: W | ooked at that one.

The unknowns may be as inportant as the
knowns in sonme of these cases. I think we've tal ked
about that. So what we are addressing in this PRAis
the things that we know about and the things that we
can know about .

Some screening nmethods that -- and we've
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tal ked about this with the fire stuff. It doesn't
seemto be as effective here. Things that we could --
If we could show a 10® sequence using five and a
buil ding in an existing plant, we woul d say, okay, we
are done, that's as good as we can get.

Here, that's not quite what we can do, and
it looks Iike the thresholds to screen things end up
being so | ow that the unknowns are affecting what we
can get to with these thresholds. So that is a
difficult question.

The other thing that is comng up in the
use in the rest of the approval process for this DCD
of the PRA -- and here it is looking at risk
significant itens for the D-RAP and | ooki ng at how we
do things in the tech specs. Using a relative risk
ranki ng approach and the threshol ds that have been
used for existing plants can be a problem 1 think,
for us with the CDF the way we are and with sone of
the things that we are doing in this analysis.

The risk achievement worth value of 2,
whi ch has been used for mai ntenance rule things in the
past, gets just about everything in this plant;
because everything has sonme sort of a contribution to
keeping the risk | ow.

W've got the function. |It's passive
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function surrounding by the active function with the
support systems, and t hose things are duplicated over
and over throughout -- and all the event trees | ook
fairly nmuch the sane. The sane equi pnment is
provi di ng t hings there, and we tend to have everything
contributing here, at |east sonmewhat, to risk

An increase by a factor of 2 on 10% is
not the same thing as an increase by a factor of 2 on
a 10°. So that is one of the things there, and so in
novi ng toward passive plants, | amwonderi ng about the
relative risk ranking that has been used in the past
and how applicable it is for the future.

CHAI RMAN APOSTCLAKIS:  Well, if the
utility decides to make a risk informed change to the
plant after it is built, and they use Regul atory Gui de
1174 -- | nean, geez, even the 10°° would overwhel m
everyt hing el se.

DR. SHACK: They could build 100 new
units.

MR. SIEBER. You can't make any changes
once you get | ow enough.

CHAI RVAN APOSTOLAKI S:  The changes there
woul d be even down to the 107 or 8 range. So we have
to change the figure in the Regul atory Cui de.

MR. WACHOW AK: So that is one of these
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things that it's out there on the horizon or just past
t he hori zon that we ought to be thinking about when we
nove into approving those other phases of the DCD

CHAI RVAN APCSTOLAKI S:  So the mnain reason
why your CDF is so low is because it's a passive
pl ant .

MR. WACHOW AK: Because it's a passive
backed up by active backed up by nore active.

DR. WALLIS: Just by the passive by itself
-- You don't get that by the passive by itself.

CHAI RVAN APOSTOLAKI S:  You get 10°°.

DR. WALLIS: That's right.

CHAI RVMAN APOSTOLAKI'S:  You did it, right?
You did the focused PRA

MR. WACHOW AK:  Ri ght.

CHAI RVAN APCSTCOLAKI S:  Okay. Anything
el se? You done?

MR. WACHOW AK: | just want to make sure
| put this page back up again. The words are there.
W think that, when we conpare to other plants using
the sanme nethods and the sane techni ques, we've
provi ded the best |evel of safety that we' ve seen so
far.

DR. WALLIS: Not just for the old fell ows.

MR. WACHOW AK: So the next ones will cone
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in after us and say sonething else. Nowit's nmy turn.
DR. WALLIS: That's been very useful.
t hought it was a good overvi ew of the PRA, and we wil |
exanm ne the details, | guess, at sone future date.
Very usef ul
MR. WACHOW AK:  Thank you.
DR. WALLIS: Thank you.

CHAl RMAN APOSTOLAKIS: So who i s next?

Any?
MS. CUBBACE: Yes, and we are a few

m nutes ahead of schedule, and | wll review these

qui ckly.

CHAI RMAN APCSTOLAKI S:  Yes, but it's
better if you stood up.

M5. CUBBACGE: kay. |I'magetting the
conputer ready here. |1'd |ike to ask our review team
Bob Palla, Marie Pohida, and Nick Saltos, to cone and
join me up here in case you have any specific
guestions about these RAIs.

| know that you have received a copy of
the RAI letter itself which goes into all these
guestions in nore detail. So this is just intended to
provi de a quick overview of what questions the staff
asked in their prelimnary round of questi ons when the

application was first received.
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W have received responses to some of
t hese questions, but we are waiting for the fina
Revision 1 to address all of them

The first 10 questions were Bob Palla's
guestions. They relate to severe accident design
features and primarily Level 2 RPA The first
guestion was regardi ng the ROAAM net hodol ogy. He
requested the peer review results to support
assessnment of the severe accident analysis.

Ve al so request ed an equi pnent
survivability assessnent. W requested additiona
i nformation regardi ng the acci dent nanagenent program
for guidance and training on the design features, and
we requested a nore rigorous evaluation of severe
accident mtigation design alternatives. That canme up
alittle bit yesterday with the purpose of GE doing a
Level 3 PRA, and the results do feed into this
anal ysi s.

Ve request ed CE to i ncl ude t he
contribution from all accident classes in the
cont ai nnent perfornmance. W requested additional
i nformati on about the |ower drywell flooding. This
relates to the ashestos steam expl osion probability.
W requested i nformati on about the tim ng and when t he

| evel of water in the |l ower drywell -- when that woul d
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happen.

W requested additional detail on the
Bi MAC system | think that is going to be a major
topic in the review Additional details were
requested regarding corium splash shield and
protection of the |ower drywell sunps by the Bi MAC

Let's see. W requested expanded
assessment of PRA uncertainty and i nportance anal ysi s
addressing -- This relates to key contai nnent rel at ed
features, assunptions and operator actions, and
detailed i nformation regardi ng contai nnent isolation
provisions related to contai nnent failure nodes.

Those were the questions that we had on
Level 2. Then the additional questions are Level 1
guestions. The first set were prinmarily for at power,
and then sone additional questions at the end will be
regardi ng shutdown. That's Marie's area.

So the first question on Level 1 was a
systenmatic assessnment of the inpact of thernal
hydraul ic uncertainty in the PRA nodels and results,
and the nmain issue there is assessing the MAAP Code
for use agai nst the TRACG Code.

CHAI RVAN APOSTOLAKI S: | thought there was
-- the main i ssue was passi ve systens. That's what it
is.
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MR. SALTOS: N ck Saltos. -- with passive

systens because of the nature of the guided forces in
t he Maxus nodel conpared to the plant systens, and
errors and uncertainties in the thermal hydraulic
paranmeters can be conpared to the gui ded forces

t hensel ves.

CHAI RMAN APOSTOLAKI S: What ki nd of
paranmeters do you have in m nd?

MR. SALTOS: Decay heat --

CHAI RVAN APCSTOLAKI S:  But if you have
wat er fl owi ng down, you know, froma hei ght of severa
neters at |least, don't you have enough force there?
Do you really care about these?

MR. SALTCS: But it's not just that. It's
natural circulation. It's gravity. W want a
systenmatic appr oach, because ever yt hi ng Wi th
hydraul i cs depends -- with a val ve here, what happened
bef ore? What succeeded? \What failed?

CHAI RMVAN APOCSTOLAKI'S: Are you focusing on
the uncertainties in the various paranmeters or are you
al so raising the question of nmaybe sonme of the basic
assunptions are bounding the geonetry of the system
for exanple?

MR SALTOS: That, too. Yes, all those

can be. Ceonetry, nunerical methods could be. Those
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are -- MAAP, how good MAAP is.

DR. DENNING But you are also -- | nean,
| think that this question really al so addresses the
guestion of the probability of failure of the system
that is associated with phenonenol ogi cal uncertainty
as opposed to what's happening now for the passive
systens. Their failures are all being determ ned by
the failures of certain conponents.

MR SALTCS: Yes.

DR. DENNING | think this is really an
i mportant issue and one that | think the conmttee
ought to have a presentation on later. | think it's

a good questi on.

MR. SALTOS: Yes. CE is preparing a
topi cal report on that.

M5. CUBBAGE: All right. There has been
significant discussion, and we've already had one
neeting just on this one RA

CHAI RVAN APCSTOLAKI'S: | know this is an
i ssue for core designs that are based on gas cool ed.
Wen are we going -- | nmean, | would like to
suppl ement -- get involved in this. |Is Cctober too
soon? That ' s okay.

MR. WACHOW AK:  |'m not prepared to answer

t hat .
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CHAI RVAN APOSTOLAKI S:  Ckay. The rea

guestion here, | think, is whether these uncertainties
you nmentioned may, in fact, change the success
criteria. As you say here, the assuned success
criteria will change.

MR. SALTCS; W don't know that. It may
change, and the change could be inportant or it m ght
not change. W don't know that.

CHAI RMAN APOSTOLAKI S: | suspected as
much.

M5. CUBBAGE: kay. W requested nore
docunent ati on of the process for selecting the RTNSS
systens. The initial submttal included only the fuel
pool and auxiliary systemconnectiontorefill the PCC
and I C pools with the firewater system and they have
al so recently added the Bi MAC system So we want to
| ook nore closely at what other systens could or
shoul d be included in RTNSS control.

CHAI RMAN APOSTCOLAKIS:  Isn't the whole
i dea behind this -- how do you pronounce it, RTNSS? --
to do sonmething -- to take sone structural defense in
dept h nmeasures, because the uncertainty is so nuch.
| think that's the whol e idea.

M5. CUBBAGE: That's part of it, and al so

froma probability standpoi nt you | ook at systens t hat
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are risk significant, non-safety systens.

MR. SALTOS: N ck Saltos again. The idea
is that the non-safety systems are not regul ated.
They are no regul ations for that, and we want themto
neet the safety goals, the associated safety goals
pretty much for CDF without these systens. And if
t hey cannot neet those goals w thout these systens,
consi dering even uncertainties, thenthey will have to
take credits for those systens, and then we get
regul ation for those systens, sone ki nd of regul ati on.

CHAI RVAN APOSTOLAKI S:  Wait a m nute.
Wait a mnute. The focus PRA without the active
systenms shows 107°.

MR SALTOS: So 5 times 10° taking credit
for the fire punps which already cane in as a
candidate for regulation. So then there are
uncertainties on top of that that we haven't
consi dered yet, and this nunber could increase and go
up, and some ot her systens nmight cone in.

M5. CUBBAGE: And | think I really wanted
to nention that the shutdown aspects here are
i nportant as well.

MS. PCHIDA: | asked this RAI, because no
RTNSS eval uati on was done for shutdown, and the

shutdown -- The focus PRA was done for two reasons.
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One is to look at the risk inmpact of only grading
safety related systens. Second of all is in shutdown
t he decay heat renoval function is provided by a non-
safety related system It is not covered in tech
specs. Ckay?

So if you have multiple challenges or
nmul tiple challenges to the | oss of the RHRfunction in
this plant, that is going to change t he shutdown ri sk.

VWhat |'m saying is the |ikelihood of
| osing the RHR function, the decay function, could be
increased, but it is being provided by a non-safety
related systemthat is not covered in tech specs.

In the AP1000 plant, because the decay
heat renoval function also is not provided by a safety
rel ated system we had availability controls -- okay?
-- that were done to naxim ze the availability of the
RHR function during shutdown conditions and its
support systens. That type of assessnment was not done
yet.

CHAI RVAN APOSTOLAKI'S:  But is it possible
that you find yourself in a situation where you say,
no, the systemis too inportant, it should be a safety
rel ated systenf

M5. POH DA: Could be. This analysis

hasn't been conpleted yet. The output of the RTNSS
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process for AP1000 was that the decay heat renoval --
| nmean the RHR system at shutdown and its support
systens were not covered in tech specs, but they had

avai lability controls placed on these systens.

CHAI RVAN APCSTCOLAKIS: | nean, with a

RTNSS system is not

rel ated, but do sonething about it.

what it is.

M5. PCH DA:

to declare sonmething safety

That's really

Especially, it can influence

the likelihood or increased |ikelihood of initiating

events, which are challenges to the decay heat
function.

M5. CUBBAGE: Okay. W requested a |ot of
addi ti onal supporting infornmation to be submtted by
GE, including cut sets and --

CHAI RVAN APCSTOLAKI S: Excuse ne. Has
anybody ever used the PRA in, as you say here, the
RTNSS process?

M5. CUBBAGE: Yes.

MR SALTCS: This reviewis for the AP600
and AP1000.

M5. CUBBAGE: The process was established
during the --

CHAI RMAN APOSTOLAKI'S: | know t he process.

MS. CUBBAGE: And was used on the -- and
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it is a passive plant issue, and this is the only
ot her passive design that we have reviewed i n addition
to AP600.

CHAl RVAN APOSTOLAKI S: AP600 was not as
passive as this one. Right? Ws it?

M5. CUBBAGE: | guess you coul d consider
this plant to be nore passive, yes.

W are waiting for GE to identify the
design requirenents in the DCD that cane out of the
PRA so that we could set |ITAAC, if necessary or see
all actionitens to verify the assunptions in the PRA

We have request ed references for conponent
reliability data. W have requested eval uations of
i nportant human actions and associ ated hunman errors
probabilities.

You heard a | ot today about the fire
analysis. A lot of what Rick is doing nowis in
response to this RAI. W asked about the fire
anal ysi s.

CHAI RVMAN APCSTOLAKI S: Good.

M5. CUBBAGE: And again, fire and fl oods
at shutdown, which was an issue that Rick covered in
detail today. That came out of this RAl

W al so requested sone information about

the | arge rel ease frequency ri sk during shutdown. Do
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you want to el aborate on that one at all, Marie?

CHAI RVAN APOCSTOLAKI S:  Let ne under st and
somet hing here. You keep referring to the goals, the
subsidiary goals. The way | know themis that the CDF
should be less than 10 "%, and the LRF for existing
reactors should be | ess than 10°.

Now you guys sonetinmes say LRF shoul d be
l ess than 10°% |Is that a new thing?

MR SALTOCS: Yes. Well, this was
devel oped in a SECY paper back then when we were
devel oping the policy for the AP600, and it was set to
Si X.

CHAI RVAN APCSTOLAKI S:  Is that the new
t hi ng now?

MR, SALTOS: It was developed in late
Ei ghties, early N neties.

CHAl RMAN APOSTCLAKIS: | know t he
original was 10° Then somehow it becane 10 "°, and
now we are back to 10°

MR. SALTCS: Yes. Wll, not changed
since then. That was in the early N neties.

CHAI RVAN APOSTOLAKIS:  Well, it's 10 °°,
isn't it? 1t goes up and down.

M5. CUBBAGE: W will |ook up the SECY

paper. W can provide a reference on that.
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DR KRESS: The new reactors will now be
10°°.

DR. DENNI NG  Yes. An order of nmagnitude
on both CDF and LRF.

CHAI RMVAN APOSTOLAKI S: Yes, but these guys
are -- at 10" for core damage frequency.

DR KRESS: Yes, that ought to be 10°.

DR. DENNING What did you say they were
doi ng? You nean, because they tal ked about when they
didn't take credit for the passive safety systens t hey
got ?

CHAI RVAN APOCSTOLAKI S:  No, several tines
peopl e have referred to the goals, and it's 10*, and
10°° for LRF, and | don't understand.

DR KRESS: | don't either.

CHAI RMAN APOSTOLAKI'S:  Nick said it.

MR. SALTOS: This is nore conservati ve.

CHAI RMAN APOSTOLAKIS:  Yes. The 10 * is
not conservative.

MR SALTCS: 10% -- Well, this is without
the defense in depth, the active systens. That was
t he agreenent at that tine to neet these goal s w thout
taking credit of the defense in depth active systens.

CHAI RVAN APOSTOLAKIS:  So the goal is for

evolutionary -- a 10 % without the active systens,
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and 10°°.

MR SALTOS: Yes. Those were the criteria
for bringing in for regulation non-safety active
syst ens.

M5. CUBBAGE: You said evolutionary.
That's a termthat gets thrown around a lot. ABWR
woul d be evol utionary, and these are advanced.

CHAI RVAN APOSTOLAKI'S:  Yes, but they are
not Gen. 4. They are not the Gen. 4 stuff.

MS. CUBBAGE: Right.

CHAI RVAN APOSTOLAKIS:  It's just way into
the future.

M5. POH DA: Was there anynore questions
on RAI-02, the large rel ease frequency? The reason
why | asked that question was--

DR KRESS: That's not LE RAI. That's RITL
RAI. Right?

M5. CUBBAGE: Yes. The large rel ease
frequency at this plant is drawn in by events at
shutdown. So that's a little bit of a different risk
profile than what we' ve been accustoned to in a pl ant,
and we want to understand this risk profile. So |
want to understand about this containment closure, if
ot her events coul d influence that frequency, and what -

not . So --
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DR. KRESS: But it doesn't have to be

early?

DR. DENNING There is no such thing as
early.

M5. CUBBAGE: | think GE just want it al
as LRFrather thantryingto differentiate the tim ng.

MR WACHOW AK:  That's correct.
Everything tends to be longer. W weren't trying to
try to split hairs to say sonething is early versus
late. We said, if it's arelease, it's a rel ease.

W actually didn't do rmuch on the LARC

MS. CUBBACE: Just a rel ease.

These additional issues that are |isted
here were identified in neetings subsequent to
i ssuance of that RAlI letter, and they have addressed
those in the PRA Rev. W were asking questions about
the RCS strain valve path and free seals. Again, the
LRF contri bution with the contai nment open; the inpact
of whether the BiMAC is available or not on the --

CHAI RVAN APOSTOLAKI S: Way woul d t hat be
an issue?

MS. CUBBACE: Wich one?

CHAI RMAN APOCSTOLAKI S: The Bi MAC

MR PALLA: This is Bob Palla with staff.

What we were trying to look at is the relationship
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bet ween the Level 2 and the ability of this design to

neet the safety goals, if one didn't credit the Bi MAC

system

Now it's basically a systemthat at this
point is conceptual. There is a lot of technica
details that would still need to be worked through

and the way that CGE has proposed to do this would
basically transfer the responsibility for a |ot of
that to the COL applicant, like the testing program

So -- and anot her el enment of this was the
ROAAM process in -- The traditional reliance of that
process on peer reviewis quite heavy. |In fact, from
what we can tell fromwhat GE has subnitted regardi ng
the peer review process, it really was not very
robust .

So we have cal l ed i nto question the degree
to which we should be crediting this Bi MAC system
Qobvi ously, a nunber of you have expressed sone
reservations about a 99 percent reliability of a
systemthat is still conceptual. So we are kind of
consi dering how we are going to approach that in this
design certification, and we are goi ng to consi der the
anount -- you know, perhaps backing off, what if you
only assune this thing worked 50 percent of the tine.

How woul d that inpact the results?
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Now t he way that GE has nodeled it, it is
kind of a sinplified approach, and | think that
basically all of -- If you did that "what if" and
didn't credit for BiMAC, basically those releases
woul d go to preventive release. Now if you credited
an overlying water pool as having sone effectiveness,
then you could slice it and dice it, and a fracti on of
that would still be cool abl e even wi thout Bi MAC. But
the reason for asking this questionis just totry to
par se out how nuch of the -- how significant would the
results change if you didn't credit it at all.

W are going to consider |ooking at sone
other -- What if you considered |less credit for it?

CHAI RVAN APOSTOLAKI S: Wl |, you said, you
know, what if it is 50 percent.

MR PALLA: What if it is not there?

CHAI RVAN APCSTOLAKI S:  Why don't we put
just the distribution? Well, | understand that.

MR PALLA: Well, if it's not there, it
would be nothing different than ABWR was and we
certified a design without the system

CHAI RVMAN APOSTOLAKIS:  No, | know it is
not there, but instead of being sensitivities,
assuming different -- | nean, just for the

distribution. But the rest of it doesn't include any
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uncertainty analysis. Right?

MR. PALLA: | nean, to ne, you have to
know a | ot nore to do an uncertainty anal ysis than you
do to do a sensitivity.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR. PALLA: | wouldn't know how to put a
distribution on it. W could try, but I think a
sensitivity study is easier to understand and easi er
for them

CHAI RVAN APCSTOLAKI S:  What | nean is --

MR. PALLA: Maybe we coul d have Theo put
a distribution on it.

CHAI RVMAN APOSTOLAKI'S: No, but | think you
do that, wouldn't you have to consider the
uncertainties in the rest of the analysis, though?
Wiy single out -- You would take the whol e sequences
where that appears.

MR. PALLA: Well, we are not |ooking at --

CHAI RVAN APCSTOLAKI'S:  |' m not
criticizing.

MR. PALLA: | think a lot of the way that
this has been handled in the Level 2 analysis is
t hrough nmore of a boundi ng approach. ['mnot going to
say that 99 percent is bounding, but --

CHAl RMAN APOSTCOLAKI S:  You said there was
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no peer review of the ROAAM process. What do you
nmean? The actual application of the methodol ogy to
this problen? |Is that what you nean?

MR PALLA: Yes.

CHAI RVAN APOSTOLAKI S: Because ROAAM |
bel i eve, has been reviewed, has it not?

MR. PALLA: The ROAAM as a net hodol ogy has
been revi ewed.

MR THEOFANOUS: This is Theo Theof anous.

| do want to say that the ROAAM not only
has been reviewed, but it has been used very
extensively in the past to resolve the issues for the
CH Mark 1 liner attack, and in those reviews, as sone
of you may recall, they were very contested issues.

So when we finished the study, we had
sonmething | i ke 20 people internationally to reviewthe
process, review the results, wite reports, and the
reports are docunented in the same docunents in which
t hey had the study.

Now on this one here, as far as the stuff
that was put in yesterday, it |ooked to us that they
were so -- | don't want to use the word trivial, but
it was so sinple, and the treatnment was so
straightforward that we didn't think -- W didn't want

totry toreviewthis again, but we picked two peopl e
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t hat are i ndependent experts outside of CGE, outside of
us, and then G, to follow their procedures they
pi cked, | think, four people frominside GE, just to
foll ow their own procedures.

So we had sonething like six reviewers,
and those are docunented in the back of that docunent
that you are supposed to have gotten in Decenber and
didn't get it. But | understand it actually canme to
you i nadvertently.

In the back there the reports and our
responses are in there also, and as you will see from
t here, our judgnment there were no contested i ssues was
actually correct, because there is nothing that was
contested by any of those reviews, not even renotely.

So maybe what he neant, | think, is that
we didn't have the sane extent of peer review as in
t he past, |ike getting 20 people, and that is correct.
So in that respect, it is correct. However, we did
have two peopl e i ndependent and four peopl e i nsi de GE,
and those reviews indicate there is nothing really to
fuss about.

CHAI RVAN APCSTOLAKI S:  Well, anyway you
guys woul d respond to the RAI

M5. CUBBAGE: Gkay. It looks like we only

have a couple of issues left here. One would be
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vulnerability --

CHAI RVAN APOCSTOLAKI'S:  Ah, wait a mnute
now. Modeling of the digital 1&C systemin the PRA
Is that a fair question, guys? | nean, let's be
reasonabl e.

M5. CUBBAGE: Nick, you added that one.

CHAI RVAN APOCSTOLAKI S:  The state of the
art does not allow you to do this, and you are asking
an applicant to do this, and are they going to
establish a research programto do it? Wat exactly
are you asking themto do?

MR. SALTCS: Well, the nodeling is in a
hi gh bounded level. W did that for -- we did that
for APR Fal mouth. It is nodeled in the sane way. The
actuation failures that we were using -- they are
using this passive systens using digital 1& -- are
much -- is | ower conpared to the actuation failure --
systens. Therefore, we wanted to see why are those
smal | er.

So they got four trees down to the basic
events to where the know edge we have support the
data, and what ever the knowl edge does not support make
conservative assunptions based on know edge i n nodern
i ndustry that we can use to support the data, for

exanpl e, on the software.
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CHAI RVAN APOSTOLAKI S: Wl |, | nean maybe
what you investigate failures of the digital 1&C in
t he PRA.

MR. SALTCS: It was a lot of sensitivity
and boundi ng.

CHAI RVAN APOSTOLAKI' S:  You probably know
that lots of research is ongoing right now, one
el enent of whichis -- | mean, you guys know how to do
it.

MR SALTOS: Well, we don't do it at that
poi nt of the day. W need to certify this design, and
we certified the AP600 APR a |l ong tine ago before the
research program is going to be finalized. So we
needed to do sonet hi ng about that.

CHAI RVAN APOSTOLAKI'S:  Yes. You are not
asking them to nodel. You are asking themto see
whet her the -- what is the input.

MR. SALTOS: Exactly, and we tried to
identify those high level assunptions that would
become requirenents.

CHAI RVAN APCSTCOLAKIS:  You really like
that word, don't you? Every time you stand up, you
use it 10 times, requirenents. You are with NRR
aren't you?

MR SALTCS: Yes.
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M5. CUBBAGE: All right. WlIl, that is

all 1 had. Unless you have any other questions, we
are going to turn it over to --

CHAI RVAN APOSTOLAKI'S:  No, there are no
ot her questi ons.

MS. CUBBAGE: (kay.

CHAIl RMAN  APOSTOLAKI'S:  |'m sorry.
Menber s? "' msorry.

M5. CUBBAGE: Again, this is our
prelimnary set of questions. W wll have additiona
guestions once the staff has an opportunity to review
Revision 1 in detail.

CHAI RVAN APCSTOLAKIS: | would like to
also be brief on this. Al these issues are very
interesting. So, you know, since we decided to have
36 nore neetings, we want to get to every single one
of them Ckay.

M5. CUBBAGE: Al right. Ofice of
Research, and actually the contractor, ERI, wll be
maki ng t he next presentation.

MR. KHATI B- RAHBAR: For those of you who
don't know nme, ny name is Mohsen Khati b-Rahbar. [|'m
t he princi pal for Energy Research, which is a conpany.
We are supporting NRCin the severe accident area for

ESBWRs.
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This presentation is very simlar to what
we gave actually a few weeks ago. So there is very
little new information on it other than keeping --
Ww, | ook at this. Ckay.

| will give you an overvi ew of what we are
doing for the NRC, specifically what is the objective
of this work. Today, primarily we are focusing on the
wor k whi ch has been going on for the past few nonths
in the MELCOR devel oprment activity. So we have not
really started very nmuch in the other issues of the
accidents, and the current work that we wll be
speaking of is the MELCOR work and the confirmatory
calculations to verify the applicant's cal cul ati ons.

| will share with you sonme prelimnary
results and t hen di scuss sone pl anned anal ysi s and t he
review of activities.

The objective of this work is to support
the design certification, review of the severe
accident risk by the NRC. W are intending to do an
i ndependent assessnent of severe accident response.
Because it is a new reactor, NRCis trying to learn
somet hi ng about the new specific features that nakes
it unique.

W wll also intend to | ook at sone

acci dent source ternms as a way to verify the GE based
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-- MAAP based anal ysis General Electric has proposed
for the Level 2 analysis.

The resol ution of severe accident issues
t hat was presented yesterday, of course, is primrily
CGeneral Electric's responsibility, and one of the
things that NRC would want to do here is to try to
develop the uncertainties and initial bounding
conditions. Fromwhat we have | earned in the past,
this is the essence of really resolving the severe
acci dent issues.

It is not so much as whether we can
cal cul ate event clearing or not. It is an inportant
issue. What are the uncertainties in specific
conditions? How big is the hole size? How nuch
debris you get out? Wat is the condition in
contai nnment, etcetera, etcetera?

So the idea here is to try to resolve or
try to subjectively devel op the sol utions and perhaps
even subject it to peer review, as it was done for
AP600 and AP1000. Then finally, to look at sone of
the severe accident issues -- as an exanple, steam
explosions -- and to see if NRC considers that to be
somet hi ng significant DCH, etcetera.

Let me also give a little bit of the

MELCOR activity. The MELCOR nodel was devel oped based
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on the information which was submtted by General
Electric back in late 2005, and the Sandia National
Laboratories, which is the devel oper of the code,
issued the latest version of MELCOR and we got
mar ching orders from the NRC to use that for the
anal ysi s.

So we developed the initial MELCOR deck
for 1.86. This was subjected to i ndependent peer
review by Purdue and Sandia and one of their
subcontractors. The review coments was provided to
us. We addressed the comments. W docunented how we

addressed the conments, and recogni zi ng that we have

problems with MELCOR 1.86, -- these are primarily
nurmerical problens, performance problems -- the
decision was nmade that we will stop that and shift

back to 1.85 until these problens are resolved. Then
we could cone back to that.

So what we will discuss today is sone
prelimnary results based on the ol der version of the
code, and we have just received sonme revisions to
1.86, and we are trying to update this input.

You may want to know what's the nmjor
difference between 1.85 and 1.86 as far as the ESBWR
is concerned. One of the things they have done in

1.86 is they have devel oped a nolten pool nodel for
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within the reactor core, and there is al so nolten pool
nodel for the lower half of the reactor pressure
vessel .

How significant are these in terns of
overall picture for the ESBWR | cannot tell, but
those are the recent nodeling issues. O herw se,
thermal hydraulics in the codes are basically the
sane.

O her features of this nodel they have
devel oped: It has the built into contai nment spray
system the venting system all the nine yards. O
course, the Bi MAC system has not been explicitly
nodel ed, because | am not so sure that it could be
nodeled wthin MELCOR, just thinking of the
sensitivity.

Also in order denponstrate that we are
basically taking the correct design conditions from
t he reactor, we have done three accident steady state
calculations with the code and conpared that with the
DCD resul ts.

For sone reason this does not show up.
The tabl e doesn't show up. Anyway, in your handouts
you have sonme cal culation result that shows MELCOR
agai nst the DCD results. What you will see there is

the biggest difference conmes in fromthe pressure
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drops across the core plate, and we requested sone
addi ti onal information from GCeneral El ectric.
Hopeful ly, we can resolve that, but that is really not
a maj or concern for severe acci dents, because pressure
drops are really not a concern, just as far as that is
concer ned.

The scenario that we have just picked up
to analyze as a prelimnary case is a dom nant

scenario risk contributor in ESBWR. W& have zero, and

in the short term-- It's a lot of feedwater. Short
term and long termfuel and injection -- is not
avai |l abl e. The ADS is activated on level. The heat

removal by isol ation condenser is not corrected, and
the PCC and | C pool makeup is available, and is in
our analysis. W assuned different nakeup of these,
and al so GDCS del uge systemis avail able and credited
in the anal ysis.

W considered two cases, you know, one
case where MCCI was suppressed, basically affecting,
| think, a perfect Bi MAC system and the second case,
whi ch is an obvious case that MCCl is credited. This
behaved very much |ike other smal | vol unme
cont ai nment s.

Agai n, for sonme reason the picture doesn't

show up in here, but what does show up --
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CHAI RVAN APOCSTOLAKI S: It doesn't.

MR.  KHATI B- RAHBAR: Maybe the font is
different than the --

CHAI RVAN APCSTOLAKI S: Ch, okay.

MR. KHATI B- RAHBAR: Maybe | can go
t hr ough.

CHAI RVMAN APOSTOLAKI S: No, that's okay.
That's all right. You can see it here now

MR. KHATI B- RAHBAR: Can you all see this?
Really, the differences in results primarily com ng
fromsonme of the uncertainty in the assunptions that
-- As docunented in the DCD, we don't really have
enough information, and nodular electric and other
cal culations were run, and nost showed actual
differences in the code.

These are not really significant, but
basically, the position of the team the conparisons
are remarkably good, given the fact that they were
done with two different codes and so forth. For
exanpl e, fission product releases -- this is intact
contai nnent -- are as close as one can expect to get.
They are fairly reasonabl e.

DR. DENNING Wiy woul d t he del uge system
be -- Wiy do you have the delay in the activation of

t he del uge systenf?
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MR. KHATI B- RAHBAR: Yes. There are couple

of other things. One is in the MAAP cal cul ations, it
had stayed intact for a long tine after rel ocation of
core debris to the lower half. W don't know the
reasons for that. So that substantially changes the
time of reactor pressure vessel failure.

MR. DENNING Right.

MR. KHATI B- RAHBAR: The other thing is
t hat the del uge systemhas a tenperature sensor on the
contai nment floor. Wen the tenperature is --
specific tenperature is reached, then the systemis
activated. That is currently nodeled in the MELCOR
t hat we have nodel ed here. W are not so sure whet her
that is included in the MAAP or not or whether that
is, you know, manually injected or not.

DR. DENNING Presumably, at the tine of
| oner head penetration, you have nolten debris. Wy
didn't it imediately activate when --

MR KHATI B- RAHBAR:  Because the
t hernocouple is supposed to be buried under the
concrete. It's not on the surface of the concrete.
I's that correct?

MR. YUAN:. Zhe, you coul d perhaps comrent
on that. W assunmed it to be the way the thernocouple

| ocation, at Ileast you have assuned for your

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

130

cal cul ati ons.
DR DENNING Assune it's four hours.
CHAI RVAN APOCSTOLAKI S:  Speak to the
m crophone, please. Say who you are.
MR. KHATI B-RAHBAR: Wy did it take so
long for the tenperature to be reached for the del uge

to becone activated?

MR. YUAN: |''m Zhe Yuan from ERl . | think

we checked that results, because at the rate of nass
and the tine of nass to come down through the cavity
is not sufficient enough to bring up the tenperature
of the floor.

MR. KHATI B-RAHBAR: Initially, you get a
smal | quantity of debris comng out, but the debris
has to accunulate to reach enough nmass so it can
affect the tenperature. That is at |east what the
code cal cul ates.

DR. DENNI NG Thank you

MR.  KHATI B- RAHBAR:  Thi s just shows a
conpari son between --basically the containnment
pressurization between MELCOR and MAAP, and the
results are generally okay.

If you were to assune that the Bi MAX
systemis not there, this is a no-brainer. You wll

clear this contai nnent in 24 hours.
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What we plan to do is NRC has asked us to
| ook at the risk --

CHAI RVAN APCSTCLAKI'S:  |I'm sorry, Mhsen
Go back.

MR KHATI B- RAHBAR: Wi ch one?

CHAI RVAN APOSTCLAKI'S:  The next. Is that
what Bob Palla wanted to see? Assumng that there is
no Bi MAC there, what happens? So you guys conme down.
|"mtrying to understand what's going on, by the way.

MR PALLA: Yes. This is Bob Palla
W' ve known that this would happen. | think there is
a sensitivity study in the ESBWR PRA that woul d show
us a simlar result.

| was asking for the inpact on the PRA
results. This is just one sequence. | wanted to | ook
at the sensitivity of the overall results.

CHAI RVAN APOSTOLAKI'S:  Very good. Thank
you.

DR DENNI NG Mohsen, with MCCl what kind
of cesiumiodide release did you get in that case?

MR  KHATI B-RAHBAR: This is intact
containment. This is an intact containment case. So
the releases, again, are driven by the designed
| eakage rates. But of course, what gets released to

t he containnent is -- you know, for BWR what controls
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the release is -- Since you get the dom nant anount of
cesium iodide conming in during the in-vessel phase,
that's nostly going to the pool. So it's going to be
contained by the pool. So very little anmount of
cesiumiodide cones out. It's not any different than
what you see in other plants.

In addition, you have a |ot of water on
top of the core debris heat on the contai nnment fl oor.
So the rest of it is stopped by that anyway.

MR DENNI NG  Ckay.

MR.  KHATI B- RAHBAR: The rationale for
sel ection of the scenarios that will be analyzedis to
provi de boundi ng conditions for the NRC s analysis --
for exanple, the FCl analysis; to enable limted
conpari sons to the MELCOR cal cul ati ons; and al so MAAP
calculations also to assess the sensitivity design
operational aspects, |ike sprays -- NRCis interested
in this issue; and also to support any other
obj ectives that NRC may have.

So this is |ike a noving thing, and we do
cal cul ati ons NRC asks us to do.

Internms of the rationale for sel ection of
the scenarios, we have |ooked at the -- There's
dom nant scenari os, frequency dom nant scenarios, and

i n sone cases consequence dom nant scenarios. So the
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idea is to cover the whol e spectrum

CHAI RVAN APCSTOLAKIS: We're getting
insights, right?

MR.  KHATI B- RAHBAR: The word that you
hat e.

The MELCOR deck has been conpl eted. There
is also -- Some typical calcul ati ons have been done,
are available. W have identified the scenarios to be
anal yzed based on the draft Zero and, of course, they
may change; and based on MELCOR cal cul ations, for the
nost part, have been conpleted, but we are awaiting
addi ti onal responses fromGeneral Electric on specific
i ssues before these are finalized.

In terns of the ex-vessel analysis, we
have just started looking at this issue. Initial
conditions are ai ned at confirm ng the GE cal cul ati ons
under identical conditions. |In fact, we are going to
be using a code which was devel oped many years ago.

W will formulate initial conditions for
ex-vessel analysis, lower head failure |ocation,
typi cal things that one does in ex-vessel analysis,
and we will perform an analysis on a w de range of
conditions and paraneters simlar to those which were
done for AP600 when we did the reviews for AP600.

That basi cal |y concl udes ny presentati on.
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| f there any questions, | will be happy to respond to
t hem

CHAI RMAN APOSTOLAKIS:  Wth |ightning
speed, Mohsen.

MR. KHATI B- RAHBAR: Because | know you
guys want to get to the airport. So | don't want to
hol d you here.

CHAI RVAN APOSTOLAKI'S:  Ch, you've been in
this situation yourself. Any questions fromthe

menbers? Okay. Thank you very nuch. Yes? o

ahead.

MR. WACHOW AK: | have one point on that.
| usually talk |oud enough, but | don't have to do
t hat .

CHAI RVAN APCSTCOLAKI S:  You al ways tal k
| oud enough.

MR. WACHOW AK: Ckay. The one question
about did that curve answer Bob Palla's question. The
answer is no.

CHAI RMAN APOSTOLAKI'S:  Yes. He said it.

MR. WACHOW AK: Ckay. That curve and the
ot her ones are just |like what we had. It ignores that
guestion. So | just want to be clear on that. That
was not to represent what would happen. It's a

sensitivity.
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CHAI RMAN APOSTOLAKI S: We under st and t hat,

Ri ck. Thank you.

Any comments fromthe nmenbers? Ckay. So
then we will arrange, and Eric here will take care of
it.

MS. CUBBACE: He knows where to find ne.

CHAI RVAN APOSTOLAKI S: W have a neeti ng.
Usual ly the first week of October, we have the full
Commttee neeting. So it would have to be after.
Yes, sir?

DR. DENNING | did have a question, and
that is: You are assunming no letter until after that

next neeting?

CHAI RVAN APOSTOLAKI'S: | hadn't thought
about it. It's up to the commttee, of course. W
can wite an interim letter, if we have anything

i nportant to say.

DR. DENNING Everything | am seeing so
far is quite constructive. So |I'mnot sure it changes
the course of the direction. So | wouldn't see any
reason to wite it.

CHAI RVAN APOSTOLAKI'S: Yes. Right now I
amnot inclinedtowite aninterimletter, but if the
nmenbers feel otherw se, we can al ways change our

m nds.
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DR. BONACA: | woul dn't. | don't see

anyt hi ng.

CHAI RVAN APOSTOLAKI S:  There i s nothing.

M5. CUBBAGE: Too prelimnary. W were
not expecting a letter at this time but, of course, if
you do have any significant issues, the earlier we
hear about them the better.

CHAI RVAN APOSTOLAKI'S:  So we will probably
wite a letter after we receive the SER as usual

MS. CUBBAGE: Right.

CHAI RVAN APOSTOLAKI S:  Typically, there is
a separate letter on the PRA. As | recall, for AP600
we did wite a separate letter, did we not? |'m not
really sure.

So, no, it is not an issue of letter.
It's really an issue of participatory peer review
Ri ght ? Educating the conmittee, raising concerns,
getting the feedback fromthe applicant -- that's the
normal way of doi ng business.

M5. CUBBAGE: Right. If we waited until
the end of the process to get you involved, it's too
| ate.

CHAI RMAN APOSTCLAKI S:  The ACRS has
changed its nodus operandi for along time now This

is participatory review.
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Ckay, there is nothing else then? | would
like to thank the speakers. This was a very
informative neeting, and | learned alot. | gained a
| ot of insights.

Thank you very much

(Wher eupon, the foregoing matter went off

the record at 11:30 a.m)
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