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PROCEEDI NGS
(8:31 a.m)

CHAI RVAN APOSTOLAKI S:  The neeting will
now conme to order. This is the second day of the
nmeeti ng of the Advisory Conm ttee on React or Safeguard
subcomm ttee, Probabilistic Risk Assessnment. [|'m
CGeorge Apostol akis, Chairman of the subconmttee.

Menbers in attendance are Said Abdel -
Khal i k, Mario Bonaca, M chael Corradini, Tom Kress,
Qto Mynard, Bill Shack, Jack Sieber, and G aham
Wallis. FEric Thornsburry is the Designated Federal
Oficial for this neeting.

The rules for participation in today’s
nmeeti ng have been announced as part of the notice of
this neeting previously published in the Federal
Regi ster on Decenber 4th, 2006.

A transcript of the neeting is being kept
and will be nade available as stated in the Federa
Reqgi 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.

Today we plan to finish the presentations
from CGeneral Electric then hear fromthe staff
regardi ng any particular areas of interest that they

have identified in their requests for additional
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i nformation.

W will nowcontinue with the neeting and
| call upon M. Rick Wachow ak -- say it?

MR, WACHOW AK:  Wachow ak.

CHAI RVAN APOSTOLAKI S: Get a Geek for
heaven’ s sake.

(Laughter.)

CHAI RMVAN APOSTOLAKI S:  From GE to begin
today’ s presentations.

MR, WACHOW AK:  Al'l right.

So we are going to continue with the
presentation that we had yesterday. |’ve talked with
Tom Kevern of the NRC staff. And we coordi nated our
time. So |I’'ve got about an hour and a half of time to
cover the material. Sonme of it we tal ked about in
ot her conversations already yesterday so when we get
to things that we have al ready tal ked about, 11| nove
it al ong.

So the first part of this norning s
presentation will be about sone nodeling i ssues in our
PRA that either the staff have questioned or we' ve
heard i n previ ous neetings wth the ACRS subcomm ttee.
Three of them that | want to talk about here are
common cause failure nethods, treatnment of data for

conponents with long test intervals, and then di scuss
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our strategy for addr essi ng t her no- hydraul i c
uncertainties.

In the PRA, Revisions 0 and 1, we used the
al pha factor nethod for doing common cause. W had
sone difficulty with that on our end al so. Nunber
one, that when we had to do the uncertainty anal ysis,
the nunerical wuncertainty, at |east, we had sone
difficulties getting the conputer code to do it
properly when we had that nethod.

Al so, sone of our sensitivity analyses
that we did we had to go i nto sonme manual mani pul ation
of the nodel to nake that work. And it proved to be
difficult.

What we are doing in Revision 2 is using
the multiple Geek letter nmethod as is supported in
t he CAFTA software package and so we can directly do
our other analyses without a |ot of manual
mani pul ati on of the ternms in the nodel.

W’ ve al so decided that for the purposes
of the design certification nodel, we are going to
limt the order in the M to just beta, gamm, and
delta where we have through delta. And every other
letter would be considered to be one after that. So

it islike atw, three, all-type nodel

CHAI RVAN APOSTCOLAKI S: Even with delta and
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gamm, you don’t gain nmuch as | recall. | nean the
nunbers are very close to one.

MR, WACHOW AK:  Yes.

CHAlI RVAN APCSTOLAKI'S:  Are you using the
generic nunbers or distributions?

MR. WACHOW AK:  The URD has sone factors
for specific types of conponents. And then there is
a generic unknown conponent. W’'re going to start
with that set of data. And for other things, what we
found is that a lot of things fall into the unknown
category fromthe URD

CHAI RVAN APOCSTCLAKI S: Unknown neans what
in this case?

MR. WACHOW AK: It neans they didn't
collect data for those. It was a conponent that they
didn’t have factors for at the tine that that docunent
was witten. And it is a fairly old docunent.

CHAI RVAN APOSTOLAKI'S: Wel |, there are NRC
docunents that are nuch nore recent as you know.

MR. WACHOW AK:  And that’s correct. W
are going to see if we can pick up information from
t he newer sources |like the | NEL dat abase and see what
is applicable for these.

CHAI RVAN APOSTOLAKI'S: |’ m wonderi ng how

your designers react to the values that are given
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|’m working with sonme designers up at MT and they
were very frustrated when | tell them you know, the
beta factor is about .1. And then the guy says well,
tell nme what to do to reduce it. And | say |I don't
know. | nmean it is a generic nunber.

And t hey woul d go down to . 05 or sonet hi ng
but the problemthere is that there is no clear one-
t o-one correspondence between what you do to the
desi gn and the nunbers you are supposed to use. They
are essentially fudge factors.

So to argue that | i ncreased the
separation therefore beta goes down by a factor of
six, for exanple, is very, very hard. So |I'm
wonderi ng whet her you have simlar problens.

MR WACHOW AK:  Yes.

CHAI RVAN APOSTOLAKI S: Ckay.

MR, WACHOW AK: The designers tend to, as
is probably in your experience, they tend to think
that the common cause failures are all elimnated by
a robust design.

CHAI RVAN APOSTCOLAKI' S: Yes.

MR. WACHOW AK: And they can be but they
don't --

CHAI RVAN APOSTOLAKI S:  And they are

willing to listen --
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MR WACHOW AK:  Ri ght.

CHAl RMVAN APOSTOLAKI S:  -- but they want
al so sone advice. | nean tell nme what to do and I’ |
do it and reduce the nunber.

MEMBER WALLIS: You see a design error
whi ch woul d make your nunber nmuch bigger than . 1.

MEMBER CORRADI NI :  You coul d.

MEMBER WALLI'S: You don’t know. So it is
a very uncertain process isn't it?

CHAI RVAN APOSTOLAKI S:  In the externa
event area, that is particularly true because these
design errors will reveal thensel ves when you have t he
event. But still, | nean, that is an issue that is
difficult to handle.

MR. WACHOW AK: Especially at this stage
it is difficult to handle.

CHAI RVAN APOCSTOLAKI' S:  Exactly unl ess you
clearly have, you know, separation and physical
barriers all that, it is so hard to argue.

MR, WACHOW AK:  And sone of the other
things that we are taking into consideration is the
operating environnent. |If you have the sane conponent
that is operated in a conpletely different way than
another one, then that would tend to reduce the

values. So we are | ooking at that also.

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

10
CHAl RMAN APCSTOLAKI S:  Especially, you

know, in your case where in many instances you dea
Wi th seven out of eight or a very large nunber. A |ow
nunber for the total commobn cause failure frequency
woul d be justified but it would be hard to justify.

MR. WACHOW AK:  Yes. And in the case of
the squibs, as we saw, each of the eight valves has
four on there so seven out -- well, it would be | arge
nunber out of 32 that woul d have to fail to get there.

CHAI RVAN APOSTOLAKIS: It seens to ne the
al pha factor nethod should be called the single Geek
letter method. And then you go to the multiple G eek
letters.

(Laughter.)

CHAI RVAN APOSTOLAKI' S:  The nean tine to
| aughter is about five seconds.

(Laughter.)

MEMBER WALLIS: Do you want any nore jokes
about this one?

CHAI RMAN APOSTCOLAKI' S: No.

MEMBER WALLI S: Ckay.

MR. WACHOW AK:  The rel ease of CAFTA t hat
we are using includes a comon cause tool. W select
the nethod that we want to use. W put the factors

in. And then the code does the tedious work of doing
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all the right expansions and putting themin the right
way in the nodel. That way if we want to change
success criteria or sonething el se, we have |ess
chance of human error on the PRA side and getting
things right. It enforces the standards, if you will.

|’ ve got a couple of exanple things here
that we will go through quickly but basically what you
do is you define your commbn cause group, you define
the paraneters in the nodel, you tell the code to
create the logic. You can also tell the code to
renove the | ogi c so when you are changi ng things, you
can bring it in or take it out.

Don’t necessarily need to tal k about al
of the specifics but this is part of define. You go
into the database and define it. You input the
par aneters.

CHAI RVAN APOSTOLAKI'S:  So you are limting
yourself also to simlar conponents in the sane
system Do you consider common cause failure of al
squi b val ves? That would be --

MR. WACHOW AK: That was one of the terns
that we considered. Because the different squib
valves for the different systens we tal ked about
yesterday, the GDCS, ADS, and the equalizing |lines,

and deluge lines, they are really different types of
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valves we are probably going to get from different
pl aces so we will have to look at that. But | don't
think that we would have a common cause of all the
squib valves if they were different types of val ves.

But if we had the same valve in two
systens that really are in the sane application, they
are in the sane environnent, they get the sane
mai nt enance, then we would have to consider that for
part of the comon cause group

CHAI RVAN APOSTOLAKI'S:  But in the current
PRA, how do you do it?

MR. WACHOW AK: | think we made the case
that the design of the different types of valves are
sufficiently different that we wouldn’'t need to keep
themin the same group

MEMBER WALLIS: In the case of the DPV, we
told you about this yesterday, the |oad drivers for
the DPV I think when you analyze that, you have a
common cause of .1 for all of themfailing together as
| understand it because this is one of your |arge
rel ease events. | was a little puzzled by that.

CHAI RMAN APOSTOLAKIS:  So it goes across
systens you nean?

MEMBER WALLIS: All systens, everything

fail ed.
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MR. WACHOW AK:  Right. Now the | oad

drivers are --

MEMBER WALLIS: Are a probability of .1.

CHAI RVAN APOSTOLAKI S: That's pretty high.

MR. WACHOW AK:  The load drivers aren’t
actually in the individual systens. They would be
contained in the | & system

MEMBER WALLIS: Ri ght.

MR. WACHOW AK:  And so they are all in
cabinets in the reactor building in the sane
environment, inthe sane type of operating conditions.
So that as the first cut, we considered those all part
of the sanme thing.

MEMBER WALLIS: And so it was either one
or all? It is either one with a probability of ten to
the mnus six or all with a probability of ten to the
m nus seven.

MR. WACHOW AK:  That’s right.

MEMBER WALLIS: That’'s -- it just seened
tobealittle shaky that you have to nake sone guess.

CHAI RVAN APOSTOLAKI S:  Are you di sputing
the .17

MEMBER WALLIS: For this particular set,
you deci ded to be conservative apparently. But still

the .1 conmes from the air. Rel ease .1, that is
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wonder f ul .

MR. WACHOW AK: It cones from --

CHAI RVAN APOSTOLAKI'S:  No, the .1 doesn’'t
come fromthe air.

MEMBER WALLIS:  Well --

CHAI RVAN APOSTOLAKI S:  There is strong
evi dence that about ten percent --

MEMBER WALLIS: |s about right for
everyt hi ng?

CHAI RVAN APOSTOLAKI S:  -- of individual
failures is a conmon cause. If you |ook at a thousand
conponent failures, then about ten percent of those
involved a failure of an additional conponent.

MEMBER WALLIS: Ckay. And this --

CHAI RVAN APOSTOLAKI'S:  So there is sone --

MEMBER WALLIS: So he is being very
conservative --

CHAI RVAN APOSTOLAKI S:  They are very
conservati ve.

MEMBER WALLI S: -- when he | eaps from one
failing to all failing.

CHAI RVAN APOSTOLAKI'S:  That is right.

MEMBER WALLIS:  Ckay.

MR. WACHOW AK:  And in Revision 2 for the

| oad drivers, we probably will not do that. W wll
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probably do one, two, three, and then all.

MEMBER WALLIS: I n which case you have a
much | ower probability of this.

CHAI RMAN APCSTOLAKIS: It is not mnuch
| ower. That was ny point --

MR. WVACHOW AK: It is not nuch | ower.

CHAI RVAN APOSTOLAKI'S:  -- earlier. | mean
gamma is usually .7 or sonething. So --

MEMBER WALLIS: It is .1 here.

MR, WACHOW AK:  This is an exanple of the
dat abase or of the nethod. It is not actual data.

MEMBER WALLIS: | see. Well, | thought
this was just your baseline assunption that everything
is .1.

MR.  WACHOW AK:  No. The baseline
assunption will be the generic al pha, beta, or beta,
gamma, delta in the URD. That would be the base
assunption. And | think --

CHAI RVAN APOSTOLAKI S: But why the URD
Rick? | nean these are nore recent than NRC reports?
Very detailed? Using data --

VI CE CHAI RMAN SHACK: | think it is nice
to have everybody use the URD data then it highlights
the differences between the desi gns and, you know, you

don’t argue over whether the difference between the
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two is due to the assunptions they make.

So | would |like to see one base case where
everybody uses the sane data even if it m ght not be
the best data. Then, you know, if you want to go to
a nore realistic case, that is a different question.
But | think it is kind of good to highlight the
di fferences that are inherent in the design by using
a common dat a.

CHAl RMAN APCSTOLAKIS:  wWiay? Do the
regul ations say | have to worry about how this design
conpares to anot her?

MR. WACHOW AK:  Well, fromthe utilities
poi nt of view when | was a custoner --

CHAI RVAN APOSTOLAKI' S: But we are not.

MR WACHOW AK: Wl --

CHAI RMAN APOSTOLAKI S: It seens to ne we
have to use the --

MEMBER KRESS: Even as a way we can
conpare one design to another, it puts them in
perspective at least, you know, whether it is a

requi renent or not.

CHAI RMAN APOSTOLAKI S:  This docunent is so

old. When was it published?
MEMBER KRESS: 1992 or sonet hi ng.

CHAI RMAN APOSTOLAKI S: Even before that.
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VEMBER KRESS: It was before that.

CHAl RMVAN APOSTOLAKI S:  Before, yes. |
mean there has been a | ot of progress and so on.

MEMBER KRESS:. Maybe there ought to be an
updat ed set of standards but | |like Bill’s concept.
It would be nice for everybody to use the sane ones.

VI CE CHAI RMAN SHACK: Yes, | nean you
don’t use it -- you know you do it and then you go on
to what you think is your best estinate and your
sensitivity analysis. But just as a case, | think it

is an interesting one.

CHAI RVAN APOSTOLAKIS:  Well, if you are
asking for it inaddition, then | can object. | think
it is a waste. It really is a waste. |’ve never

heard anybody on this conmttee conpare a design with
sonething else -- with sone other --

VI CE CHAI RVAN SHACK: Yes, | know, but
when |’ ml ooki ng at designs, |1'd |ike to know how nuch
of the difference is due to, you know, when you | ook
at an I PE, you know, we know that the IPEresults were
frequently driven by data assunptions of which were
very difficult to justify.

| mean we are having this di scussion here.
| nmean what ever nunber he cones up with --

CHAI RVMAN APOSTOLAKI'S:  Yes, but if it is
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an addition, it is an addition.

MEMBER SIEBER: So it is the only true way
to conpare designs is to use a commobn data set.

CHAI RVAN APOSTOLAKIS:  And | repeat. CQur
job here is not to conpare designs. W are conparing
to the Commssion’s goals. So what if this, for
exanple, what would that tell you if for the ESBWR
the core damage frequency was three tines that of the
AP1000. So what? They are both very low. They are
both bel ow the goal. They both eventually wll neet
t he Comm ssion’s regul ations.

Anyway, | nmean if it is an addition, why
shoul d | object?

VI CE CHAI RVAN SHACK: Right. Wy should
you obj ect?

CHAI RMAN APOSTOLAKI S:  Rick shoul d be
obj ecti ng.

(Laughter.)

MR. WACHOW AK:  Yes, and once again, that
is why we are going to look into the newer sources
because in the URD, the base data set for failure
rates of conponents is a fairly conplete set. Wen
you nove into the commobn cause paraneters, it is not
as conplete of a set. So rather than using unknown

for all sorts of things, we want to see what we can
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find that is out there.

This was an exanple here. The nunbers
don’t nean anything other than to show that we have
three different possibilities. The code can't
actually cal cul ate al pha factors i f we wanted to. But
it does do the multiple Geek letter in two different
ways. This would be a static. The conputer tells it
how to do the expansion. And then if we want to do
anything with data or anything later, then we would
have to manual ly redo that.

The ot her nethod that has been added now

MEMBER WALLIS: Let’s |look at that
previous slide. The probability of all events is
bi gger than the probability of three events?

CHAI RVAN APOSTOLAKI S: The previ ous slide?
Where are you, G ahanf

MEMBER WALLIS: [|'mat the probability of
all the events is bigger than the probability of three
of events?

MR, WACHOW AK: It can’t happen.

MEMBER WALLIS: It can’t happen?

CHAI RVMAN APOSTOLAKI' S: | don’t understand
what that neans.

MEMBER WALLIS: Well all events,
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presumably, is a whole slew of events, bigger than
three. A large nunber of events. \What does the
probability of all events nmean here?

CHAI RMAN APOSTOLAKI'S:  That doesn’t nake
sense.

MEMBER WALLI S: That doesn’t nake sense.
It has got to be smaller than the probability of
t hr ee.

MR. WACHOW AK:  The probability of exactly
three --

MEMBER WALLI'S: Exactly three?

MR, WACHOW AK: -- and it could be any of
this group of three, or this group of three, or this
group of three. So you would have to take how many
conponents are actually in there and nmultiply that by
t he nunber of conbinations to get the whole.

MEMBER WALLIS: Presunably all events is
everything fails.

CHAI RVAN APOSTOLAKI'S:  Yes, | don’t think
that is --

MEMBER WALLI'S: How many are there in this
all event?

MR. WACHOW AK:  In this exanple, | think
there were --

MEMBER WALLI'S:  Sonet hi ng | ooks strange.
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It looks like two and a half events or sonething.

MR, WACHOW AK: | think there are eight
conponents in this.

MEMBER WALLIS: It doesn’t nake sense.

Ei ght conponents failing is nore probable than three?

CHAI RVAN APOSTOLAKIS:  No, it can't be.
And if you look at this -- the probability of all
events is the total probability tinmes ten to the m nus
three. Right? The total probability -- which neans
the total probability of failure of an individual
conponent. That is what the definitionis. And then
you multiply that by ten to the mnus three. And you
get the probability of all events failing.

MR. WACHOW AK:  And that is only because
this al pha, beta, and gamma are all set to one -- or
beta, gamma, and delta are all set to .1

CHAI RVAN APOSTOLAKI'S:  Ch. Ckay.

MEMBER WALLI'S: But the answer doesn’t
make sense. W should nove on. But it just --
what ever your betas and gammas may be --

MR. WACHOW AK:  These -- | would not
expect to see that group of beta, gamma, and delta
froman actual failure.

CHAI RVAN APOSTOLAKI'S:  |If betais .1 --

MR WACHOW AK:  Ri ght .
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CHAl RMAN APOSTOLAKIS:  -- why is the

probability of two events 1.25 ten to the m nus six?
| don’t understand that.

MEMBER WALLIS: Something is really
st range.

CHAI RVAN APCSTCOLAKI'S:  What is the system
here? The systemis one out of three? O what?

MEMBER WALLIS: O eight events. It is
two out of eight or sonething.

CHAI RVAN APOSTOLAKI S: Where are the eight
events?

MEMBER WALLIS: Well, he just said -- he
said there were eight.

MR. WACHOW AK: There were eight? | don’t
have the slide that shows the total. ©Ch, the basic
events are down in here. So |ooking at how nmuch gap
there is on that, it looks like there are eight.

MEMBER WALLIS:  You have to scroll down.
There are eight. So it’'s two out of eight.

MR. WACHOW AK:  And it |ooks like --

MEMBER WALLIS: Any two out of eight.

MR, WACHOW AK: So this would be any two
out of eight.

CHAI RVAN APOSTOLAKI S:  Exactly two.

MR. WACHOW AK:  Exactly two.
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VMEMBER WALLIS: Well, the | ast one woul d

be all of themat the same tine? Al eight?

MR, WACHOW AK:  Al'l eight.

MEMBER WALLIS: Well, okay. Sonething
isnt right. You re going to fix it. They re going
to fix it.

MR, WACHOW AK:  Ckay.

CHAI RMAN APOSTOLAKI'S: It is an exanpl e.

MEMBER WALLIS: Yes, but it is, you know,
an exanple --

MR. WACHOW AK: These aren’t even
necessarily real conponents.

MEMBER WALLIS: It is a good way of
checking the nethod isn't it? Okay, let’'s nove on
t hen.

MR. WACHOW AK:  Okay. The other way is to
put it into the type code database. That's a termfor
the repository of all the different failure rates and
informati on about the conponents in our database.
Basically you woul d add the al pha, beta, gamma -- or
-- | keep starting at the wong letter -- beta, gammm,
delta into the database. And then what this allows is
when we do the uncertainty cal cul ations, it allows for
uncertainty on beta, gamm, and delta.

And we are | ooki ng at how we want to treat
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this if that is going to be an inportant thing to do
or if it wll just add nore confusion. So that is a
choice we still have to nmake yet.

This goes -- just denonstrates the
expansion so that it is adding all these terns into
the nodel. And then in the results --

MEMBER WALLIS: These are too small for
two and three.

MR WACHOW AK: -- it looks like it was a
two out of a second order failure. So it was an and
of two. See the cut sets that do generate are the two
order.

VWat the code then tries -- when it nanes
these, it tries to conme up with a nanme that can be
related back to the conponents. Since our conponent
nam ng was not under st andabl e by the conputer, it just
nunbered t hem one t hrough what ever.

Ckay, so that is what we are going to do
in this next round.

CHAl RVAN APOSTOLAKI S:  But you don’t
real ly expect significant change in the results.

MR. WACHOW AK:  Not a significant change

CHAI RVAN APOSTOLAKI S:  Because they are
fairly consistent | think.

MR. WACHOW AK: They should be fairly
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consistent. That's right. And | think it will make
it --

CHAI RVAN APOSTOLAKI S: They are consi st ent
in the INEL report. Wen you go back to the
requi renents docunent, | don’t know because t hese were
generi c nunbers.

MR. WACHOW AK:  Right. So we think that
it wll also be nore -- we can nake it so it is easier
to expl ain each individual event, okay?

So the next thing that | want to talk
about was a question that canme up about failure rates
and how we changed sone failure rates i n our database.
And the nethods we enpl oyed.

The basic assunption was that the demand
data that is in the URD was based on equi prent that
was typically tested on a quarterly basis. W’ ve got
things in ESBWR that are not tested on a quarterly
basis. |In some cases, our plan for testing is nuch
| onger than quarterly, especially things that are
i nside the contai nnent |ike squib val ves.

We have three nethods that we used in the
docunent. And it turns out only two of those three
were used and the nore controversial of the three is
the one that wasn’t used. So three cases.

The first case, the test interval was six
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months or |less. W just used the value that was in
t he URD.

The second case was six nonths to a year
where we wanted to have sone increase but we were
uncertain as to how nuch of an increase. Wat we did
was we just picked the 95th percentile of the generic
failure probability. It turns out though even though
we described that, there were no conponents that we
had in the nodel that fell into this category.

And then the third one is basically what
has been done for evaluating | onger test intervals in
risk-informed testing. Basically we would take the
demand failure probability, convert it back to a
failure rate assumng a quarterly test, change the
duration of the test, and then recalculate the
unavail ability due to the failure rate and repair.

CHAI RVAN APOSTOLAKI S: Which one did you
use? Two of themyou said?

MR. WACHOW AK:  We used this one and we
used this one.

CHAI RVAN APCSTCLAKI' S: What ? The nunbers
were different or significantly different?

MR. WACHOW AK:  Well, this is the one that
was called into question before. And it turns out

that we didn’t have any conponents that were in there.
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| don’t know that there are any issues with either of
t hese ot her net hods.

CHAI RVAN APOSTOLAKI'S:  So that neans the
nunbers were about the same or -- there is no issue
means what ?

MR. WACHOW AK: It nmeans that we shoul dn’t
need to change much based on this. Now there is one
other thing that | do want to say is that it is
possi bl e that the generic data for the squib valves is
not really quarterly data and it is nore |like an 18-
nmont h data because i n nucl ear power plants, the squib
valves are usually tested on a cycle basis.

So we may not need to i ncrease that demand
failure probability. W are going to |ook into the
data set and we are going to conpare that to other
data that is available now

CHAl RMVAN APCSTOLAKI S:  When you do an
uncertainty analysis you have to have sone
distribution for the failure rate.

MR. WACHOW AK:  That is right.

CHAI RVAN APCSTOLAKI S:  Couldn’t you
include this kind of uncertainty regarding the
underlying testing done on its own in that
distribution? Mke sone broad distribution and say,

you know, we are uncertain about the underlying
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testing regarding the generic infornmation. W don’t
know what is going to happen at the plant.

Because that always is an easy way out.
That is why the point estimates are usually nore
difficult to defend. Because if you say the nunber is
ten to the mnus three, then you have all sorts of
di scussion. But if you say no, it is a distribution
and these are the reasons for that, innmy mnd it is
easier to defend that.

Because when you say continue to use
nmet hods one and three, | nean ultimately you w Il have
only one nunber or one distribution you are using.
You are not going to --

MR. WACHOW AK:  This is used -- for the
conponents that match the type one nodel, we used
type one. For the conponents that are appropriate for
the type three nodel, we used type three.

CHAI RMVAN APOSTCOLAKI S: Ckay.

MR,  WACHOW AK: So we woul dn’t be
swi tching back and forth between them on a single
conponent. W would just pick the one that is
appropriate for that particul ar conponent.

CHAI RVAN APOSTOLAKI'S:  And this is not in
the utility requirenents docunent, is it?

MR WACHOW AK: No. And that was the
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issue was that the wutility requirenments docunent
didn’'t tal k about where the data came from and what
t he underlying paraneters of that data were based on.
So it was -- this was trying to -- we were trying to
conpensate for unknowns in the URD

The next topic is therno-hydraulic

uncertainty. And |I’msure everybody would |like to say

here -- would like nme to say here i s our answer and we
can nove on. But that is really not where are.

want to tal k about what it is that we have and how we
think we are going to resolve this now

First off, we think that the PRA success
criteria that we currently have is bounding. Not
necessarily from saying, you know, you have to have
this many val ves or this many fl ow paths, that sort of
thing. W think that that is correct for the
assunptions that we’ve nade that match the design of
t he pl ant.

But what we are calling failure is not
core damage. Alnost all of our cases where we
calculate the success criteria, we start out as a
first assunptionis if the coreis not uncovered, then
there is no core damage.

Most of the cases, that is all we consider

is did we uncover the core or not. If the core was
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uncovered, then we just | ook to see in that particul ar
case what happened after the core uncovery.

MEMBER KRESS: Uncovery neans it reaches
the top of active fuel?

MR. WACHOW AK:  Top of active fuel. In
all of our success criteria cases, and people can
argue about what code you used and how you did it and
the assunptions you put in, and that is not the
pur pose here. The purpose of this particular part of
t he discussion, what we did was we | ooked at it and
said are we chall enging the fuel ?

So nost of the success criteria is based
on not uncovering any fuel. 1In a couple of the cases,
so let’s say where we |ooked at CGDCS val ves, the
nunber of CGDCS val ves required, nearly all the
sequences show no core uncovery with the nunber of
val ves that we picked for the success criteria.

| think there is a couple of the cases,
maybe one of the nmedi um LOCAs or sonething |ike that
where the top couple of inches of the fuel is
uncovered and then the fuel is recovered quickly and
there is no significant heat up of the fuel

The fuel tenperatures that we would be
calling --

VMEMBER WALLI S: Uncovered in the sense
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that there is a collapsed liquid core in the core or
are there bubbles in it?

MR. WACHOW AK: I n our case, it would be
bubbl es by the cal cul ati ons.

MEMBER WALLIS: So it is actually dry?
" mtal ki ng about the top fewinches being conpletely
dry and just steam cool ed?

MR. WACHOW AK: For a matter of a couple

MEMBER WALLIS: But when you are sayi ng
there is no uncovery, you still have -- you coul d have
a two-phased | ayer?

MEMBER SIEBER It is still saturated
st eam

MEMBER WALLIS: Ckay. So this neans --

MEMBER SI EBER:  There is no |iquid.

MEMBER WALLIS: -- that you have got to
cal cul ate your two-phase |ayer right.

MR, WACHOW AK: Let ne nmake an analogy to
-- and you are right. And that is why we get into al
t hese questions is what is the specific tenperature of
the fuel right there. But if we | ook back at the
existing plants, in alarge break LOCA the whole core
is uncovered. And then it is reflooded quickly and

you have heat up that doesn’'t take the core to core

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

32

damage.

In these cases, the top couple of inches
of the core gets uncovered and then it gets refl ooded
qui ckly. And we don’t see with our code any
tenperature increase anywhere in the fuel. So if we
can have no core danmage with a conplete, you know,
al nost nearly conplete void in the core and then
reflood, a couple inch layer uncovered and then
refl ooded should not al so be core danage.

MEMBER WALLIS: But what is the
uncertainty in this couple of inches? Mybe it is a
couple of feet. | don’'t know. | don’t know anyt hi ng
about the anal ysis.

MEMBER SIEBER. It coul d be.

CHAI RVAN APOSTOLAKI'S:  |s that part of the
report you are preparing for the staff?

MR, WACHOW AK:  Yes.

CHAI RMAN APCSTOLAKIS:  This will be
subm tted when?

MR, WACHOW AK:  What we -- |let nme get to
the end of these couple of slides and I’'ll do that
next .

CHAI RVAN APOSTOLAKI S:  These are best
estimate cal cul ations, right?

MR WACHOW AK: Best estinmate
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MR KEVERN:
usi ng?

MR WACHOW AK:
far, we’'ve used MAAP.

MEMBER WALLI S:

MR, WACHOW AK:
for anything other than
assunptions which would be
time.

MEMBER WALLI S:

than MAAP for this?

MEMBER CORRADI NI :

MEMBER WALLI S:

MEMBER CORRADI NI :

on it.

MEMBER WALLI S:

MEMBER CORRADI NI :

MR.  WACHOW AK:
mean by better.
MEMBER WALLI S:

a safety deci sion,

CHAI RVAN APOSTOLAKI S:

his is.

MR, WACHOW AK:

whi ch one shoul d |

33

Did you nention what you are

And for what we’'ve used so

Ckay.
We don’t have TRACG cases
the design basis-type

one single failure at a

Isn't TRACG a better tool

Not necessarily.
Well, what would you say?

woul dn’t put ny noney

| was asking himthat.
Sorry.
It depends on what you
Well, if 1’"’mgoing to make
rely on?

It depends on what

In order to --
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MEMBER WALLIS: Be careful. W’IIl bring

TRACE i nto t he conversati on. It is useful to have two
of these tools to conpare.
MR WACHOW AK: It is useful.

MEMBER WALLIS: It gives you sone idea of

MR, WACHOW AK: W& will be tal king about
t hat .

MEMBER WALLIS: -- uncertainty.

MEMBER KRESS: W' ve never revi ewed MAAP
nor is it an approved code.

MEMBER WALLIS: Ch, so why should we
bel i eve anyt hi ng about MAAP?

MEMBER KRESS: There is the PRA spec.

MR WACHOW AK:  You don’'t have to believe

CHAI RVAN APOSTCOLAKI S: PRA you bel i eve
anyt hing you are told.

(Laughter.)

MEMBER WALLIS: O the opposite, George.

MEMBER CORRADI NI : At |east he puts it on
a common basis. Al the PRAs we have | ooked at use
MAAP.

CHAI RVAN APOSTOLAKIS: | still don't

understand thi s common basi s busi ness. So we can have
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a huge common node failure where we approve of these
designs and we are conpl etely wong.

MEMBER KRESS: Al of themfail at the
same tine.

CHAI RVAN APOSTOLAKIS: It is an absol ute
judgnent. It is not conparative. W are not going to
say this is certified because it | ooks as good as the
ot her one.

MEMBER KRESS: No, you are right.

MEMBER WALLIS: It doesn't seemto ne it
is very difficult to get TRACG to nodel. TRACG
al ready nodel s other events in the ESBWR

MR, WACHOW AK:  Yes.

MEMBER WALLIS: So it doesn’'t seemto be
very difficult to get it to nodel sonme of these nore
severe events.

MEMBER CORRADINI:  Can | ask a different
gquestion? |’msure you guys have done your due
diligence and there is sonewhere that there are
benchmar k cal cul ati ons bet ween TRACG and MAAP on sone
of these. | can’t believe there are not. |[|’ve seen
them at conferences where the FAl people do their
darndest to show.

So | would assune that it is out there

t hat you can show conpari sons. There are conpari sons.
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It is pretty good with these mld transients in terns
of --

MEMBER WALLIS: Well, | just need to see
t he evi dence.

MEMBER CORRADI NI: Ckay. | think that
woul d be --

MEMBER KRESS: Chapter 15 would all be
done better.

MEMBER WALLIS: Are we going to see
evi dence sone day?

MR, WACHOW AK:  Yes.

CHAI RVAN APOSTOLAKI'S: Pl ease do tell us
when.

VR. WACHOW AK: W’ ve done sone
conparisons but not for all the scenarios that we are
| ooking for in the PRA. Well, and that is part of --

MEMBER CORRADI NI :  You are not going to,
right?

MR. WACHOW AK: That is part of the issue.
We can go and we can do a MAAP cal cul ation that is
associ ated with any branch in all of our entries. And
we can show that we have success where there is
success. It is possible to do those cases in the tine
frame avail able using a tool |ike MAAP.

If we go and we try to do all that sane
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thing with TRACG then this mght be the NP3010

program So it is a -- what we need to do is we need
to make sure that we can sufficiently trust what the
MAAP code is predicting versus what a nore detailed
code woul d predict.

And we’ve done initial cases where we
| ooked at transients, howlong it takes to boil in the
core, things like that, and matched inventories,
mat ched sone steam flow rates. But the question is
did we do enough to showin this particular case. And
that is what this is trying to address here.

But all of that doesn’'t necessarily
addr ess t herno-hydraul i ¢ uncertai nty because everyone
says thereis still uncertainty even within what TRACG
i s doing.

MEMBER WALLIS: Are you going to have sone
sort of nmeeting with the therno-hydraulic subcommttee
wher e you present sone of these cases where you do get
uncovery and you sort of explain why your analysis is
adequat e?

MEMBER SI EBER:  Don’t vol unteer.

MEMBER WALLIS: W could. WMaybe we need
to have sonething like that.

MEMBER KRESS: What exactly do you nean by

that | ast sentence anyway?
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MR, WACHOW AK: That that is just what we

wer e tal king about the last -- the question that canme
fromthe staff was how do we know that if MAAP shows
that the core isn’'t being uncovered that sone other
code would also show that the core is not being
uncovered? And that is what we have to | ook at. The
TRACG cases that we have right now, none of them show
that the core is ever uncovered. That is the TRACG
cases.

MEMBER CORRADI NI : But these are best
estimate cal cul ati ons where you really haven’t | ooked
at all the uncertainties.

MR. WACHOW AK:  That is correct.

MEMBER CORRADI NI :  You have really done a
best estimate and that is it.

CHAI RMVAN APOSTOLAKIS:  And there will be
sonme uncertainty on all this at sone point?

VI CE CHAI RMAN SHACK: That is on the next
coupl e of slides.

CHAI RVAN APOSTOLAKI S:  Ckay. Let’s nove
on.

MEMBER ABDEL- KHALI K:  What criterion do
you currently use to indicate to the operators that
there is core uncovery in current generation reactors?

MR WACHOWN AK: There is water level in
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the shroud. Well, there is no direct water |evel
measurenent in a BWR inside the core. It is all
indirect fromthe shroud.

VEMBER ABDEL- KHALI K:  But there is nothing
we can learn fromthe enmergency operating procedures
of current reactors to indicate at | east the potenti al
for a core uncovery.

MR. WACHOW AK: \What we can learn fromthe
current reactors is that if you do uncover the core
for short periods of tinme, the core wll not be
damaged as long as it is shown to be reflooded in a
fairly short period of tine.

And what we are saying for our PRA, the
way we did the success criteriais we started with --
we are not going to -- we will call it a core damage
event sinply because the core is uncovered.

MEMBER SI EBER  You nay want to change
that as you refine the uncertainties.

MEMBER CORRADI NI :  Say that again.

MR. WACHOW AK:  Yes, | agree with that.
That in the long term we should try to address that
with using like a 2,200 degree or whatever the right
measure is for fuel damage. But at this point in
time, | don’t think we woul d ever get a consensus t hat

anybody will trust the 2,200 cal cul ated by codes t hat
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we can use in the tine frame necessary to generate

this PRA

MEMBER S| EBER:  Probably true.

MR. WACHOW AK:  And it would be a little
bit of an overkill, | think, totry to do that at this
poi nt ..

MEMBER CORRADINI:  So, can | ask --

MEMBER SIEBER: No, you wouldn’t do it
unl ess you have to do it.

MR. WACHOW AK: Right. And we don’t have
to do it.

MEMBER S| EBER:  Ckay.

MEMBER CORRADINI: So can | ask a
different question just to get a feeling? So you said
in a very few cases there is any sort of conputed
uncovering of the fuel?

MR WACHOW AK:  Yes.

MEMBER CORRADI NI : Ckay. And you used
MAAP in all calculations where it can quickly survey
all the branches and see what is happeni ng?

MR. WACHOW AK: We can set up the cases so

that we can --

VEMBER CORRADI NI : | under st and.
MR WACHOW AK: --check all the branches.
VEMBER CORRADI NI : | under st and.
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MR, WACHOW AK: Yes.

MEMBER CORRADI NI :  And then you have used
-- I"mjust trying to repeat so |l got it right -- and
then in certain cases of interest, you ve run TRACG?

MR, WACHOW AK:  Not yet.

MEMBER CORRADI NI :  Ch, you haven't at all?

MR. WACHOW AK:  We have the TRACG cases
for the design basis events wusing design basis
assunpti ons.

MEMBER CORRADI NI :  Ckay.

MR, WACHOW AK: W have nade an attenpt
with four of those cases to reconfigure the MAAP nodel
to take into account the sane kind of design basis
assunptions that TRACG used and ran those four cases
in TRACG and we got general agreenent on the
paraneters. The trends were the sane, about the sane
magni tude of different values that we investigated.

So we think that MAAP is doing a fairly
good job of nodeling these. But none of these cases
came anywhere close to uncovering the core.

MEMBER CORRADINI: That's fine. That's
fine. | understand.

MR. WACHOW AK: And so the question here
is how do we know that when you are getting close to

uncovering the core that these two are cl ose enough?
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And that is part of the question.
MEMBER WALLIS: Can | go back to your
statenent that if you showed any uncovery at all, you

assuned core damage?

MR WACHOW AK:
cases.

MEMBER WALLI S:
unrealistic. It may well
essentially zero if you
cooling of the core.

MR WACHOW AK:

now and nove on?

(Laughter.)

MEMBER CORRADI NI': No,

| et you do that. That
guesti on.

MEMBER WALLI S:
show it in

stipulate. And it may well

MEMBER CORRADI NI

question just so |I'’mclear?
cases -- |
br anches,
t hose

of all itty bitties,

took account of the

is a trap.

a professional

| s that what you sai d?

Except in a couple of

But that really is very

be you could get a CDF of

r eal

Can we just stipulate that

|’mnot going to
Doesn’t answer t hat
| think it is up to you to
manner in order to
be you can do so.

So can | finish ny

So now you’' ve got a few

don’t know, so if you had 10, 000 possible

50 get sone sort of itty bitty uncovery. So

can you not do even a

sinpler calculation to see how far off MAAP coul d be?
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In other words, instead of running to a
conputer calculation, can’t | do a hand cal culation to
do the extrene boundi ng case and | ook for that subset
of the 50 where you m ght be concerned. And then | ook
at those in a conmparison? | nmean |’ mkind of curious.

| don’t necessarily think that usi ng MAAP
is necessarily bad. |I’mjust trying to understand how
you do the selective worry where you get to your | ast
sentence that says concern remai ns and you are going
to alleviate concern by running TRACG |’ m not sure
if that would alleviate ny concern. That is just
anot her cal cul ati on.

MEMBER BONACA: You know t he inpact of
t hese 50 sequences he is talking about? | nean --

MEMBER CORRADINI: |’mjust assumng a
nunber .

MEMBER BONACA: Yes, | understand that.

MEMBER CORRADI NI :  Yes.

MEMBER BONACA: |’ m saying do you have a
sense of how nmuch you can prove it?

MR. WACHOW AK: Let nme go back. The
guestion that we have isn’t necessarily what happens
with a few cases where a coupl e of inches of fuel gets
uncovered and then recovered. It is the overall sense

of is the success criteria correct for calculating

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

44
core danmage, okay?

So if we say we need five valves to
performthe function and we have really only got four
valves to performthe function, is that really core
damage?

Now i n addressing the sensitivity on the

MEMBER CORRADI NI :  Well I'"mjust trying to
under stand how you are going to get rid of your own
concern.

VI CE CHAI RVAN SHACK: Why don’t you do the
next two slides and then we can beat you up over what
you are actually going to do?

MR, WACHOW AK:  Yes, okay.

MEMBER CORRADI NI :  You can tell us to be
qui et .

MR. WACHOW AK: The original plan was to
say we wll benchmark a bunch of these different
paraneters between MAAP and TRACG And try to get a
bett er understandi ng of the conpari son between the two
codes. W wanted to denonstrate that accuracy of our
predictions --

MEMBER WALLI'S: Let ne ask you sonet hi ng.
Have you given TRACG for ESBWR to the staff?

MR, WACHOW AK: Yes.

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

45
MEMBER WALLIS: In a formthat they can

run?

MR. WACHOW AK:  Ch, I'msorry. | thought
you neant did we submt our topical reports on use of
ESBWR to the staff. So | don't know if the code
itself --

MEMBER WALLI'S: | think GE for sonme cases
has actually given the source code to the staff.

M5. CUBBAGE: This is Amy Cubbage from
NRO. Yes, Dr. Wallis, they have given us --

MEMBER WALLIS: OCh, you could run TRACG
cases?

MEMBER CORRADINI: It runs just as slow on
their conputers.

M5. CUBBAGE: The staff does run it, yes.

MEMBER WALLI S: The staff does run TRACG
Ckay. So if we have a real question, we can ask you
guys if GE doesn’t want to run it.

MEMBER CORRADI NI :  Yes but then | would
ask themto run MALCOR because | don’t trust TRACG

MEMBER WALLIS: Well, TRACE wll sort it
all out for us.

M5. CUBBAGE: I'Ill just say one nore thing
about TRACG It is not reviewed and approved for

uncovering refl ood.
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VEMBER WALLI S: | knew it. | knew it.

But you can still runit. GCkay.

MR. WACHOW AK:  So we can see sone of the
guandary that we get into with this issue.

The problemthat we have had i n executing
the original plan is that we’'ve had different
revisions of the DCD going on and it takes a | ot of
our TRACG resources to do what is necessary for
Chapter 6 and Chapter 15 of the DCD.

MEMBER WALLIS: How do you do Part No. 2
here w thout doing an experinent? How can you
denonstrate accuracy of a conputer code prediction
wi t hout doi ng an experinment.

VI CE CHAI RMAN SHACK: But since you are
not going to do this, nove on.

CHAI RVAN APOSTOLAKI S:  What is known --
wait a mnute, wait a m nute.

VI CE CHAI RMAN SHACK: Let’s nove on.

MR. WACHOW AK:  The original plan was that

MEMBER WALLIS: W will review this anyway
so --

CHAI RVAN APOSTOLAKI S:  Ckay, tell us.

MR. WACHOW AK: The question was, you

know, why haven’t we executed this plan.

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

47
CHAI RVAN APOSTOLAKI S: Ckay.

MR. WACHOW AK:  Ckay, current plan is we
want a mnimzed reliance on additional TRACG cases.
And to do this, we are going to start out with a
version of the nodel, a sensitivity of the nodel that
just uses the design basis assunption, single failure
criteria. So any tine in a systemwe get two
failures, we are goingto say it is afailed function.

CHAI RVAN APOSTOLAKI S:  WAit. And that is
for what? | mean | don’t understand that. Is that
part of the PRA or the --

MR. WACHOW AK: This is to address the
t her no- hydraul i ¢ uncertainty.

CHAl RMAN APOSTOLAKI S:  How does that --
that sounds |ike a regulatory anal ysis.

MEMBER WALLIS: | don’t see any redline
stri keouts.

MR, WACHOW AK: W are going to do a
sensitivity of the nodel where we nake t he assunpti ons
essentially that have been assuned in the design
basis, recalculate the sequences that we have, and
then | ook for any major changes in the results.

| f we have sone sequences where we find a
| arge change, and | arge i s undefi ned as of yet, but if

there are sequences where there is a | arge change due
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to different success criteria now, we wll go and
i nvestigate just those sequences further nost likely
using --

VI CE CHAI RMAN SHACK: But you have a
single failure of an active conponent but you wll
still have your passive conponent so it is not quite
t he --

MR. WACHOW AK: No, this is associated
with the passive system to address the therno-
hydraulic uncertainty of the passive system

W are going to, for exanple, in GDCS --
that is a bad one. But, for exanple, DPS because
di fferent scenari os happen different ways i n GDCS, the
desi gn basis assunption is that DPVs work -- perform
their function if seven of the eight val ves open.

MEMBER WALLI'S: what is the basis of that
contention?

CHAI RVAN APOSTOLAKI S:  Yes, how did that
cone about ?

MR. WACHOW AK:  That’s -- well, first off,
it is the requirenent that it has to be single
failure-proof. And second off, it was cal cul ated
using TRACG in the reginme that TRACG is approved for
Wi th no uncovery and heat up. And that is the basis

for that -- that is the design basis of the plant.
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So we will redo -- for this sensitivity,
we w Il redo the success criteria for the DPVs to say
that if two of eight fail, we will call it a failed
function rather than now where we say if four of eight
fail, it is a failed function. And we wll | ook at
t he delta between those.

If there is not that big of a delta, we
wll say that we don’t think that this is going to be

a significant inpact --

CHAI RMAN APOSTOLAKI S:  What delta is that?

MR. WACHOW AK: The difference between
cal cul ating the sequence probability with a five of
ei ght success criteria versus a seven of ei ght success
criteria.

CHAI RVAN APOSTOLAKI'S:  But that is where
again you -- | nmean no, the delta will be negligible
because of the common cause failure you are assum ng.

That 1s exactly the problem | was
referring to earlier. That after a while, you know,
beta, gamma, delta, the product is a certain nunber.
And whet her you have five conponents or six conmponents
failing, the nodel is insensitive to that.

So it all conmes down to the common cause
failure nodel. You are not going to see any

di f f erence.
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MR, WACHOW AK: That woul d be ny

expect ati on.

CHAI RVAN APOSTCOLAKI' S: Yes.

MEMBER WALLIS: Wich is why they are
doing this. So it sort of a big veil.

MR, WACHOW AK: Before you guys --

MEMBER CORRADI NI :  WAit, | understand what
he i s doing.

CHAI RVMAN APOSTCOLAKIS: No, no. This is an
i nportant thing because he is going to say -- | nean
Rick is saying that they are going to calculate the
probability of the sequence again. And |’ m saying
that the two sequences that rely on the sane nodel,
which is insensitive to whet her you have six or seven
val ves failing. So you know in advance the answer.

MEMBER CORRADI NI :  But |I’msorry. Mybe
you guys are faster than | am | thought you were
| ooking at the therno-hydraulic performance using
this. Am 1 m sunderstandi ng?

CHAI RVAN APOSTCOLAKIS:  He is not. That is
t he probl em

MEMBER WALLIS: He is not. He is trying
to get around having to do it.

CHAI RVMAN APOSTOLAKI'S:  Yes. That is the

pr obl em
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MEMBER CORRADI NI:  You can answer this
one. I'mstill not clear what you are doing.
understand you are changing the perfornmance of the
systens. Are you watching how the system perforns?
O just | ooking how the probability nunber changes?

MEMBER BONACA: No, he is tightening up
t he success criteria.

MR. WACHOW AK: \What we have in our node
right now and what we will have in the next revision
isarealistic success criteria based on core uncovery
not core damage. But based on core uncovery that we
think is a good best estimate success criteriain the
nodel .

There are sonme uncertainties associated

with that. Should it be six valves? Should it be

five valves? Should it be three valves? Should it be

seven val ves? There are questions about that.

And what we are trying to do here is to
|l ook in detail to see in which particular sequences
that concern actually nakes a difference to the
outcone of the results -- the outcone of the PRA. If
there is no change to the outcone of the PRA then we
shoul dn’t be too concerned whet her we have it exactly
right at five valves or it should be six valves.

VI CE CHAI RVAN SHACK: But | think the
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conclusion that you get from the case you just
menti oned was that the uncertainty in the conmon cause
failure is much nore inportant than the therno-
hydraul i ¢ uncertainty.

MR. WACHOW AK:  Right. Right.

CHAl RVAN APOSTOLAKI S:  And that --

VI CE CHAI RMAN SHACK: And that sort of
addresses therno-hydraulic uncertainty in a certain
way .

MEMBER CORRADINI: Yes. | was going to
say that just basically answers the first --

CHAI RVAN APOSTOLAKI S:  Yes. And then you
t hi nk about the common cause failure uncertainty and
you say, you know, this is the utility required
docunent whi ch was the judgnent of people. So that is
a very easy way of getting out of it.

MR, WACHOW AK:  Well, | don’'t want to say
that we are getting out of anything. Wat | want to
say is that because of two things, one, that we are
not really | ooking at core damage. W are | ooking at
core uncovery as a success criteria.

That we shoul d be | ess concer ned about the
exact success criteria due to the therno-hydraulic
uncertainties and because, |ike you said, | didn't

think of it this way before but because of the
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uncertainties in the common cause nodel, even if we
did have a better success criteria, we probably don’'t
have a good enough resolution to tell what the
difference is.

CHAl RMAN APOSTOLAKI'S:  But let nme -- |
mean | haven't really used this so | may be off the
mark here but in waste repositories, they have
detail ed nethods that -- first of all, their codes are
at | east conparable to yours in conplexity, okay? And
they manage to, you know with various schenme Latin
hypercubes and so on to do an uncertainty anal ysis.
They al so have conservati ve success criteria given to
t hem by the EPA and ot hers.

Now t hey do run t he codes. They propagate
the uncertainty and they are saying sonething about
how uncertain the performance of the systemis. Wy
is that so difficult to do here?

MR. WACHOW AK: Essentially because -- |
don’t know of a better way of putting it but nobody
beli eves any of the codes. So if | did --

MEMBER WALLI'S: I ncluding the PRA code.

MR, WACHOW AK: -- if | did sensitivities
of success criteria, you know, using all sorts of
different paraneters within MAAP to cone up with a

distribution of potential success criteria, the
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concern woul d be well you did that all with MAP. How
do we know that any of it is any good?

CHAI RVAN APOSTOLAKI'S: Wel |, that is what
the performance guys are facing, too. That is the
gquestion they are facing.

MEMBER WALLIS: Well, | would be
i nterested when you say --

MR. WACHOW AK:  We have done those kinds
of things. | can show for GDCS with different
paranmeters nodeling different types of friction
factors or different valves --

CHAI RVAN APOSTOLAKI S:  Right, right.

MR. WACHOW AK:  -- we can show all sorts
of different ways that we woul d predict with that code
the core responding. And you have to get down to sone
very, very restrictive nunbers which would be on the
order of having |l ess than two of the val ves avail abl e,
two of the eight valves avail able, before we would
even start seeing things where a significant heat up
in the core.

CHAI RVMAN APOSTOLAKI'S:  And this is not a
convincing argunent? In ny mnd, it is very
convi nci ng.

MEMBER WALLI'S: | think you should run one

of your worst cases using TRACG and usi ng statistical
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i nputs of sone sort and showthat it is insensitiveto
the uncertainties or sonmething Iike that. Wether it
is an uncovery of two inches or two feet or ten feet,
it may be within the uncertainty. And naybe the
uncertainty is so small that uncoveries within, you
know, two or three or four inches doesn’t nake any
difference. | don’'t know until you have done it.

CHAI RMVAN APOSTOLAKI S:  How | ong does it
take to run TRACG?

MR. WACHOW AK: W th the contai nnent nodel
turned on, it takes -- fromwhat |’ ve been told since
| don't runit nyself isit is around a week to get it
done.

CHAI RVAN APOSTOLAKI S: A week?

MR. WACHOW AK:  Now | don’t know if that
includes the prep tine and the review tinme and
what ever. But when | ask for a case --

MEMBER ABDEL- KHALI K:  You i ndi cated
yesterday that thereis a fairly |l arge uncertainty in
the wide range |evel neasurenent even though you
didn’t know exactly what that uncertainty was. The
guestion is how does that uncertainty in hardware
performance risk taken in the original TRACG
calculations that you did to establish the success

criteria?
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MR WACHOW AK: In the TRACG cal cul ati ons

MEMBER ABDEL- KHALI K:  Ri ght.

MR. WACHOW AK: -- what they do for their
particular calculations is calculate what the
analytical limt for the set point is. So they conme
up with a limt of worst case of where the thing can
be.

And then they use the uncertainty
calculation to say where -- if | don’t want it to be
any worse than here, where should | set the set point
above so that even in the worse case uncertainty, it
won’'t go below this. So they do it backward from
t hat .

They don’t take into account t he
uncertainty in the TRACG cal cul ation. They use the
TRACG cal cul ation and then an uncertainty factor to
set the set point.

So inthe PRAin the past, PRAs that have
been done for existing plants for success criteria,
you would tend to use the nomnal value for the set
poi nt and you woul d cal cul ate what woul d happen based
on where the set points are set.

And then you would do sensitivities to

determ ne what happens if it goes to the different
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[imts. It is nore of a best estimate of what will --
what is the expected response versus what is the
absol ute m ni nrum r esponse.

MEMBER ABDEL- KHALI K:  So when you say you
are going to designate any core uncovery or any |evel
below the top of the active fuel to signify fue
damage, in that determ nation, you have taken into
account any uncertainty in the water inventory in the
pl ant given that transient?

MR.  WACHOW AK: | agree with that
statenent, yes. However, we don’t say that any anount
of core uncovery or just small core uncovery is core
damage. \What we are saying is that core danage as
defined in the ASME standard for PRAs is a significant
heat up of the core such that it is going to lose its
geonetry.

How can we prove what the exact success
criteriais for that? And what we get down to is if
we know t he core doesn’t uncover, then we know we are
not going to get to that core damage state. So there
is a band of margin that is already enbedded in the
calculation just associated with that particular
assunpti on.

And then to get into questions of okay,

now you have stated that you have this nmuch margi n and
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you are going to set your go/no go decision based on
this level up here, well how accurate does that |evel
up here have to be?

And what | would say it doesn’t have to be
very accurate and certainly it doesn’'t have to be nuch
nore accurate than the resolution of the nodel wll
allowus to investigate. And this would be the common
cause nodel

If we can’t tell the difference between
three val ves failing and six val ves failing because of
the comon cause nodel, why would we care whether it
is six versus seven failing if we were to actually
cal cul ate core damage? O maybe six isn’t as precise.
Maybe it could be five. W still are beyond the
resolution of what the probabilistic nodel can
di scern.

CHAI RVAN APOSTOLAKI S: And t he requirenent
for seven is based on very conservative assunptions?

MR, WACHOW AK:  Yes.

CHAl RMVAN APOSTOLAKI S:  |s that what you
are saying? |In other words, | think that what your
argunent is that if we had an excell ent common cause
failure nodel and we were able to run these
uncertainties and so on, the result of such a nearly

perfect calculation wiuld be that you probably need
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only five val ves, not seven.

MR WACHOW AK: yes.

CHAI RVAN APOSTOLAKI' S:  But you are al ready
way too conservative wth the nunber seven. So why
both to do these extra cal cul ati ons when you al ready
know that seven is very conservative. That's really
the basis of your argunent.

MR. WACHOW AK:  Ri ght, yes.

CHAI RVAN APCSTOLAKI'S: Wl I, do ny therno-
hydraul i c expert col |l eagues agree with that?

MEMBER CORRADI NI :  The one who was asking
the questions is out of the room So | don't want to
answer .

CHAI RVAN APOSTOLAKI S: The nunber seven
comes -- well, that was a m stake on his part -- the
nunber seven cones fromregulatory traditional safety
requirenents --

MR. WACHOW AK: The requirenent is --

CHAI RVAN APOSTOLAKI'S:  -- which are very
conservati ve.

MR. WACHOW AK: -- that the function needs
to be single failure proof.

CHAI RVAN APOSTOLAKI'S:  That is the only
t hi ng.

MR WACHOW AK:  Ri ght .
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CHAI RMAN APCSTOLAKI S: It is not based on

t herno- hydraulic analysis. No, the single failure
criterion is single failure criterion.

VI CE CHAI RMAN SHACK: Yes. But you have
to do the therno-hydraulics to show that you neet the
criterion with that failure.

MEMBER CORRADI NI :  You have to know t hat
it is based on sonething.

CHAl RMVAN APOSTOLAKIS:  Right. And you
have done that.

MR. WACHOW AK:  And that has been done.
But once again, there, the calculation that shows
seven i s okay isn’t cal cul ati ng peak cl ad t enper at ures
| ess than 2,200 degrees. Well, it is calculating |ess
but the Iimt isn't 2,200 degrees. The limt is a
nmet er above -- the level a neter above the top of the
fuel. There is no clad water reaction. There is
not hing going on in that calculation where seven is
t he design basis success criteria.

In the PRA, we have used a different code
to show that we really don’'t even get to the top of
the fuel as long as four of them open rather than
seven. But still getting to the top of the fuel
doesn’t nean that you are going to have core danmage.

You woul d have to get nuch farther down into the core
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and then not recover the level in a sufficient anount
of tinme. And when we have run sone of those, we could
get -- with using MAAP as the tool for calculating
that, we can get success criteria for the DPVs all the
way down to only needing to have two i n nbst scenari os
open and three in sone scenari os.
So the PRA uses a success criteria of

five. W could justify -- like if you went out to a
plant today and wanted to |look at their success
criteria for what they used in their PRA wusing that
same nmethod that the plants use today, we could
probably show two or three dependi ng on the sequence.

And t he question cones back to how do you

know that it is -- that, you know, five is good
enough? Well, because we have margin to actually
failing the fuel. W are not using failure of the

fuel as the performance neasure.

MEMBER CORRADINI:  So can | say it back to
you a different way since G ahamis out of the roon?

MR, WACHOW AK:  Yes.

MEMBER CORRADI NI :  You actually have done
sone wor st case cal cul ati ons usi ng MAAP, whi ch you say
you don’t trust --

MR, WACHOW AK:  No, no, | didn't say that.

MEMBER CORRADI NI :  Okay, |I'msorry. |
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said that but you said sonething quite simlar there
in annent of weakness. But using a tool which could
not be universally acceptable in all situations and
you now know the variation that it takes two to nmake
it work under nost cases but you demand five in the
PRA and seven in the design basis cal cul ation.

MR, WACHOW AK:  Yes.

MEMBER CORRADI NI :  And just so that | get
a feeling for what that nunber turns into, what does
that turn into in terns of |evel uncovered and tine
uncovered just so | have -- | don’'t know it in terns
of two versus seven but | do knowit in ternms of bare
fuel and tinme that it is bare.

MEMBER BONACA: Yes, that is very
inportant. In addition to that, it seenms to ne --

MEMBER CORRADI NI :  That is what Grahamis
real |y asking.

MEMBER BONACA: -- is the recover |evel
very fast by neans of the addition -- it seens to ne
t hat, you know, whet her you hang t here and you recover
slightly and you go above, | nean that point, | would
question, you know, how credible is the calculation
versus the case where you are addi ng and your |evel is
com ng back up --

MEMBER BONACA: -- with margin.
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MR, WACHOW AK: So let me answer it in a

qualitative way since | don’t have those cases in
front of ne.

MEMBER CORRADI NI :  That’s fine.

MR. WACHOW AK: What we use -- when we use
-- let me make sure I'min the right -- when we use
the success criteria that we have in the nodel know,
which is five DPVs, MAAP shows that the core does not
uncover in any of our cases and that the fuel
t enperature decreases during the entire scenari o.

| f we use four, then the core is shown to
uncover -- part of the core is shown to uncover and
then be recovered within a tine period where there is
a -- early on there is sone positive slope to
tenperature but it never increases what the
tenperature was when the case start ed.

| f we go down to three val ves, nore of the
core uncovers, the tenperature starts to go up, does
not reach 2,200 degrees before the core is refl ooded
by the GCS system |If we use two valves, the
tenperature in the core exceeds 2,200 degrees before
the refl ood occurs.

MEMBER CORRADI NI :  Okay. Thank you.

MR.  WACHOW AK: That is the kind of

scenari o that we have. So we can -- we have extrenely
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hi gh confidence that the five valves is going to not
result in core damage.

CHAI RVAN APOSTOLAKI'S:  so there will be a
report docunenting all these things to be submtted
soon? | mean you are at the last slide now so you can
tell us.

MR. WACHOW AK:  The key here is in order
to performthis by, you know, doi ng t hese extra cases,
we need the version of the nodel that incorporates
t hose design changes that we tal ked about yesterday.

CHAI RMAN APOSTCLAKI S: Yes.

MR. WACHOW AK:  So right now what we have
said is that that version of the nodel, the Level 1 at
| east, which is where the success criteria conmes from
that will be ready in April. So we think we can have
this report in Muy.

MEMBER WALLIS: Now to go back -- I’'m
sorry | wasn’t here for a little while but this is a
new design. This has got all this gravity-driven
flows and things. And so it mght be sensitive to
t her no- hydraulic uncertaintiesinadifferent way from
what we are used to.

So | think we need sone confidence that
the thernmo-hydraulic uncertainties aren’t going to

produce a fairly broad band of behavior around the
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best estimate prediction.

CHAI RVAN APOSTOLAKI S: What do you nean by
di fferent way?

MEMBER WALLIS: Well, it is no |onger --
if you have punp and it punps water in, you know what
has happened. |[If you have sonething which is going by
gravity, it mght be nore sensitive --

MEMBER CORRADI NI :  Srmal | driving delta-p.

MEMBER WALLIS: ~-- in the driving force.

CHAI RVAN APOSTOLAKI'S:  But, yes. And
agr ee.

MEMBER WALLIS: So it may be inportant to
get certain things right. And if there is an
uncertainty about some of thernmo-hydraulic, it may
make quite a big difference to the flow rates. |
don’t know. But it is a different design.

CHAI RVAN APOSTOLAKI S:  But the argunent
they are making -- the heart of the argunent, the way
| understand it, is the success criteria are so
conservative that no matter what you do with these
uncertainties, you wll not see any change. [|s that
the essence of the argunent? Seven val ves out of
eight is way out there, R ck is arguing.

MEMBER WALLIS: | understand that. |

understand the seven valves. Maybe it is
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depressurized but are the flows which would happen
when the seven val ves open, you know, how uncertain
are they is the whole thing I’ m| ooking at.

MR, WACHOW AK:  And in particular, we
woul d need to | ook at that in conbination with how we
treat the GDCS nodel. And sone of those cases have
been done. And I'mstill confident that if five
val ves wor k and we have even our worst case realistic,

if youwll, sonot just outside the realns of reality

MEMBER WALLI S:  What you need is a therno-
hydraulic code which wll --

MR. WACHOW AK: -- on UDCS.

MEMBER WALLIS: -- run on the PCin five
m nutes. And then you can run all these cases and
there is no problemat all.

MR. WACHOW AK: | have one of those. It
i s MAAP.

VI CE CHAI RVAN SHACK: Wen we did the PTS
rule, that was sort of the npbst systenatic eval uation
of therno-hydraulic uncertainties | can think of, and
what they found there was that the i nput uncertainties
drove -- were, in fact, larger than the therno-
hydraul i ¢ code uncertainties.

Now it may be a bad anal ogy but at | east
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| would get a warmfeeling if you would present
parametric input uncertainty cal culations, which you
can do with MAAP, and tell me what those uncertainties
do. And then | would have to nake the decision as to
whether | want to believe ny analogy that those
uncertainties really cover the other uncertainties
al so.

MEMBER CORRADI NI :  We'd ask the staff to
do it with TRACG They have ways.

CHAI RVAN  APOSTOLAKI S: Wi ch ot her
uncertainties?

MR. WACHOW AK:  The uncertainties that are
associated wth the nodel itself.

CHAI RMVAN APOSTCOLAKI S: Ckay.

MEMBER CORRADI NI :  Hi s suggestion | think
is very valid is you set up a set of sensitivities.
You | ook at it wth MAAP. And then nake sonme sort of
judgnent that those are nuch |arger than what vyou
woul d expect to see fromnodel uncertainties buriedin
t he nodel s.

MEMBER SI EBER:  But the crux of all this
is a therno-hydraulic question as opposed to a PRA
guesti on.

VI CE CHAI RMAN SHACK: Ri ght.

CHAI RVAN APOSTOLAKI' S:  Yes.
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MEMBER SIEBER So | woul d suspect we

woul d fini sh exam ni ng the PRA and reserve the t her no-
hydraul i ¢ questions to another tinme where we can do
it.

CHAI RVAN APCSTOLAKI' S:  But the
uncertainties are fed into the PRA

MEMBER S| EBER.  Ri ght.

CHAI RMAN APCSTCOLAKIS: So it is a PRA
guestion, too.

MEMBER SI EBER:  Yes, it is. It drives the
PRA.

MEMBER WALLIS: They are inexhorably
i ntertw ned.

MR. WACHOW AK: But even then if we can’'t
-- with the conmmon cause nodel, if we can’'t tell the
difference between five and four valves success
criteria --

VI CE CHAI RMAN SHACK: Well, that is only
one particul ar case.

MR, WACHOW AK: | know but

VI CE CHAI RMAN SHACK: And that one, you
know, I'mwlling to believe there that the common
cause nodel drives ne. But just this whole question
of your success criteria in general | think could at

| east be addressed by cal cul ations that you can do.
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CHAI RVMAN APOSTOLAKI'S:  If you | ook at the

Gravity Driven Cooling System GDCS, there the issue
of common cause failures is not the driver in the
uncertainties, is it?

MR WACHOW AK:  No.

CHAI RVAN APOSTOLAKI'S: Then you wi I | have
this therno-hydraulic uncertainty issue.

MR WACHOWAK: In the Gavity Driven
Cool i ng Systenf?

CHAI RMAN APOSTCLAKI S: Yes.

MEMBER S| EBER:  Yes.

CHAI RVAN APOSTOLAKIS: | nean it is not an
i ssue of five versus seven val ves there.

MR. WACHOW AK:  The only -- there it is
different than that. It is too -- it 1is nore
conplicated that just quite the nunber of val ves. But
in the end, the only thing that cones out of the
answer is the common cause failure of all the val ves.

MEMBER S| EBER.  Ri ght.

CHAI RVAN APOSTCOLAKI'S:  All the val ves.
You have two val ves.

MR, WACHOW AK: Wl |, no, GDCS has two
val ves per train. And there are four trains.

CHAI RMVAN APOSTOLAKI S:  Right.

MR. WACHOW AK: So there are eight val ves
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in GOCS al so. And what we see in our results are the
only answer that makes it into the cut sets is the
common cause failure of all the val ves.

MEMBER SI EBER: Al the val ves, oh.

MR WACHOWAK: So if we pick --

CHAI RVAN APOSTOLAKI'S:  So there is a case
here where --

MR. WACHOW AK: -- two val ves, three
val ves, five valves, it doesn't matter. The answer is
t he sane.

MEMBER WALLIS: One tank al one is enough
to do the job?

MR. WACHOW AK: That would be a case where
it would be interesting to | ook at this because nowit
is one tank but it is in conbination with the
equal i zing valves. But that particular case would be
interesting to look at wwth this but what | find is
that that particular caseisn't very risk significant.
It is an interesting thernmo-hydraulic case but it is
not risk significant interesting therno-hydraulic
case.

CHAI RMVAN APCSTOLAKI S:  Nobody had ever
t hought of the fact that because the conmon cause
failure nodels are so insensitive to details they

woul d prevent you fromdoi ng uncertainty cal cul ations
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inother areas. | nean that is an unexpected benefit.

MR, WACHOW AK:  No, no. | nean it just
means one uncertainty drives nost of the --

MEMBER CORRADI NI :  Your ignorance i s worse
t han our ignorance.

CHAI RVAN APOSTOLAKI S:  But at the sane
time, one can invoke the defense in depth principle
and say, you know, | still want to see this.

MEMBER WALLI'S:  Maybe we shoul d use G eek
letters in therno-hydraulics. W would be better off.

CHAl RMVAN APOSTCOLAKI S: You woul d, you

woul d.

MEMBER WALLI S:  Arabi c.

CHAl RMAN APOSTOLAKIS:  So | guess -- is
this -- | mean obviously there is sone concern on the

part of the subcommttee. \Were does that |eave us?

VI CE CHAI RMAN SHACK: W are chew ng up
his hour and a half in a big hurry.

CHAI RVAN APOSTOLAKI'S:  The point is that
when GE conmes back in May with a report that says
exactly what Rick just told us, what are we going to
do? It is going to be too late at that tinme to again
express concerns and expect themto do sonething.

MEMBER WALLIS: Well, 1I'’mnot sure what

the therno-hydraulics uncertainties have to do with
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ESBWR. Maybe we need a separate neeting which is
focused on therno-hydraulics.

MEMBER CORRADINI:  But | don’t think --

CHAI RVAN APOSTOLAKIS: It has to be joined
it seens to ne.

MEMBER CORRADI NI :  But | don't think it is
fair to put the level of scrutiny you mght -- | don’'t
know what the therno-hydraulic commttee does inthis
room but | would be afraid to be in front of them
But | don’t think |I would exact the I evel of scrutiny
on MAAP that you wuld on the design base
cal cul ati ons.

That is what | think | take out of this.
| f he can do the sensitivities to show what Bill had
suggested and then | ook at how the sensitivities of
the initial and boundary conditions effect the
results. And then nmake a judgnent. You can do check
cal cul ations wi th TRACG

VI CE CHAI RVAN SHACK: W th the notion that
you al so have the other conservatismbuilt in.

CHAI RVAN APOSTOLAKI'S: | thought Rick said
that they don’t want to do that. That was the point
from the beginning when | said Latin hypercubes and
all that, that is what | neant. That gave the

uncertainties.
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MEMBER CORRADINI:  But | think he is

willing to do it. | think they can do it
expeditiously with MAAP. They cannot do that sort of
massi ve cal cul ati ons with TRACG

CHAI RMAN APOSTCOLAKI S: Fi ne.

MEMBER CORRADI NI :  That is what | thought
| heard him say.

CHAI RVAN APOSTOLAKIS:  But | would like to
see sone evaluation of the uncertainties. And then
maybe an argunent why this is valid. That would be
fine wth nme

VI CE CHAI RMAN SHACK: And |’ m sure you
wi || have further discussions with the staff over what
t hey expect to see.

MEMBER SIEBER:  You could do a
nonparanetric.

MEMBER ABDEL- KHALI K: | have a question
for you which nmay seema little out of the ordinary.
But when the squib valves are initiated, do you
generate any gas?

MR. WACHOW AK:  When the -- that woul d be
rel eased into the dry well?

MEMBER ABDEL- KHALI K:  No, no, that would
be released in the line.

MR, WACHOW AK: Into the line? No.
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MEMBER ABDEL- KHALI K:  No?

MR, WACHOW AK:  Not into the line. Maybe
a very trace anmount into the dry well. But | wouldn’'t
expect anything into the |ine.

MEMBER ABDEL- KHALI K:  Ckay.

MEMBER SI EBER  \What about a trace?

MR. WACHOW AK: A trace, okay.

MEMBER S| EBER: Plus you are shearing
sonet hing off --

VR. WACHOW AK:  You are shearing
sonething, yes. And in that instant --

MEMBER SI EBER.  -- in the expl osi ons above
t hat .

MR, WACHOW AK:  -- okay.

MEMBER SI EBER: A trace anount.

MR. VWACHOW AK: A smal | anount.

CHAI RVAN APOSTOLAKI'S:  Well, are we don’t
with this subject for today? At least | think Rick --

MEMBER SIEBER: We think we have really
beat en hi m up enough.

CHAI RVAN APCSTOLAKI'S: | nean the task
group, were we clear?

MR WACHOW AK:  Ckay?

CHAI RMAN APOSTOLAKI'S:  Shall we nove on

because - -
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MR. WACHOW AK: W have a deci sion point

that we can nmake here.

CHAI RMVAN APOSTCOLAKI S: Ckay.

MR. WACHOW AK: Do we want to tal k about
fire and flooding real quickly or do we want to have
a very fast overview of the --

CHAI RVAN APOSTOLAKI'S: | think there is
anot her decision to be nade.

MR WACHOW AK:  Ch.

CHAI RVAN APOCSTOLAKI'S: | really would hate
to wait until June or whatever, that tinme frame, to
| ook at your report and have the sane comments raised
by the subcommittee or the full conmttee.

So the questionis should there be ajoint
t her no- hydraul i ¢ PRA subcomm ttee neeting where we go
into nore detail on these and we wll have had a
chance to think about it with your col |l eagues? Maybe
in late January or February? Before you actually do
a lot of this work.

MEMBER SIEBER: | think we are all here,
right?

MR, WACHOW AK: If you are going to do all
that, you mght as well do it when you vol unteered
themto do Level 2 in January.

CHAI RMAN APOSTOLAKI S:  Well, that's a
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gi ven.

MEMBER CORRADINI:  Oh, | see. It would
seemto ne if you are going to drag themall here, you
m ght as well drag themall here for just one tine.

CHAI RVAN APOSTOLAKI'S:  Rick, you can tel
us what you think. | nmean that is a good suggestion.
WI1l you be ready by then? The thing is | really
don't want us to be in a position where you have
already invested a lot of time and effort doing
sonething and then we cone in and say well, gee, we
don't like that. | nmean it would have been nice for
you to have done sonet hi ng el se.

So how can we influence the process, if
you guys, of course, want to get this input, what is
the tinme frane it may be a good -- the Level 2, we can
conbine it wwth the Level 2 subcomm ttee neeting.

MEMBER CORRADI NI :  Yes. The question is
will we -- we could have sone of these paranetrics
studi es using MAAP done at that point in tine.

CHAI RMVAN APOSTCOLAKI S: Ckay.

MEMBER CORRADINI:  Now if we have a joint
commttee neeting wth the two conmttees, |'’mworried
that it will just be a several hour discussion about
why some peopl e one code versus another. And we won’t

actual |y be di scussi ng how does t he subj ect of therno-
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hydraulic uncertainty factor into the core damage
frequency and | arge rel ease frequenci es.

CHAI RVAN APCSTCOLAKI S: Wl |, the Chairman
of the subcommttee is not here but we have sone of
t he nenbers.

MEMBER WALLIS: Well, | think you know
sone of the questions we are likely to ask.

MEMBER CORRADINI: That’'s why he is
worried. That is why he doesn’t want to vol unteer.

MR. WACHOW AK:  That is why | amworried
about that because we have to renenber that this
particular subject in the PRA is not addressing the
m nutia of how you calculate gravity driven systens
for design basis accidents.

This i s how does the uncertainty of being
able to accurately calculate when the core is
uncovered and refl ood. How does that reflect back on
the core damage frequency and the | arge rel ease
frequency?

MEMBER WALLIS: | guess what |I'm
reflecting is --

MR. WACHOW AK:  And if we can't discern
that with our common cause nobdel anyway no matter how
accurate we get in our codes, then is it a useful

di scussi on?
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CHAI RVAN APOSTOLAKI'S:  Wbuld it be then

better in your mnd to have this discussion when we

nmeet on the Level 2 PRA? Because sone of the nenbers
of the therno-hydraulic subcommttee will be there
anyway. But the focus will not be therno-hydraulics.

MR. WACHOW AK:  We could do that.

CHAI RMAN APOSTOLAKI S:  So when do you --

MEMBER CORRADINI:  Can | ask --

CHAI RVAN APOSTOLAKI'S:  -- think you will
have sone of these cal cul ations? February? You don’'t
have to have a conplete set by the way.

MR. WACHOW AK: Yes. February should be
fine.

CHAl RMAN APOSTOLAKIS: | f you say, you
know, yes, this is what we plan to do and we agree --

MR.  WACHOW AK: W tal ked about our
schedul e yesterday and our rebaselining. W were
wor ki ng on that last night. |'mtalking about the
engi neering schedule that is several pages -- a
hundr ed pages.

CHAI RMVAN  APCSTOLAKI'S: So maybe the
February

MR WACHOWAK: | think it fits into the
February tinme frane.

MEMBER CORRADINI: Can | ask a point of
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information for the two -- oh, | guess Gahamis and
Saidis -- but sol’mnot really -- 1"mnot even sure.
So we are now |l ooking at the PRA. Has the therno-
hydraul i ¢ subcomm ttee al ready | ooked at desi gn basis
guestions relative to ESBWR? And if the answer to
that is no, we are getting a little bit ahead of
ourselves. And that is what, | guess, |’mcurious
about .

CHAl RMAN APOSTOLAKI S:  Have you?

MEMBER WALLIS: Well, I'’mnot sure we’ve
| ooked at them --

VI CE CHAI RVMAN SHACK:  You’ ve said the code
can be used.

MEMBER KRESS: W said we had the sane
results.

MEMBER CORRADI NI :  But in terns of Chapter
15 analysis, has the therno-hydraulic subcommittee
| ooked into design basis space? That is what |'m
curious about.

CHAI RVAN APOSTOLAKI'S: W have a comment
fromthe staff. Amy?

M5. CUBBAGE: R ght. Any Cubbage. Yes,
the commttee has only looked at it in the pre-
applicationreviewand it was the acceptability of the

application of the TRACG code to ESBWR for LOCA and
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stability. But you have not seen the results or the
desi gn.

MEMBER CORRADINI:  So | guess we are
getting -- unless | msunderstood, we are getting a
bit ahead of ourselves because we drag themin about

one thing. They are still yet to be dragged in about

MEMBER WALLI'S: Why don’'t we drag themin
in therno-hydraulics to do the Chapter 15 stuff and
also to sort of extend that into this area?

CHAI RMVAN APCOSTOLAKI S:  Because then you
woul d need the PRA guys there.

MEMBER WALLIS: | don’t think you need the
PRA guy. You just saying show us the therno-hydraulic
uncertainties and beyond desi gn basis accidents.

MEMBER S| EBER  Have we convinced the
staff how they can review the PRA and never review
MAAP?

CHAI RVAN APOSTOLAKI'S:  Yes, we will do
that after the break. Wen is the therno-hydraulic
subconm ttee going to neet?

MEMBER WALLIS: | have no i dea.

CHAI RVAN APOSTOLAKIS: Is it before
February when they are going to neet the next tine?

MEMBER CORRADI NI : Do you want ne to | ook
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up what we have listed as the tinme?

CHAI RMVAN APOSTCOLAKI S: Ckay.

MEMBER CORRADI NI :  The next time --

CHAI RVAN APOSTOLAKI S: The subconmittee to
revi ew ESBWR cal cul ati ons.

MEMBER CORRADI NI : Well, 1"mjust | ooking
for the next therno-hydraulic subcommttee.

CHAI RVAN APOSTOLAKI'S: It has not been set
Eri c says.

MEMBER CORRADINI:  Ch. Well then | don't
know.

CHAI RVAN APOSTOLAKI S:  So do you think
that will be before the February tine frane? No?

PARTI Cl PANT: The neeting is in January.

CHAI RVAN APOSTOLAKI S: Anyway we can still
| ook at these without having the benefit of the other
revi ew because really what | think the objective wll
be will be to agree or cone to reasonabl e agreenent
t hat what they are planning to do i s reasonabl e i n our
m nds.

They don’t have to have done it. So | see
those two as decoupled really to a | arge extent.

MEMBER CORRADI NI : | guess just to -- |
guess, Graham | don't -- if | were them | wouldn't

agree to go into the den of the therno-hydraulics
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folks wth this. | would rather conme back in a -- if
they are going to tab a Level 2 discussion, conme back
and tal k about this because a |ot of the sane fol ks
will be in the room anyway.

CHAI RVAN APOSTOLAKI S:  Ckay. So --

MEMBER WALLI'S:  So what kind of animals do
you expect to find in this den?

(Laughter.)

MEMBER CORRADI NI : I’ m just watching his
response. | wouldn’t want to do it.
CHAI RVAN APOCSTOLAKI S: | think we have

exhausted the subject. And Eric will work with GE to
set up dates for February or thereabouts to address
Level 2 plus this issue.

MR. WACHOW AK:  Plus this issue.

CHAI RMVAN  APCSTOLAKI S:  And what ever
information GE can bring us by then, that will be
fine.

MR WACHOWAK: And | wll try to nmake
clear in that tine that the objective of this therno-
hydraulic uncertainty is to help determne howit is
going to effect the PRA anal ysis.

CHAI RMAN APOSTOLAKI' S:  Fine. But | nean
sonme calculations showng the uncertainty in the

inputs and how they effect the output and then a
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di scussion of the nodel uncertainty w thout getting
i nto, you know, maj or research projects woul d probably
be hel pful.

MR, WACHOW AK:  Ckay.

CHAI RVAN APOSTOLAKI S: And now your
guestion was whether we should go over the external
event anal ysi s?

MEMBER CORRADINI: It’s noot.

CHAI RVAN APOSTOLAKI S: Why shoul d we do

t hat ?
MEMBER CORRADI NI : Let’s go to RTNSS.
MEMBER WALLI'S: RTNSS. RTNSS.
CHAI RVAN APOSTOLAKI'S:  Oh, yes, that is
i nportant.

MR WACHOW AK:  Okay.

PARTI Cl PANT:  Wth about five m nutes.

CHAI RVMAN APOSTOLAKI'S:  No, he has nore.
He has nore. But let --

MR. WACHOW AK:  Well, basically what | was

CHAl RMAN APOSTOLAKI S: Do you have a
handout here?

MEMBER WALLI S:  Yes.

MR. WACHOW AK: Yes, it is the one that

says Regul atory Treatnent of Non-Safety System
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CHAI RVAN APOSTOLAKI'S: Thi s one?

MEMBER KRESS: Surpri se.

MR. WACHOW AK: It looks just like this
one.

MEMBER WALLI S: Usually they put these in.

CHAI RVAN APOSTOLAKI S:  Ckay. Thank you.

MR, WACHOW AK: Ch, yes, you are right.
| did change the way the title was.

CHAI RVAN APOSTOLAKI'S:  Yes, the title --
the bigtitleis Probabilistic R sk Assessnent. Here
you change it.

MR. WACHOW AK: | opened the wong file.

CHAI RVAN APCSTOLAKI S:  That is
i nexcusabl e, Rick.

(Laughter.)

MEMBER MAYNARD: What is the probability

of that?

MEMBER KRESS: Human error.

CHAI RVAN APOSTOLAKIS: .16 we said
yest er day.

MR. WACHOW AK:  After having done it, it
IS one.

Ckay, now - -
CHAI RVAN APOSTOLAKI'S: Do you really need

to go over all these slides?
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MR, WACHOW AK:  No, we don’t need to go

over all the slides.

CHAI RVAN APOSTOLAKI S: Ch, okay.

MR, WACHOW AK: | was trying to give him
sonme reassurance that -- because we covered this topic
with the staff in about a day. So --

CHAI RVMAN APOSTOLAKI'S: So we need at | east
t hree days.

MR. WACHOW AK: W want to tal k about --
in the past, revisions of the DCD and in the PRA,
there were sone questions about how we treated or how
we canme to our RINSS set because we had the very
m ni mal set of equi pnent that was in that program

We took an extensive | ook again at all of
the different SECYs that are associated wi th RTNSS and
what we have in our design and reassessed that and
canme up with a different set. And this will be the
di scussi on of that.

Ckay. This is basically background, where
the information comes from The one thing | want to
point out is that alot of thisis fromprecedent. It
i s what happened wth AP1000 and AP600 is --

CHAI RMAN  APOSTOLAKI S:  Speaki ng of
precedents, one thought strikes nme here. In -- was it

50. 69 where we have this matri x of category one, two,
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three, four? Are you famliar wth that?

MR, WACHOW AK:  Yes.

CHAI RVAN APOSTOLAKIS:  Is this -- there we
have safety-rel ated systens and then the PRA cones in
and says no, with the safety related you will have two
categories, one and three. Non-risk significant and
risk significant. Then you have the non-safety
rel ated and you have categories two and four, | think,
right?

Four is non-safety related, none risk
significant, two, non-safety related but risk
significant according to the i nportance neasures. |Is
this RTNSS busi ness sim | ar our categories? It |ooks
like it is simlar to Category Two, non-safety-
related. So can we take advantage of the work that
was done there and put sonme order here?

MR WACHOW AK:  No.

CHAI RVAN APOSTOLAKI S: Way not ?

MR. WACHOW AK:  Because the instructions
for howto do this is contained here.

CHAI RVAN APOSTOLAKI'S: I n 94/95, these are
the years?

MR, WACHOW AK:  Yes.

CHAI RMAN APCSTCLAKI'S:  That is way before

this 50.69 was approved.
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VEMBER WALLI S: Your criterion Cis a bit

i ke what he is describing here.

MR WACHOWAK: It is a bit like it but
when you | ook at how we have to do it, it is different
than what is in 50.69. It is different than what’s in
-- or not in 50.65 but in the nmmintenance rule
guidance. It is different than what is in the D RAP
gui dance.

MEMBER WALLIS: This is --

MR. WACHOW AK: There are severa
different risk ranking prograns that attenpt to do the
same thing. They do it in different ways. And you
end up with different results if you follow a
di fferent path.

CHAI RMAN APOSTOLAKIS:  So there is an
inconsistency in the regulations then. That is what
you are saying? Because in ‘94, ‘95 | don’t think
peopl e were using inportance neasures to the extent
t hat were used in 50.69.

MR. WACHOW AK: I n this particul ar case,
i nportance neasures don’t cone into play.

CHAI RMVAN APOSTOLAKIS:  That’'s right. So
then this question is nore appropriate for the staff
| suppose.

MR. WACHOW AK:  They are up next.

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

88

(Laughter.)

PARTI Cl PANT: We don’t want to m ss our
shot at them

(Laughter.)

MR. WACHOW AK:  Ckay. The requirenents
come from-- these are the ABCrequirenents listed in
a slightly different way but we’ ve gone through an
eval uation of all those things. Wat we find is from
the determnistic side that we had in Rev 0 of the DCD
that ARI was RTNSS and Rev 1 took it out. Well, it
needs to go back in. It neets one of these
requirenents.

Al so when | ooking at this, we found that
the feedwater control system or the feedwater
controller itself also falls into the RTNSS cat egory
because in order for standby liquid control to work,
we have to have a feedwater run back. So it falls
into here as a support system if youwll, for that.

VICE CHAIRVAN SHACK: OCh, the SLCS
requi res the successful run back?

MR, WACHOW AK:  Yes.

VI CE CHAI RVAN SHACK: | appreciate that.

MR. WACHOW AK:  For the overall success
criteria. SLCS can still bring the power down in the

reactor but we can't neet all the other contai nnent
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paraneters and things without the run back. So --

CHAI RMAN APOSTOLAKI S:  SLCS is a standby
control

MR. WACHOW AK: Station bl ackout should
not bring in any nore RTNSS criteria for the passive
sci ence because they are really desi gned for a 72- hour
station blackout. Now we have to | ook again at other
t hi ngs based on post-72-hour criteria.

Seismc, in our seismc margins anal ysis,
we showed -- well, let ne start off, seismc responses
all provided by safety-rel ated conponents so on the
determni stic side, nothing cones in there.

Qur seism c nmargi ns anal ysi s only i ncl uded
safety-rel ated conponents. And we show that we neet
the seismc margi ns so we don’t think we have anyt hi ng
new on seismc comng in. But once again, this post-
72-hour safety is applicable to seismc and this is
where the controversy cones in.

VI CE CHAI RMAN SHACK: | have a questi on.
You nentioned yesterday and the seisnm c margi ns was
the sort of thing that | noticed that, you know, the
seismc margins basically ended up wth a set of
requirenents on fragilities for equipnent that you
said was going to go back in the design control

docunent s.
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MR, WACHOW AK: Yes.

VI CE CHAI RMAN SHACK: Is there anything
else fromthe PRA that is going to go back into the
desi gn control docunents that you have identified?

MR, WACHOW AK:  Yes.

VICE CHAIRMAN SHACK: A quick one
par agraph summary?

MR, WACHOW AK:  Well, we need to go back
and specifically | ook at those and nake sure that |i st
is conplete. | know we're --

VI CE CHAI RVAN SHACK:  You won’t effect the
DAC fromyour instrunmentation and control ?

MR, WACHOWAK: It won't effect the DAC
for the instrunentation and control. But it may
effect the configuration of the instrunentation and
control .

So the DAC itself is based on all the
different technical requirenments that are associated
with & But there is nothing in the DAC that says
that two of those |oad driver cabinets need to be
separated so that we woul d prevent spurious actuation
during a fire. That would cone out of the PRA and we
woul d I'ist that one as a PRA requirenent.

W’'ve nmade an attenpt once at going

t hrough and identifying all the things that went into
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design requirenents that cane out of PRA analysis
That list is inconplete because a ot of it happened
in the conceptual design state.

VI CE CHAI RVAN SHACK: Wl I, I'’mthink nore
inthis formal statenment now where, you know, you’ve
subm tted docunent.

MR, WACHOW AK:  We will work on that.
don’t have that off the top of my head.

Now | ong-term safety. Wat we have to
| ook at for long-termsafety -- this is what happens
after 72 hours when our batteries would be considered
to be dead. W really need to |look at all events.
You can’t just way well, what do you do after a LOCA?

VWll, you have to consider LOCAs. You
have to consider transients. You have to consider
seismc events. You have to consider hurricane
events. All those things. It is a conprehensive
| ook.

And then we have to look at all the
di fferent functions.

MEMBER WALLIS: In the |ong-term cooling,
you tal ked about in this section the back up water
fromthe fire protection system

MR, WACHOW AK:  Yes.

MEMBER WALLI'S: And you said that your
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concl usi on was RTNSS supplies to sel ected portions of
the ESBWR fire protection system But there was
not hi ng specific. | nmean selected portions could be
anything. And it wasn't clear to ne how you sel ected
the portions that were RTNSS.

MR. WACHOW AK:  And you are | ooking at the
slide now? O are you |ooking at sonething that was
in the --

MEMBER WALLI'S: |'m | ooking at the text.

MR WACHOW AK: -- DCD?

MEMBER WALLIS: Text. |In the text. The
| ong-term safety we were talking about. You were
tal ki ng about back up water in this context. And we
see here a very vague statenent that RTNSS i s supplied
to selected portions of the fire protection system

MR. WACHOW AK:  And that may be part of
what the contention with the staff on the whol e RTNSS
i ssue has been because sone considered it |ess than
conpl ete and sone considered it not explained very
wel | .

MEMBER WALLIS: Ckay. So you don’t --

MR. WACHOW AK: So we’ve said --

MEMBER WALLIS: -- know the reference
here, okay.

MR, WACHOW AK: -- that this is what our
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plan is or this is what our strategy is for handling
RTNSS and we still owe the staff a wite up on that.

MEMBER WALLI'S: But that is where it is.
It is still work in progress. That is why it is
i nconpl et e.

MR WACHOW AK:  Ckay.

CHAI RVAN APOSTOLAKI'S:  So how is PRA used
to determne -- did you tal k about it?

MR. WACHOW AK: W haven’t gotten to that
part yet. W wll get there.

CHAI RMVAN APOSTCOLAKI S: Ch, good.

MR, WACHOW AK: Long-term safety though we
have to consider core cooling, decay heat renoval
post - acci dent nmoni t ori ng, and control room
habitability. M strategy for all contingencies is it
just basically nmeans we have to be able to say this is
how we are going to do long-term safety under these
condi ti ons.

In earlier versions of the DCD, the idea
was that after 72 hours, we woul d have enough ti nme and
personnel onsite that we can figure out sonething.
And that is not consistent with the guidance that is
witten in the SECY docunents and especially in the
precedent that is out there.

It is consistent though wth existing
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plants in severe accident managenent planning and
things like that. But that is okay. W understand
that this is a different plant, different process.

So we’ ve rel ooked at this and said let’s
go through it in a systematic process. Wat is our
strategy for any of the different scenarios for |ong-
termsafety?

MEMBER WALLIS: What is the difference
bet ween core cooling and decay heat renoval ?

MR WACHOW AK: In ESBWR it turns out to
be no difference. But in general it could be the
cont ai nment versus --

MEMBER WALLIS: It could be decay renoval
fromthe containnment.

MR, WACHOW AK:  Yes.

MEMBER WALLI S:  Yes, okay.

MR, WACHOW AK: But in ESBWR, those things
are linked --

MEMBER WALLIS: It is transparent. It is
t he sane thing

MR, WACHOW AK: -- it is the sane thing.

Those first things need to be done
determnistically. Then in the end we can use the PRA
to determne the risk significance of any of those

functions. So the PRA doesn't tell us what we need
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for long-termsafety. It is used to determine what is
the significance of those things for long-termsafety
after we have figured out what they are.

CHAI RVAN APCSTCOLAKI S:  And the
significance woul d be what? | nportance neasures? O
what ?

MR. WACHOW AK: that is kind of how we did
that was sonewhat by inportance neasures for this.

Q her parts of the risk significance is done using the
focused PRA to say how we neet the goals with safety-
rel ated and RTNSS equi pnent only.

CHAI RVAN APOSTOLAKI'S:  So you woul d find
then the --

MR. WACHOW AK:  |'Ill get to that.

CHAI RVAN APOSTOLAKI S: Ckay.

MR. WACHOW AK: Ckay? Just for our plant,
zero to 72 hours, everything is safety related. W
don’t need any operators during that tine frane.
Three to seven days, there is requirenent that
anyt hing we are going to consider for long-termsafety
has to be onsite.

And then for seven plus days, we can go
get comodities fromoffsite. D esel fuel, water, air
bottles, food. | don’'t know how food factors into any

of this.
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CHAI RVAN APOSTOLAKI S: Food you sai d?

MEMBER CORRADI NI :  MDonald’s is al ways
near by sonewher e.

MR. WACHOW AK: So in general if you have
nmore time then when it has to happen you can inpose
| ess stringent requirenents onthings. So time should
be considered in this and when in determ ning the risk
significance, time should be considered al so.

We are | ooking at saying that repair of
sonmething we are crediting is okay if you don’t need
it for three days. Gkay? Now that statenent itself
you have to read sone nore into it. The fire punp
t hat we have, we have the punp, we can use it for
| ong-termcooling to supply water to the | CPCC pool s.
But it is one punp though.

If we turn it on, we can refill the pool
fairly quickly. And then if the punp fails, you have
approxi mately three nore days before you have to get
it started again if you have already refilled or
nostly refilled the punp.

MEMBER WALLI S:  You only have one punp for
the fire protection systenf

MR. WACHOW AK:  No. That is the portion of
the fire protection system that are RTNSS, selected

portions of the fire protection system
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So we want to be able to consider that in
the determnistic | ook at these things. Once again,
we have to have all the functions. So the next piece
then is after we determne all the things fromthe
determnistic look of what is going to be witten
then we ook to see if there is anything additional
t hat conmes out fo the PRA

W need to neet the safety goals CDF of
| ess than ten to the mnus four and LRF of |ess than
ten to the mnus six with sone consideration for the
cont ai nment performance goal considering only the
safety-related and RTNSS systens. Then if we don’'t
nmeet those goals, we would add systens until we did,
okay?

VWhat we are saying is that for risk
significance here, line in the four box thing for
50.69, risk significance here would be those things
that you had to add to get to these goals. So you
can't mneet the goals wth just safety-related
equi pnent al one.

MEMBER WALLIS: |Is there any one of them
that neets the CDF criterion here?

MR. WACHOW AK: The CDF criteria isn't
difficult to neet with ESBWR

MEMBER WALLIS: Now you don’t need any
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RTNSS for that do you?

MR. WACHOW AK:  No, the large rel ease
frequency one though is a little nore chall enging
since it is two orders of magnitude lower. And we do
have the common cause failure of the digita
i nstrunment control system the safety-related --

MEMBER WALLIS: Well, it is this steam
expl osion business isn't it? That steamexplosion is
t he probl em

MR, WACHOW AK:  No, it’s -- if the digital
instrument control system has its catastrophic
failure, failure of everything, then we | ose ECCS and
we | ose our containnment isolation capability.

MEMBER WALLIS: Is this one which is
subject to those 0.1 factors? Is that it? Failure of
LOCA system

MR. WACHOW AK:  So that one is in there.
So what we have ended up saying is that selected
portions of the diverse protection system would neet
this risk-significant RTNSS category that give us two
ways of perform ng the ECCS and contai nnent isolation
functions.

And we are still |ooking at which are the
right functions to put that inon. It is probably not

all of them It is nost |likely going to be the manual
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portion of the DPS. | know that the other vendors did
a simlar sort of an analysis and cane out with about
the sanme results. That would be risk significant,
nmostly likely subject to a sinple type of a tech spec
on that system

Now we’ ve got ot her systens where we woul d
address uncertainty in the focused PRA. W have been
tal ki ng back and forth with the staff on how we shoul d
go about doing this.

One suggestion is that we take all of our
wor st case sensitivities, put those together in the
focused PRA, and then add ot her systens associ ated or
ot her non-safety-rel ated systens and see how we woul d
conme about neeting the goals.

CHAl RMAN APOSTOLAKI S:  What does this
mean? Systens needed to address uncertainty?

MR, WACHOW AK:  When we do the focused
PRA, right, there is still uncertainty in the focused
PRA.

CHAI RMVAN APOSTCOLAKI S:  Right.

MR.  WACHOW AK:  So we have a point
estimate. And in the top portion we would say what do
we need to get the point estimate bel ow t hese goal s?
In this one we have the uncertainty band on the PRA

and what systens do we need to add to make sure that
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the uncertainty band is bel ow t hose goal s.

CHAI RVAN APOSTOLAKI' S:  Who says that it
has to be? | nean these are goals on the nean val ue.
Nobody says that the 95th percentile has to be |ess
than ten to the mnus four.

MEMBER CORRADI NI :  Unl ess | m sunder st ood
from your overview, you neet the top thing with the
mean estimate, right?

CHAl RMVAN APOSTOLAKIS:  Yes. And that’s
the regulation. Oh, no, it’s not even a regul ation.

MR. WACHOW AK: That’s the focused -- the
focused PRA renoves all non-safety-related systens
from the PRA. So the focused PRA has nuch hi gher
nunbers than what you see there.

MEMBER KRESS: But you still neet --

CHAI RVAN APOSTOLAKI'S:  This is with active
syst ens.

MR, WACHOW AK: That’s with inpassive
syst ens.

MEMBER KRESS: In one of our letters, we
made the comment that for new plants |ike ESBWR t hat
the safety goals ought to be CDOF ten to the m nus five
to respond to the Conm ssion’ s expectation for a high
| evel safety for new plants. Wy did you select ten

to the mnus four for the RTNSS?
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MR, WACHOW AK: This is what was approved

in the SRMwas ten to the m nus four.

MEMBER KRESS: | know but | woul d have --
if I had have been them | would have read the ACRS
letter and said well, let’s use tento the mnus five.

CHAI RVAN APOSTOLAKI S:  But you neet that
anyway | can see.

MEMBER KRESS: Yes, they made it.

MR. WACHOW AK:  Wth the focused PRA or
with the -- the focused PRA consi dering uncertainty on
everything --

CHAI RVAN APOSTOLAKI'S:  Poi nt esti mat es.

MR. WACHOW AK:  Point estimates? Yes, we
meet that.

CHAI RMAN APCSTOLAKIS: So I'mreally
curious about this uncertainty business. | nean yes,
it is okay to address but | don’t think you start
conparing upper percentiles to the goals. That is a
very bad precedent.

MEMBER WALLI S: Why?

CHAI RVAN APOSTOLAKI S:  Because the goal s
were set for nean val ues.

MEMBER WALLI'S: But it does show i nherent
safety.

CHAI RVAN APOSTOLAKI S:  Ch, yes, sure.

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

102

There is no end to it. | nean it is sonething to
address it but not to nmake it formal and denmand the
whol e distribution or 95 percent of it.

MEMBER WALLIS: It is a good design tool.

CHAI RVAN APOSTOLAKI S: | mean existing
pl ants don’t neet that.

MR. WACHOW AK: so let nme just ask a
different question. So if you were to do all this
with this upper bound, could you basically say you

don’t need to evacuate? Could you change your outer

CHAl RMAN APOSTOLAKIS:  No, you are just
changi ng the requirements w thout any benefit.

MEMBER WALLI'S: Wy doesn’t that benefit?

CHAI RVAN APOSTOLAKI' S:  Because the staff
will cone back and tell you, you know, this is
irrelevant to evacuation.

MEMBER WALLI'S: But the public is safer.
There is a benefit.

CHAI RVAN APOSTOLAKI'S:  Yes but | nean cone
on. There is a fundanental philosophy here that the
Comm ssion sets regulations. And if you neet them
you are safe enough. You are not going to turn around
and say yes, but if | was to do this, and this, and

that, |'msafer --
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MEMBER WALLIS: Wy shouldn’t a good

desi gner make a thing that is safer than is required?
| don’t understand what you are argui ng about?

CHAI RVAN APCSTOLAKI' S:  The desi gner woul d
but we woul d not demand it.

MEMBER WALLIS: No, we’'re not. But they
are doing it. | mean why should they be bl anmed for
doi ng sonet hi ng whi ch nakes sense?

CHAI RVAN APOSTOLAKI S:  Nobody is bl aning
t hem

MR. WACHOW AK: | want to make sure -- we
have designed a plant that is mnuch safer than
required.

CHAI RVAN APOSTOLAKI S: Ckay.

MR, WACHOW AK: That is what we presented
yesterday, those nunbers. This is determ ning which
conponents that we have designed in have regul atory
control on themversus being designed in. So we
shoul dn’t necessarily have -- well, we shoul dn’t have
to change the design of the plant in order to neet
t hese goals. W should be able to say this is what it
is. And if there is sone availability requirenents,
okay.

So for the things that are needed to

address uncertainty, | understand your concern about
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keepi ng the whol e of the uncertainty band bel ow t hose
goals because that is not how the goals were
established. | share that view

But the precedent does not do it that way.
So we have to -- you know we’'re trying to get through
the process so we’ve |ooked at it with that |ight.

CHAI RVAN APOSTOLAKI S:  This statenent,
these are not risk-significant systenms 1is your
proposal or sonmething you have agreed to with the

staff?

MR. WACHOW AK: It is ny proposal. 1In the

context of RTNSS, risk significance really cones down
to the difference between needing to have things that
are like tech specs versus things that can be
controll ed by the mai ntenance rule. And | don’t want
to have a tech spec on a non-safety-rel ated conponent
because it was included in the RTNSS set because of an
uncertainty cal cul ati on.

So in order to make the words in the SECYs
work out, | have to say that these things that are put
in here are not considered risk significant as far as
t he RTNSS programis concerned.

They may be risk significant in the
mai nt enance rule program They may be risk

significant in the D-RAP program |If you did 50.69,
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they may even be risk significant if you did 50.69.
But in RINSS, they would not be considered risk
significant.

CHAI RVAN APOSTOLAKI'S: | understand. Now
| get it.

MR, WACHOW AK: Ckay. And --

MEMBER WALLIS: |’mnot sure how you are
going to explain that to a non-expert on regul ati ons
but go ahead.

MR WACHOW AK: It is difficult.

MEMBER WALLIS: If | were to explain it to
my students, they wouldn’t have a clue what | was
tal ki ng about.

MEMBER CORRADINI: It took himan hour
just for us.

CHAI RVAN APOSTOLAKI S:  Ckay, let’'s --

MEMBER CORRADINI: O a half an hour.

CHAI RVAN APOSTOLAKI' S:  Can we speed it up
t hough because I’mgoing to start |osing nenbers.

MR. WACHOW AK:  Okay. W also have to
| ook at initiating events. There is a process that is
descri bed in the SECYs there that is al so described a
little better in the Wstinghouse RTNSS Topical,
basically going to do the sane thing.

And we have been through that. W don’t
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see any new conponents conming in that way.

MEMBER WALLIS: On this slide here, that
is where | asked you yesterday.

MR, WACHOW AK: Yes, this is tough one to
do at this stage for RINSS because adverse system
interactions cone into play after you have done the
design details and you have built the thing and you
say oh, well this wasn't supposed to do that. The
function of all the equipnent is that there is no
adverse systeminteractions. It is things that happen
in detail design that |l ead to potential adverse --

MEMBER WALLIS: Well, it is hard to
predict but it can be sonmetinmes a thing which really
is the Achilles heel of a design, | nean sonething
unexpected in an interaction led to an undesired
consequence.

MR WACHOW AK: R ght .

MEMBER WALLIS: So it is sonething you
have got to be aware of.

MR. WACHOW AK: W have to be aware of it
and in the RTNSS discussion, what we will have to do
is we wll have to say that this still needs to be
consi dered t hroughout the design of the plant.

| expect that as we find these, we can

design them out of the plant. But if there is
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sonething that [ater on cones up to be an interaction
that we can’t design around and we have to use a non-
safety-rel ated conponent to address it, well then that
will end up going into RTNSS.

MEMBER WALLIS: What was said yesterday
was that in reading the text, it just seened to be
very di scursive and when you reached concl usi ons t hat
things were insignificant, it seened to be a little
fluffy or wooly.

But maybe that is the way it has to be at
this stage. Maybe that is the way it has to be. And
maybe that is why | was expecting a nore hard-nosed
analysis when it is inpossible to do one yet.

MR. WACHOW AK:  That is the case.

MEMBER WALLI S: Ckay.

MR. WACHOW AK: Ckay, in the end, what we
end up with is fromthe determnistic side, we have
one of our diesel fire punps is connected to a pair of
tanks that provide enough water for seven days of
decay heat renoval. W said part of the Diverse
Protection System it is looking like that is goingto
be the manual actuation of ECCS conponents fromthe
Di verse Protection System

And then post-accident nonitoring, which

specific instruments have to be in the post-accident
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monitoring set for after 72 hours has not been
conpletely established yet. W are going to use the
Reg. Guide 1.97 process to help us determ ne that.

MEMBER WALLI'S:  This external connection,
is this the fire truck drives up and punps water in?

MR WACHOW AK:  Yes.

MEMBER WALLIS: And is there any control
on the chem stry of the fire water? Does it nmake any
di fference to what happens in the long run to --

MEMBER SIEBER: By the fire truck

MEMBER WALLIS: | would think it m ght
make a difference. You put in sone really crumy
water, it mght eventually gum up sonethi ng.

MEMBER MAYNARD: Well | think any tinme you
get to this stage in an accident, yes. That is going
to be the | east of your worries though. It is going
to be -- long-term recovery of the plant from
sonething like this is going to be a major issue.
Probably it wll never happen.

MR. WACHOW AK: If the fire truck is ever
actually used, that will be a big deal.

VMEMBER MAYNARD: Ri ght.

MEMBER WALLIS:  You want sone control of
what is actually put in there in terns of what is in

the water presumably.
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MEMBER CCORRADI NI
to figure it out.

MR, WACHOW AK:

have had a station bl ackout

109
| think --

. You ve got seven days

In a scenari o where we

that has |asted |onger

t han seven days, we probably woul d be | ess concerned

about the quality of the wat
MEMBER WALLI S:

MR, WACHOW AK:

er at that point.
Ckay.

And just keeping it going

until we can figure out howto really get power back
and do what we need to do.

MEMBER WALLIS: Al right.

MR WACHOW AK: It is a contingency -- it
is not the preferred path.

Thi ngs to address uncertainty, we have --
our BPMACis in RTNSS to address the uncertainty with
the -- since we don’t have --

MEMBER WALLI'S:  That is the one that works
with 99.9 percent probability?

MR, WACHOW AK: The del uge systemis 99.9
percent. That is our target reliability. And we need
to design a systemthat neets that reliability. That
is the comm tnment we have.

And then some of the functions of FAPCS,

right nowit is |looking |ike suppression pool cooling
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and a cooled LPSI node of FAPCS would be added to
address uncertainty.

The last part is going into treatnent.
The only thing that is different from what may have
been seen before is that for sone of the post-72-hour
capability functions, the precedent has been that
t hese woul d be consi dered sei sm c category 2 buil di ngs
and conponents. \Were that is alittle -- or not a
little, that’'s quite onerous for our design to do
t hat .

So what we are saying is the things that
are needed here, we wll be using a conbination --
depending on the significance but a conbi nati on of
international building codes and this new ASCE code
for seismc to address things |ike our service water
system and el ectrical building, things to keep the
di esel generator running after 72 hours.

That is the end.

CHAI RMAN APOSTOLAKI S: Fi ni shed? Good.

Any nore comments or questions from the
menbers who want to be -- nothing.

Thank you very nmuch, Rick. This was very
informative. W appreciate your comng here for the
day and a half. And we wll keep in touch to set up

t he new dat es.
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W will now break for 15 m nutes unti
10:40. Okay. Of the record.

(Wher eupon, t he f or egoi ng
matter went off the record at
10: 24 a. m and went back on the
record at 10:40 a.m)

CHAl RMAN APCSTOLAKI S: W are back in
session. Wuld you please sit down or stand up but
don’t talk.

Ckay, now we are going to hear fromthe
staff. Whuld you please identify yourselves and tel
us why you can address this commttee. Wat are your
qualifications pl ease?

MR. KEVERN. Good norning. M nane is Tom
Kevern. |'mthe Project Manager coordinating the
staff’s review of the ESBWR PRA. |I'mgoing to start
off and give a brief update for the staff from the
proj ect managenent perspective. And then Lynn wl]l
provide the staff’s perspective on technical issues.

M5. CUBBAGE: Tom we can’t hear you.

MR. KEVERN: It’s not working?

PARTI Cl PANT: You need to get near it.

MR. KEVERN. Ch, okay. Should | start
over again?

CHAl RMAN APCSTOLAKI'S:  No. Well, the
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reporter, did you get all that? Gkay. She did.

PARTI Cl PANT: She w Il screamif she
doesn’ t.

MR. KEVERN: Al right. The primry
purpose of this neeting of the subcommttee was to
provi de GE an opportunity to provide an update on the
ESBWR PRA. And Rick has done that over the |ast day,
day and a half.

|’d like to point out that the staff had
an opportunity to hear the same presentation and
engage in extensive discussion and interactions with
CGE two weeks ago in two days’ worth of public nmeetings
that we hosted on PRA and RTNSS. So we are famliar
with the topics and the issues and the overal
presentati on.

And 1'd Ii ke to add that froma
gqualitative point of view, we had many of the sane
i ssues and discussion that the subcomm ttee has been
having for this day and a half.

Overall, we are encouraged by GE s revi sed
approach to RTNSS. Sone of the subconmttee nenbers
mentioned in reading the material that has been
provi ded previously it was not real clear exactly what
was or was not RTNSS and how they were approaching

t hat topic.
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And so we were quite encouraged to hear
what they plan to do as well as we are encouraged what
pl ans they have for Revision 2 of the PRA. Now we
have to wait and see what the information | ooks |ike
when it is presented.

Just an update relative to RAlIs. The
staff’s review, since the |ast subcommttee neeting
back in April, continues. To date we have issued a
total of 157 RAIs. And the review continues.

Just a little bit of accounting data
there, the responses that we have received so far
nunber 84. And that is what we consider both conplete
as well as partial submttals. So obviously renaining
we've got 73 that are still outstanding.

And as far as suppl enental information, we
currently are in agreement with GE that there is a
m ni mum of 15 that require additional supplenental
information and there is likely to be nore to cone.
That is why the plus sign is there on the 15.

| guess a key point on this slide is that
the effect on the forthcom ng Revision 2 of the PRAIS
to be determined. So how many of these outstanding
RAI's as well as the responses are applicable and w |
be resol ved by Rev 2 or whet her we need to go back and

do sone type of an accounting activity or conparison
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or exactly howwe are going to treat the existing RAI's
consi dering the scope of change that CGE has told us we
are going to have in Rev 2.

Two concerns that staff has is big
pi cture, schedule and staff resource allocation. The
schedul e that Ri ck went through yesterday, just add on
the note about the -- or enphasize the issue of COL
applications, we are |looking at revision -- well,
Revi sion 2 of Chapter 19 are com ng in soon. But then
nmore inportantly, Revision 3 of the entire DCD
i ncl udi ng Chapter 19 which is going to incorporate the
insights and results of Revision 2 of the PRA as wel |
as the review of Revision 2 of the PRA and then, as
we know, we’'ve got two potential applicants have
indicated that they wll be submtting COL
applications for ESBWR desi gn early Novenber of 2007.

So froma staff resource allocation, that
presents a problem This is not a new problem |
mean we have known about this for a while but this
just highlights it with the discussion we’ve been
havi ng these |l ast two days with GE. The staff ends up
being tasked with doing parallel reviews on the PRA
itself, on the overall design control docunent for
certification, as well as COL applications.

So we are doing parallel reviews and
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tasked w th doi ng devel opnent and preparati on of SERs
in parallel with a couple of different subjects. So
that is the challenge the staff has. As |I’ve said,
we’ ve known about this but we just want to highlight
it in front of the subcommttee.

So noving on then, that is the end of ny
part of the presentation.

MEMBER MAYNARD: Just a question from an
overview. O these questions and the interactions
that are going on, just kind of a perspective, how
much of that is relative to required versus -- i s sone
of this potentially driving the Ilicense applicant
beyond what is required in this PRA? O just kind of
a perspective on that.

MR. KEVERN. Are you referring GE? O the
vendor? O the COL applicants?

MEMBER MAYNARD: The vendor in this case.
| m sure your position is that all these are part of
the requirenents and driving it above. But, you know,
sonetinmes the types of questions and where these
things lead can drive an applicant above what is
really required. |’mjust --

MR. KEVERN: | guess the staff’s position
would be it is all required but in sone cases, the way

the RAI s worded, it would be asking for
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clarification so that the applicant and the staff
menber are understanding that the approach and the
details of neeting the requirenents are the sane.
That there is asynchronous -- well, there is a
synchroni zed response or a synchroni zed content of the
PRA or the DCD

Any questions?

(No response.)

MR. KEVERN. Al right. At that point,
|"d like to transfer it over to Lynn.

M5. MRONCA: Okay. MW nane is Lynn M onca
and 1'm the Branch Chief in the Division of Ri sk
Assessnent. M group is the PRA Licensing Branch.
And | would like to introduce sone of the key
techni cal reviewers before |l gointo the key technical
revi ew i ssues.

First is Nick Saltos. He is also in the
Division of Risk Assessment in NRR And he is a
primary reviewer for Level 1, at power, internal and
external events.

And t hen we have Marie Pohida who is al so
in Division of Risk Assessnent. And she is review ng
t he shutdown issues for the PRA

And then we have Ed Fuller and actually

al so Bob Palla but he is not here. And Ed and Bob are
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wor ki ng on review ng the Level 2 PRA

And also I'd like to introduce Hossein
Hanzeehee. As you know, he is going to be the Branch
Chief for ESBWR and other boiling water reactors in
the new reactor organization. As you know, the
transition between NRR and NRO occurs on January 21st.

CHAI RVAN APOSTOLAKI'S:  So he is getting
credit he doesn’'t deserve.

(Laughter.)

M5. MRONCA: No he just puts nme here
i nstead, right, today.

Ckay. These |l ast two days have been very
beneficial to the staff to hear the status of the
ESBWR PRA design and issues and to hear the ACRS
gquestions and comments.

Several of the staff issues have al ready
been discussed in the |ast two days and all of these
issues that we wll be talking about have been
provided either formally to GE as requests for
additional information or in the case of sone draft
RAl's that we haven't sent yet, we have di scussed with
GE at public neetings.

And | know t hat you have sone questions so
whenever you have any, |'m sure the staff wll be

happy to oblige, happy to answer.
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Okay, the first -- we are |ooking at the
key technical review issues in Level 1 at power,
internal and external events -- common cause failure
probabilities. W have al ready discussed that a
little bit. The switch that GE is going to be doing
fromthe al pha nethod to the M net hod.

And | think sone of the staff comments
were that the val ues of the al pha paraneters were not
avai l able for sone basic events in the reference
dat abases. And that in sonme cases, the commpn cause
factor probabilities were significantly |ower than
those used for simlar conmponents like in the AP1000
desi gn.

Ckay, the next issue --

CHAI RVAN APOSTOLAKI'S:  You were here this
nor ni ng so you heard the di scussi on anong the nenbers

regarding the values. What is the staff’s position?

Do you want the applicant to use the latest -- not
|atest really. 1 mean we’'re tal king about |ate *90s,
early 00's, | guess.

The val ues of either al pha factors or the
multiple Geek letters, is it okay to go to the
utilities required docunent, which is kind of old, or
use the nore recent nunbers? |Is there a difference?

Does the staff have a position on this?
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MR SALTOS: Yes, this is Nick Saltos. | f

| can answer this question. W are not requiring the
applicant to go to the utility requirenent docunent
but for certain events, we don’t have any other -- for
the squi b valves or software failures, we don't have
any other sources. So we want themto use the best
avai | abl e sources.

CHAI RVAN APOSTOLAKIS: So if there are
nunbers in both the Idaho reports and the utility
requi renments docunent, you woul d rather see the | daho
nunbers be used because they are nore recent.

MR. SALTOS: If they are nore reliable,
yes.

CHAl RMAN APOSTOLAKIS:  Well, you can't
judge that. | nean they are just nore recent.

MR. SALTOS: More recent does not
necessarily nean it is nore reliable especially as
they apply to conmponents used in an advanced -- in a
new reactor design necessarily.

CHAI RVAN APOSTOLAKI'S: | don’t know how
you want to nmake that judgnent but anyway. GCkay. So
that answers it.

M5. MRONCA: And again, we are awaiting
Rev 2 of the PRA so we can do a nore detail ed review.

The next issue, nodeling of |&C systens,
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| think we have tal ked about that a lot in the |ast
two days. And probably with GE in other public
meetings nore. Just a couple of the issues that the
staff had on that is that we requested sinplified
bl ock diagrans to help understand the fault tree
analysis and the basis of sone of the commobn cause
events, including the software fail ures.

And we feel that resolution of this issue
is very inportant because it inpacts the nodeling of
other PRA areas like fire risk as well as PRA
applications like RINSS. And so, again, we are
awaiting Rev 2 of the PRA for that.

CHAl RMVAN APOSTOLAKI'S:  So how do you
handl e sonething for which there are no accepted
nmodel s for calculating failure. | nean these guys are
not -- you don’'t expect GE to close the gaps in the
state of the art, do you? 1It’s not their business.

So it is inportant but as a community we
really don’t know howto doit. So we will go to good
ol d defense in depth. And use a determ nistic way of
licensing reactors. So clearly you have to understand
| mean those bl ock diagrans will be very useful in
goi ng through where the signals conme fromand go to
and what they do and all that. But putting nunbers on

these, | think is asking too nmuch -- for too nuch.
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M5. MRONCA: Ckay.

CHAl RMAN APOSTOLAKIS: So that is ny
personal view. And | see one other nenber agrees.

M5. MRONCA: Do you have any response,

Ni ck?

MR SALTOS: Well, 1'd like to conmment to
that. Yes, in general | agree. But we wll have to
certify this design with the state of the art that we
have today. And what basically our philosophy is if
we err, we err in a conservative way.

And we are |ooking at the high |Ievel
attributes |like separation, nunber of divisions,
separation, redundancy, this kind of features. And
that is what we nodel in the PRA

Those are the assunptions that we have to
have requirenents to nmake sure that they are going to
be nmet when the plant fromthis design is built.

And the uncertainties, by the way, before
you tal k about the uncertainties in the RINSS, we are
not tal king about the normal uncertainties here that
you quantify. W are tal king about uncertainties for
common cause failure. Meeting that goal of ten to the
m nus four wwth aten to the mnus six probability for
common cause failure is not good enough.

W want to capture this in our decision
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making. So that is the reason that we go through
sensitivity studies and try to consider sone nore
conservative val ues of the probabilities that we feel
nore confortabl e about.

CHAI RVAN APOSTOLAKI'S:  Are you going to
put nunbers on the perfornmance of |&C systens?

MR, SALTOCS. W can -- the | &C systemis
going to have certain hardware that we have -- it is
not very difficult to put failure rates on those.

CHAI RVAN APCSTCLAKI' S: But the thing that
is inmportant there is the software.

MR. SALTOS: The software --

CHAI RVAN APOSTCLAKI'S:  You can’t do that,
right?

MR. SALTOS: -- yes, this is the big
unknown. This is where the area of uncertainty is.

CHAI RMVAN APOSTOLAKI S: And you will not --

MR. SALTOS: But we are not going to take
our decision for RTNSS on ten to the m nus six but we
m ght feel confortable about taking our decision wth
ten to the mnus three. And based on currently
avai l abl e software in other industries that they can
support a ten to the mnus three. And considering a
show of defense in depth that we have the diversity

systemavail abl e and has the regul atory requirenents.
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CHAI RVMAN APOSTOLAKI'S: | think you shoul d

rely on those. And the regulatory requirenents. |
don’t think there is any basis for a ten to the m nus
three or two or five or six. These nunbers are
conpletely out of the blue and they don't nean
anything. Defense in depth is the nane of the gane
t here.

M5. MRONCA: and | think we are | ooking
forward to seei ng what GE provides us with for revi ew.

Okay. Next issue, PRA mssion tine. |
know t hat CGE provided the 72-hour mssion tine
sensitivity analysis for the baseline PRAfor internal
events. And | guess we feel that the post-24 hour
failures can be very inportant for RTNSS. And sone
i nportant post-24-hour failures were not included.

And no sensitivity study with 72-hour
m ssion tinme was perfornmed for external events. And
we expect that GEis going to address these issues in
Rev 2 of the base nodel also.

Ckay? Fire risk issues, | know we didn’t
go through Rick’s slide on fire risks. But the
foll owi ng i ssues, again, we think should be addressed
in the PRA. The potential for fire-induced spurious
val ve actuati ons causi ng LOCA or incorrect valve |line

up, snoke damage of nultiple digital |&C conponents,
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probability of fire barrier failure and fire
propagation to adj acent areas, the i nportance of non-
safety systensinmtigatingfire-initiated accidents,
and inpact of the |1&C design on fire risk analysis.
And, again, we are waiting for GE's response on that.

PRA input to the licensing basis, thisis
kind of a general issue for everybody. But sone of
the things that we think should be included are to
identify the inportant safety insights related to
specific design features and assunptions made in the
PRA and use such insights to identify and/or support
requirenents for the certified design.

CHAI RVAN APOSTOLAKI'S: Wiy is that a GE
issue? Isn't that an agency issue?

M5. MRONCA: To identify the inportant
safety insights?

CHAI RVAN APOSTOLAKI'S:  No. PRA input to
the licensing basis. | nean shouldn’t the agency
deci de what that input should be? | nean GE would
just conply with whatever the agency deci des. Unl ess
| msunderstand the bullet. Wat does it nean? How
much of the PRA becones part of the |icensing basis?
I s that what the neaning is? So what does it nean?

M5. MRONCA: Well, maybe we were incorrect

in saying licensing basis. | know that is sonething
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that we are thinking about now. And that is being
di scussed with the Comm ssion, too, in terns of how
much of the PRA, plant-specific PRA and also the

design-specific PRA are going to be submtted for

revi ew

CHAl RMAN APOSTOLAKI S:  That is what it
means. It is a Part 52 issue.

M5. MRONCA: Right. It is a Part 52
i ssue.

CHAI RVAN APOSTOLAKI S:  Ckay. So then |11
conme aback to ny earlier corment. This has nothing to
do with ESBWR | nean this is sonething the agency
has to decide. So it is not an issue to raise with
t hose guys.

MR, SALTCS: If | can answer this question
here, an objective of the PRA review for design
certification, for the ESBWR i n the previ ous ones, you
used to identify what we call certification
requirenents like ITAC, SSEs, RTNSS requirenents,
okay? This is the responsibility of both the industry
and us. It is a joint effort.

At the end, we are going to | ook at what
assunptions are nade in the PRA and we are going to
agree that the plant has to be built to neet those

kinds of assunptions. So this is an effort that
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i nvol ves assunptions, involves results, involves
i nportance, sensitivity, uncertainty analysis, all
consi dered an integrated fashion.

And to identify t hese ki nds of
requirenents to make sure that the assunption are
going to be net when the plant reference certified
design is built.

CHAI RVAN APOSTOLAKI'S:  Yes. But is there
an issue there?

MR. SALTOS: Where it is an issue, we have
to do the work. We have to identify the | TACs, we
wi |l have to identify what conponents go i nto the RAP
W have to see if a certain systens neans you have a
tech spec, we have to go through the RTNSS process and
see what kind of systemwe have to have, regul atory
requirenents, and what ki nd of regul atory
requirenents.

CHAI RVAN APOSTOLAKI'S:  So you are asking
CE to give you input to that process?

MR SALTOS:  Yes.

CHAI RVAN APOSTOLAKI S:  Ckay. So | suspect
that the bullet is not well stated. Anyway, now --

M5. MRONCA: That is correct.

CHAl RMAN  APOSTOLAKI S:  -- that you

explained it, it makes sense.
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M5. MRONCA: It makes sense, okay.

CHAI RVAN APOSTOLAKI'S: It has nothing to
do wth the subm ssion of the PRAitself. It is the
results of the PRA that are relevant to future tests
and so on which I think is neaningful.

M5. MRONCA: | think one other itemwe had
under there was -- | think N ck tal ked about was
RTNSS.  And we know that the docunentation for that
remains to be submtted and reviewed. So if you had
any questions on RTNSS, now woul d be the tine.

CHAI RVAN APOSTCOLAKI S:  And the therno-
hydraulic uncertainty i s sonething that we di scussed.

M5. MRONCA: Ckay. |It’s over. kay.

CHAI RVAN APOSTOLAKI S:  For today.

IVS. MRONCA: Yes, therno-hydraulic
uncertainty, we don’t need to tal k about that.

VI CE CHAl RVAN SHACK:  No, | want to know
what the staff’s expectations are to address the
t her no- hydraul i ¢ uncertainty.

MR. SALTOS: GCkay. | can tal k about how
we address the issue for AP600 and AP1000. And ny
understanding is that GE has conmtted to so sonet hi ng
simlar. GCkay --

VI CE CHAI RMAN SHACK:  That is the original

pl an.
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MR, SALTCS: Yes. The therno-hydraulic

uncertainties basically are uni nportant i nthe passive
system because of the -- of course, there are nore
driving forces. And using best estinmate conputer
codes, there is not good enough because of the
variability of the different paraneters that are used
in the therno-hydraulic cal cul ations.

You m ght conme up with errors that are of
the order of magnitude to the driving forces
t henmsel ves. Therefore, in sonme systens you m ght
t hink that you have enough injection lines to do the
job. You m ght not have enough really. And the
sequence mght end up in core danage.

And before, in order to do that,
Westinghouse did not calculate the uncertainties.
VWat they did, they bound the uncertainties because
calculating the uncertainties for so many sequences,
it is not an easy task. It requires a lot of --
probably thousands of therno-hydraulic cal cul ations.

And if they can denonstrate that the
systemw th the success criteria they assune coul d do
the job, it was not necessary to go and calculate a
nunber, especially a small nunber, you know, that
woul d require lots of therno-hydraulic cal cul ations.

So what they did, the first step was to
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identify what we called the |ow therno-hydraulic
margin risk significant sequences. |n other words,
the sequences that they have a frequency above a
certain cut off and al so they have been shown with a
particul ar therno-hydraulic code |ike a fast therno-
hydraulic code like MAAP, to have a |ow therno-
hydraul i ¢ margi n.

And, of course, we had a | ot of questions
about do we believe MAAP. And so they did
benchmar ked, you know, MAAP wi t h NORTRAN who was their

licensing basis code and tried to see what are the

predi ctions. So once they benchmarked MAAP, they used

that for sensitivity -- the sensitivity around sever al
cases of therno-hydraulic cal culations and with that,
they identified those |low therno-hydraulic margin
sequences.

And t hen t hey used t he NORTRAN, the design
basis code, to do the calculation for those |ow
therno-hydraulic margin  high risk significant
sequences.

CHAl RMVAN  APOCSTOLAKI S: | have two
questions. The first one is factual. Last tine the
subcomm ttee nmet you showed us an RAI that dealt with
t her no- hydraul i c uncertainties. Have you received a

response to that?
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MR, SALTCS: Not yet.

CHAI RVAN APCSTOLAKI' S: When you heard this
earlier today, the strategy that GE is proposing,
which really says -- and it is not the sane w th what
you just described -- essentially what they are sayi ng
i's, you know, again, comng back to the val ves, the
seven out of eight criterionis very conservative, is
extrenely conservative. |If we go down to five or four
valves, it is the common cause failure nodel that
saves us because if there are such |arge
uncertainties, that it is really not worth doing any
cal cul ati ons on the therno-hydraulic side.

Now from what you are saying, you would
still like to see sone calculations |ike what was
menti oned earlier.

MEMBER SI EBER Well, no. It is still the
question of how many of these -- do you do the
paranetric calculations with MAAP? And how nuch do
you have to do with a code |i ke TRACG

CHAI RVAN APOSTOLAKI S:  Yes. | f you decide
to handle this issue.

MR. SALTOS: If | can address the common
cause failure, first of all, we are tal king about a
variety of systenms what they don’'t have that nuch

diversity like the pressurization series. And then
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when -- the common cause failure for two valves is
much higher than the common cause failure of three
val ves.

So | f t hey di d t her no- hydraul i c
cal cul ations so that they can show they cannot afford
to | ose two valves, then that would penalize themin
t he CDF.

CHAI RMVAN APCSTOLAKI'S:  But they are
al ready saying that they can -- oh, | see.

MR. SALTOS: Well they say seven have to
-- they don't say seven have to work. They say that
they have to be -- if I"mcorrect, five have to work
out of eight. Okay. But if thereis six to work to
wor k out of eight neans only two are allowed to fail.

So the common cause failure applies to
two. It doesn’t apply to --

CHAI RVAN APCSTOLAKI'S: To the whol e thing?

MR SALTOS: Yes.

CHAI RVAN APOSTOLAKI S: But your argunent
is that this insensitivity that we tal ked about

earlier may not be such a big deal because it applies

MR, SALTCS: Yes. Wiat |'’msaying is yes,
you cannot whisk this issue away because of that.

CHAI RMAN APOSTOLAKI S: | under stand now.
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It seens that the opposition and | suspect the
subcommttee’'s position is that we would |like to see
sone of these paranetric uncertainties propagated and
see what happens if, for nothing else, for defense in
dept h purposes to educate ourselves and so no.

MR. SALTOS: In other words, even if there
is an argunent regarding the common cause failures,
which is also in dispute now, we would still like to
see those. And using a code that is running nuch
faster than TRACG at least for nme, would give
tremendous insights. | nmean it doesn’t have to be the
conplete Cadillac cal cul ation.

MEMBER ABDEL- KHALI K:  One of the therno-
hydraulic concerns that | am concerned about is the
possibility of non-condensable gases being trapped
bet ween the squi b valves and the check val ves due to
error in start up procedure.

If this line is not conpletely full with
water, the squib valve is designed to expand the
reactor pressure. And, therefore, that line up to the
squib valve will be full of water. The |ine between
the tanks and the check valves will be full of water.

But | haven’t seen any details in design
or start up procedures that woul d sonehow assure t hat

this space between these two valves will be full of
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water. And if that space is full of gas, then | can
see all sorts of therno-hydraulic problenms associ at ed
with the operation of the gravity driven system

Has that issue cone up?

M5. MRONCA: W have therno-hydraulic
staff here if they would |ike to conme up and address
an issue.

CHAI RMAN APOSTOLAKI'S: This is the therno-
hydraulic staff?

M5. MRONCA:  Yes.

PARTI Cl PANT: The token staff.

PARTI CI PANT: The usual suspects.

PARTI Cl PANT:  You conme on out of the
woodwor K.

MR. LANDRY: Ckay. Ral ph Landry, Chief of
Nucl ear Performance and Code Revi ew Branch. The exact
probl em you are asking about we haven't |ooked at.
But we had the auditing done at Wl m ngton this week.
And t hey have rai sed a nunber of questions and several
addi ti onal analyses which General Electric wll be
per f or m ng.

And | will have to check with themthis
afternoon when | talk with themand find out if this
is run. But there were a nunber of questions on non-

condensabl e gas transfer between wetwell and drywel | .
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And | will have to check and see if they have | ooked
at particular lines.

MEMBER ABDEL- KHALI K:  Thank you.

CHAI RMAN APOSTOLAKI'S: Al right.

MR. LANDRY: But, yes, we have raised a
nunber of concerns about non-condensabl es already.
But I'"mnot really sure about this exact I|ine.

PARTI Cl PANT: Did you want to say
sonet hi ng, M ke?

MEMBER CORRADI NI :  Well, | just wanted to
get back to what Bill said because | think what Bill
suggested when Rick was up seens |like a reasonable
approach. But it is a slight bit different than what
you just said. So | want to nmake sure |’ve got the
two as a way just to talk it out.

What Bill was suggesting that seened
reasonabl e to ne was to use sonething that runs faster
and screen out what the uncertainties are fromnodels
versus initial and boundary conditions. And then you
get sone sort of subset that could get you down to a
poi nt where you would start -- some of active fuel
starts uncoveri ng.

And at that point, it is not clear what
t he vendor m ght chose to do. But what | hear you

saying is that at that point, once you have screened
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down to that, you would want to see sone nore
mechani stic calculation of how the water |evel and
uncovered core and timng of uncovery would be done
with sone nore nmechanistic nodel. Do | hear that
right?

MR. SALTOS: Wen you say nore nechanistic
nodel - -

MEMBER CORRADI NI :  Than MAAP.

MR. SALTCS. Yes, yes, nore design basis.

CHAI RMAN APOSTCOLAKI S:  Yes, | know but |
mean that is what they used for design basis.

MR. JENSEN. Hi, I'mWalt Jensen of the
Fuel Performance and Code Review Branch. And | have
been asked to look at the therno-hydraulic
calculations to support the PRA. W haven't seen
t hose cal cul ati ons yet but our one concern we have is
t he MAAP code which we haven't reviewed but we have
seen conparisons between the MAAP code and nore
mechanistic nodels for the analysis of reactor
syst ens.

And MAAP doesn’t always follow the sane
trends. So basically just off the shelf, | think one
could not support that MMAP is a best estimate
conputer code for the analysis of reactor systens.

And it wll have to be benchmarked for a particul ar
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case against the nore mechani stic code. So that was
done for AP1000 and AP600.

MEMBER CORRADI NI :  Ckay. | think -- so
what | heard you say and what was just stated is
simlar. So know |let ne ask the 64 dollar question.
Wul d t he devel opers of TRACG bel i eve that even TRACG
is workable and nmechanistic in the reginme where |
start uncovering for hundreds of seconds and start
worrying about other physics that TRACG not
necessarily has itself been reviewed for. So |I'm
getting a second opinion. Good.

CHAI RMVAN APOSTOLAKI S: Ral ph?

MR. LANDRY: Ckay, M ke.

MEMBER CORRADI NI :  Hi, Ral ph.

MR. LANDRY: Hello, Mchael. W were very
specific when we revi ewed TRACG for ESBWR LOCA. W
stated very carefully and very specifically that the
review did not cover uncovery of the core --

MEMBER CORRADI NI :  Ckay.

MR. LANDRY: -- or core heat up because
the anal yses that were presented at the tinme showed
that the core never uncovered so we did not reviewthe
transition boiling nor the done boiling heat transfer
nodels in the code. And we stated in the concl usions

that should the core ever be shown to uncover, we
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woul d have to reopen the revi ew of TRACG because t hose
nodel s were not reviewed for adequacy.

So if you are tal king about com ng down
and uncovering the core and you start to get
transition boiling, we cannot make a conclusion as to
t he adequacy of TRACG at this point.

MEMBER CORRADI NI :  Ckay.

MR. LANDRY: That review may cone in the
future because CGeneral Electric has infornmed us that
their plan is to come in with TRACG for the operating
fl eet which, of course, will show core uncovery. And
we W ll review those nodels at that point.

MEMBER CORRADI NI :  For DBA rel ated?

MR. LANDRY: For DBA rel ated.

MEMBER CORRADI NI :  Okay. Thank you.

MR. WACHOW AK: This is R ck Wachow ak.
So if they are in a situation now where sonme don’t
believe the MAAP results for anything and we have
others that say that they don't believe the TRACG
results if the core is uncovered, there is no therno-
hydraul i ¢ code available for us to calculate core
damage.

MEMBER CORRADI NI : That is what | was
afraid of. So | guess what I'm-- so |I’mgetting back

to what Bill suggested which seened reasonabl e at the
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time. So | just keep on bringing it back up because
| want to see if thereis aflawwhichis if you do a
range of initial and boundary condition sensitivity
calculations and you find wthin that you get sone
subset of core uncovery for sonme anount of tine.

And it is in that w ndow which that Ri ck

suggested is a w ndow, that you know full well it is
wi thin a bigger window of potential 1'Il call margin,
is the staff -- does the staff have a plan on what --

forget GE for the nonent. Does the staff have a plan
of what they are going to do to anal yze that to decide
if it is good, bad, indifferent? That is what |I'm
still -- I"mstill struggling wth.

MR. LANDRY: Are you talking about PRA
space?

MEMBER CORRADI NI :  Yes, let’s just stick
with the PRA space. Let’s not deal wth other space.

MR. FULLER Can | take a crack at this?

MEMBER CORRADI NI :  Yes. Just PRA space.

MR. FULLER  Yes, I'’mstick to PRA space.

CHAI RVAN APOSTCOLAKI' S: Coul d you identify
yourself for the record?

MR. FULLER I'mEd Fuller in Division of
Ri sk Assessnent. And | happen to have a little bit of

hi story with MAAP.
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It is certainly true that the industry
hasn’t submtted MAAP for review to the NRC. But on
the other hand with respect to its use for success
Criteria determnation, |’maware -- and the NRC st aff
are very definitely aware that the MAAP users group
has an effort under way to redo the therno-hydraulic
qualification work that was done roughly 15 years ago
for both BWRs and PWRs, conparing agai nst vari ous
experinments to benchmark sone of the nodels.

And at the sane time, it is recognized
that these have had to be redone so they are redoing
themfor MAAP 4. And they are putting together a new
MAAP applications docunent which they will be sharing
with the NRC. W are anticipating seeing the very
early chapters of this fairly soon because EPRI has
told us that they want to send themto us.

It is my understandi ng that before 2007 is
done, they will probably have this qualification --
this benchmark work redone and submtted in a
docunent, probably by the end of 2007. Wat does this
do to our timng for the review of what we are getting
for the ESBWR? |t doesn’t |look like the timng neshes
very wel |

So -- but again, what we are tal ki ng about

are applications in PRA space where one coul d expect
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t hat applications where the core mght or m ght not
uncover in a success criteria determ nation would be
addr essed.

CHAI RVAN APCSTCLAKI'S:  |Is there any sense
wi thout a detailed statenment of how well MAAP has
performed? In other words, what are the node
uncertainties? The gentleman before Ral ph said that
he has seen sone conparisons and so on

Ch, you are back

MR. JENSEN: Yes, |’m here.

CHAl RMVAN APOSTOLAKI S:  So did MAAP
consistently wunderestimte? Overestimate? By a
factor of 1.325? O by this? By that? 1In other
words, if | see the paranetric uncertainty and then
have sone idea of the nodel uncertainty, maybe I w ||
have sone insights that are not really very detailed
and accurate but at least 1'Il have sone idea that |
amnot off by significant --

MEMBER SI EBER:.  Well, | nean you have the
AP1000 experience with, you know, the question was,
you know, was MAAP applicable to these flows with | ow
driving heads. You know they are not exactly the sane
sequences here but, you know, they are |ow driving
heads in both cases. It seened acceptable in that

particular situation. And I'’mnot sure --
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CHAI RVAN APOSTOLAKI S:  Have you seen any

ot her conparisons that wll give us sone idea about
t he nodel uncertainty there?

MR. JENSEN:. The conparisons |’ mthinking
of --

CHAl RMAN APOSTOLAKI S:  You have got to
identify yourself again, sorry.

MR. JENSEN. Ch, I'mWalt Jensen of
DSS/NRR.  And for AP1000 we | ooked at conpari sons
bet ween NOTRUMP and RELAP.

And we also ran RELAP cal cul ations and
conpared MAAP with RELAP and it is hard to say which
is the nost conservative or which is under predicting
or over predicting. Just the trends were different.
The pressures, perhaps RELAP would decrease the
pressure, slower descent and MAAP per haps woul d have
a sudden drop and then it would |l evel off. And then
by the end of the run, they woul d have about the sane
resul t.

O they would predict core uncovery at
about the sane tinme but getting there, they seened to
go different routes. So when you matched one to the
other for a particular plant and a particular
sequence, you could say well, yes, MMAP is doing

pretty good. W can use it as a scoping tool.
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But as far as saying that -- basing their
concl usi ons on what MAAP predicting, other than just
| ooki ng at a bunch of cases and finding the [imting
perhaps -- limting amount of core uncovery and sayi ng
perhaps this is the worst case, | don’'t think one
woul d want to go any further.

It wll be submtted. And there will be
nore benchmar ki ng done and maybe tonorrow t he MAAP
w Il be inproved.

CHAI RVAN APOSTOLAKI S: But even when you
have different behavior, is it possible to give sone
sense -- to have sone sense as to how far off it is
even at the worst point?

MR, JENSEN: Yes.

CHAI RVAN APOSTOLAKI S: By a factor of 1007

MR. JENSEN: No, not a factor of 100.
Maybe a factor of two.

CHAI RVAN APOCSTOLAKI S: A factor of two.
Soif | have the paranetric uncertainties and t hen put
on top of thema factor of two or three if | want to
be nore conservative, | still get sonething usefu
which | don’t necessarily have to use in a specific,
you know, conpare with criteria.

But I wll have a pretty good idea, it

seens to ne, as to the accuracy of the cal cul ati ons.
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So we are not really tal king about a major research

project here, are we? W are not. Because the

paranetric calculations, | nean Quy used to just do
this routinely -- yes, Mchael, they do in sone --
MEMBER CORRADI NI : | just --
CHAI RVAN  APOSTOLAKI S: -- renowned

institutions so --

MEMBER CORRADINI:  No, | just -- the only
reason | think we want to -- | don’t want to bring up
any nore. |I'mjust -- sorry.

CHAI RVAN APOSTOLAKI'S:  No, but | nean --

MEMBER CORRADI NI :  But | guess what |'m
seeing is though -- what has led ne to ny question is
how you answered it relative to what could be done.
And it is not necessarily trends or timng as nuch as
it is an interval quantity.

| think the thing that R ck nentioned t hat
| was -- unless | msheard him-- is that seven val ves
t he sl ope was going down. At five values, the slope
went up shortly but it never got close to the original
tenperature the fuel was at.

Those are t he key physi cal phenonena t hat
if I sawit all the same with MAAP or TRACG then |
woul d say | don’t care about the trendi ng because it

is a mtter of the stored energy. And if the stored
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energy is causing a heat up or a cool down.

And that may give ne a |l ot of confidence
that given all the wiggling, it is still about the
sanme behavi or.

CHAI RVAN APOSTOLAKIS: It is a matter of
gai ni ng confi dence at the end, that what you are doi ng
is roughly correct.

Ckay, | think we -- have we exhausted
this? Oh, I"'msorry. Yes, Ralph?

MR. LANDRY: Ral ph Landry again. That is
an area, it has been the position that we in the DBA
side of NOR have taken for years. But MAAP if you
want to use MAAP to conpare sequence to sequence to
sequence, that is fine.

But if youwant touse it for quantitative
nunbers then we have a problem because we haven't
reviewed it. And the use of the of the code that we
have seen, at places like the Stefan Institute in
Czechosl ovaki a and ot her institutes that have used the
code and conpared it with codes |i ke RELAP 5 in Polish
papers, we have seen consistently that MAAP over
predi cts the vessel inventory by a factor of about two
to two and a hal f.

So we know t hat the code consi stently over

predicts the quantity of water in the vessel. But
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that said, if you want to use the code against itself
for nunbers of sequences, then you can say this
sequence rel ative to this sequence does this, relative

to this sequence does this.

And we are not arguing with that.

But our

argunment is what is the quantitative capability
because we haven’'t |ooked at it and we haven’t seen
the qualification and assessnent of it. Thank you.
MEMBER CORRADI NI :  Thank you.
CHAI RVAN APOSTOLAKI S:  Rick?
MR. WACHOW AK:  This is Rick Wachow ak.

| don’t know that we resolved anything with all of

that. I'mstill at a loss of how get to the end here.

W, inthe tine frane avail able, we w |

not be able to have the nunber

of TRACG cases to do

what Westinghouse did. What we can do is,

if we

identify risk significant sequences, we can have sone
TRACG cases. | don’t know that that has been resol ved
on that.

The other ting about there Dbeing
di screpancies of things like two and a half tines the
vol unme of water, that just sounds |ike sonmeone didn’t
know how t o use MAAP because you check those sorts of
t hi ngs when you set up your nodel

You do a steady state run and you t ake the
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mass of water that is in the core and you conpare that
to your other calculations. Like at GE we have this
process called W\Vol, weights and volunes. And we
conpare the nmass of water in the vessel to what is in
the weeble calculation, which is the official
calculation of that. And if there is a discrepancy,
you fix it before you do and start doing other
cal cul ati ons.

So | don’'t wunderstand why GE woul d be
penalized from using a code that has been used
t hroughout the United States and success criteria
cal cul ati ons for PRA because soneone i n Eur ope doesn’t
know how to use the code.

CHAl RMVAN APOSTOLAKIS:  But is it true,
Rick --

MEMBER CORRADINI: W try not to let the

prof essors use the code. That could be even nore

danger ous.

CHAI RVAN APOSTCOLAKI S:  Are you sayi ng,
Rick, that -- well, would it be wong on ny part to
assune that you are still devel oping a strategy howto

deal with this?
MR, WACHOW AK:  Well, | thought | had
developed on in that we wuld do the paranetric

studies that we were being asked for. And that only
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in risk significant changes in sequence outcone we
woul d be required to do other code conpari sons.

| still get the feeling that the staff is
going to want to see every MAAP one show the sane
results as every TRACG one before we will have this
resolved. And | don’t know that that is ever going to
be achi evabl e.

MEMBER CORRADINI:  Can | ask is that what
we heard over here?

MR. SALTOS: We would like to -- what
West i nghouse di d, okay, they used MAAP extensively to
do sensitivities, decay heat, friction factors, okay,
and then they benchmarked MAAP with NOTRUMP bef ore
they did those sensitivities. So they believe in
those sensitivities. But they used extensively MAAP
and t hey used NOTRUMP on for those sequences that were
shown to have | ower margins. Only for those they used
NOTRUMP, the |icensing code.

Now | hear here that sone people don't
believe in your TRACG code. That m ght be a problem

MEMBER KRESS: It is not that they don't
believe it. It just hasn’'t been reviewed for those
t hi ngs.

MR, WACHOW AK: But even in going through

the process of -- we could benchmark maps and TRACG
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using the design basis calculations that were done
with MAAP -- oh, TRACG excuse ne, but when we have
done that, the question conmes in well your design
basis calculation doesn’'t conme anywhere near
uncovering the core so how do we know t hat when MAAP
shows the core uncovery is ripe that you know t hat.
You need to run TRACG to show the core uncovery
sequences.

And then there are things that well that
was cal cul ated wi thout a LOCA and you need to show
that it is going to perform the sane way during a
LOCA.

And real quickly you can get to the case
wher e Westinghouse was where it | ooked like in their
report they had 34 different sequences that they
needed to conpare between MAAP and TRACG and that
woul d be a very |l abor-intensive effort that right now
all of our TRACGefforts are going to witing the DCD.
And there is none left to go and do that piece of it.

So I"'mstill not sure where we go other
than we conplete the strategy that we have and then
see where it goes.

CHAI RVAN APOSTOLAKI'S: Wl |, nove on then.

M5. MRONCA: Continue? Myve on. Ckay.

Not the end of that issue but for today it is.
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Ckay. 1’1l cone back to vacuum breakers

PARTI Cl PANT: It wasn't nuch of a detour
was it, George?

M5. MRONCA: Ckay. For shutdown PRA, one
of the issues and these are in the formof draft RAls
and they were discussed | ast week with GE at a public
meeting, the first issue is a large early release
frequency risk. It looks Iike the |ower frequency is
dom nated by pipe breaks in an open contai nnent at
shutdown. And one of the concerns of the reviewer was
that drain events and vessel diversions weren't
assessed.

Anot her itemwas the role of the operator

CHAI RVAN APCSTCOLAKI S: Way early rel ease?
| thought we were just | ooking at | arge rel eases here.
M5. MRONCA: Marie, do you --

M5. POH DA: The |ower frequency in this
pl ant is dom nated by pipe breaks at shutdown. In
fact, the | ower frequency contribution at shutdown is
reported to be greater than full power because
basically what is projected to happen is you have a
pi pe break in vessel penetrations belowthe L3 |evel.

And you have an open cont ai nnent because t he equi pnent
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hatch is open with the operator failing to close it.

| guess you are questioning the |arge
early rel ease frequency as opposed to | arge rel ease.

CHAl RMVAN APOSTOLAKI S:  Yes. Wiy do you
worry about early?

MEMBER CORRADI NI : It just happens to be
early in that case.

CHAl RMAN APCSTOLAKIS: It just happens.
We don’t have to worry about it.

MEMBER KRESS: They are the sanme in this
case.

MEMBER CORRADI NI :  They are the sane, yes.

M5. MRONCA: Ckay.

CHAI RVAN APOSTOLAKI'S: | nmean it woul dn’t
have been wrong to --

MEMBER CORRADINI: It doesn’t make it
better if it is early.

M5. MRONCA: Ckay.

M5. PCH DA: |’ msorry.

CHAI RVAN APOSTOLAKI'S: You coul d have said
| arge release frequency risk then we would have a
pr obl em

M5. POHI DA:  Ckay.

CHAI RVAN APOSTOLAKI'S: You didn’t have to

enphasi ze the early part.
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M5. MRONCA: kay. | thought early had to

do whet her you coul d evacuat e peopl e before they were
exposed. And that issue hasn’'t been -- you know t hat
whol e evacuation issue hasn't been evaluated in the
shut down PRA

CHAI RVAN APOSTOLAKI S: the only reason why
| asked the question is because the goal is on the
rel ease.

M5. POHI DA:  Ckay.

M5. MRONCA: Ckay.

CHAI RVAN APOSTOLAKI'S:  So | was wondering
why you had to say early.

MS. MRONCA: Ckay.

CHAI RVAN APOSTOLAKI'S:  That is only for
exi sting reactors. But nove on.

M5. MRONCA: Ckay.

CHAI RMAN APOCSTOLAKI S:  Here is another
nodel that we have never reviewed. They used the EPR
nmodel s. But | guess for human error we use different
standards. The nodel that they are using has not been
reviewed by the staff. But give us now what your
concern is.

MEMBER CORRADI NI :  Since he has al ready
j unped ahead.

M5. MRONCA: Go ahead, Mari e.
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MS. POHI DA: Okay. Well the concernis is

that what we have seen in current operating plants
that -- what is domnating risk are errors caused by
the operator. And it is not pipe breaks but drain
down events or vessel diversions caused by the
oper at or.

These type of events were not included in
the shutdown PRA assessnment. However, there are
numer ous vessel penetrations at the head and |ines
| eading to rad waste, you know, processing sanpling
system you know, how do you protect, you know,
sonebody frominstalling a free seal or, you know,
mucki ng around t he bottomof the plant that could | ead
to a potential diversion path?

Al so, the auto isolation or the RACU in

t he shutdown cooling systemfunction is not included

in tech specs. And this junps back to the role of the

operator, you know, what is going to be automated at
shut down and what is going to require the operator to
do sonet hing at shut down.

So |’ mkind of junping ahead of ny slides
here but the tech spec coverage of systens |ike the
isolation condensers, the isolation of RWU, and
shut down cooling on | ow |l evel, you know, the CRDs and

the SRvVs at shutdown the tech spec coverage i s sparse
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ri ght now.

Now I'm waiting for an update on tech
specs that is due to arrive Decenber 22nd. But ny
review has to be based on what | have currently.

CHAI RVAN APOSTOLAKI S: But | would ask M.
Saltos do you apply to operator nodels the sane
scrutiny that you apply to TRACG? You want to see
sonme evidence that TRACG and MAAP and whatever give
reasonable results. And here you get results froma
nodel that this staff has never reviewed and yet it is
okay.

| nmean the EPRI nodel they are using was
never reviewed by the staff. And yet not only in the
shutdown case but also at power there is a nunber
. 167, the probability that the operator wll fail to
recogni ze that sonething is going on and so on. So
|’ m wondering about that why we apply different
criteria and standards.

MR. SALTOS: Well, we do have sone RAIs
wWth respect to the human ability analysis. But
overall, | have the inpression that the nunbers that
they are using there are on the conservative side.
And this new design they are so automated and the
operator actions are not as inportant as operating

plants. And they can afford to use nuch nore
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conservative probabilities.

CHAI RMVAN APOSTOLAKI S:  But we w ||
probably see newfail ure nodes actual | y because of the
different tinmes. But no, | agree with you about the
nunbers. | | ooked at the nunbers. Except for the
dependence i ssue that | raised yesterday, the nunbers
are reasonable. | nean ten to the mnus two is --
common cause failure of non-safety systens.

M5. MRONCA: Yes. That doesn’t include --
| guess the RTNSS eval uati on does not include conmmon
cause factor of non-safety-rel ated systens.

CHAI RVAN APOSTOLAKI' S:  Let ne understand
that. You didn't do that? The non-safety-rel ated
systens you don’t consider commpn cause? No, you do.

PARTI Cl PANT: | do.

CHAI RMAN APOSTOLAKI'S: Yes for the control
override system

M5. MRONCA: Ckay.

CHAl RVAN APOSTOLAKIS: But this is for
shut down.

IVS. MRONCA: This is a shutdown
eval uati on.

CHAI RVAN APOSTOLAKI'S:  I"m sorry.

MR. WACHOW AK:  This is on the initiator

nmodel of the shutdown --
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M5. POH DA: That is correct.

MR. WACHOW AK: -- before you get into the
fault trees. So it would be the comon cause failure
of -- | think what you are specifically tal king about
like all the shutdown cooling punps whil e shutdown
cooling is in operation.

M5. POH DA:  Yes, the two shutdown cooling
punps, yes.

MR. WACHOW AK:  That is before shutdown.

M5. POHI DA: Because what happens is the
cantil ever node of function at shutdown i s provi ded by
a non-safety-related system So according to the
RTNSS process you have to look at, either the
initiating event frequency contribution for, you know,
systens that are providing -- that are non-safety-
rel at ed.

So in the RTNSS eval uation for shutdown,
specifically in the initiating event frequency
eval uati on, common cause failure of the RACU shut down
cool i ng punps and ot her common cause failures of RACU
and support systens were not considered in the
eval uati on.

M5. MRONCA: (kay. Ready? And then risk
i npact of no contai nment nodes four, five, and six is

i nconpl et e.
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M5. POH DA: Yes, we had a bunch of

questions. W are trying to understand the risk

i npact of basically not having a contai nnent in nodes
four, five, and six. One is that containnment
integrity is nolonger required in nodes five and si x.
Therefore, the contai nment can be opened up.

And there are certain LOCA sequences t hat
were included in full power during LOCA sequences t hat
were postulated to occur in node five that were
included in the full power contribution. And we had
i ssues with that because during node five, you could
have an open cont ai nnent.

There is also the issue of that -- in the
DCD there are references that the containnent isn't
noted during power operation. And we also asked
questions, you know, if the containnent is still
cl osed but, you know, but the containnent is deinerted
so peopl e can start noving equi pnent in there, what is
the capability of the containnent to stay i ntact given
a severe accident with the generation of hydrogen,
okay?

So the inpact of, you know, how did
control at shutdown, the inpact of having an open
containment in nmode five and six, we have a |lot of

guestions in those areas.
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M5. MRONCA: Ckay. How about key

technical review issues in Level 2 PRA in severe
accidents? There are really two.

CHAI RVAN APOSTOLAKI'S:  But it is not the
subj ect of today.

M5. MRONCA: Ckay.

CHAI RVAN APOSTOLAKI S:  Anyt hi ng el se you
want to add?

M5. MRONCA: Basically we don’t have
enough information yet to reviewit. Howis that?

MEMBER CORRADI NI :  We are interested, too.

M5. MRONCA: Ckay.

CHAI RVAN APOSTOLAKI S: Any ot her comrent s?

(No response.)

CHAI RVAN APOSTOLAKI S: Thank you very rmnuch
bot h of you.

Any comments on anyt hi ng?

(No response.)

CHAl RVAN  APOCSTOLAKI'S: No? Not on
anyt hi ng.

Now we are going to go around the table
and you gentlenen wll tell ne what your first
i npressions are on what you have heard the | ast day
and a half. Shall we start with Mario or Jack? Wo

is ready? Jack, are you ready?
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MEMBER SI EBER: | struggled through a | ot

of the review parts assigned to nme because of non-
sufficient informationinthe design control docunent.
And, of course, that is under revision right now The
PRA is under revision. And in the |I&C section, |
expect that | will be able to do a better job when
see what the revisions are.

| think all the other argunents that have
been presented pretty clearly lay out the fact that
there is a lot of work ahead of everybody in order to
come to a conclusion on the PRA acceptability.

That’s it.

CHAI RMAN APOSTCOLAKI S: Thank you

M ke?

MEMBER CORRADI NI :  No other comments at
this point.

CHAl RMAN APOSTCOLAKI S: Ot o?

VEMBER MAYNARD: Well, | believe that both
us and the staff have quite a bit to do in pulling
together what is going to be required for a success
path. As | sit here and listen to all of our
guestions and suggestions and the staff, there seens
to be a lot of uncertainty as to what it is going to
take to satisfy us and the staff. And from an

applicant’s standpoi nt.
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But that can be real challenging tryingto
shoot at a noving target and just keep trying things
until either everybody gets tired or until sonmebody
says that is okay.

So, you know, | think that we have a
responsibility to take a | ook and identify what is it
going to take to nmeet the requirenments for us to be
satisfied with our review And not just keep having
nmeeti ngs and taking shots and going off on different
paths. So | think it is a challenge.

CHAI RVAN APOSTOLAKI S:  Ckay, Tonf?

MEMBER KRESS: Well, first off, | thought
the PRA |ooked pretty good, very conprehensive and
good event trees. But |I’manxious to see the
uncertainty analysis. W didn't see nuch on that.

| think one of the key issues has been
this | ast question we were discussing. | frankly like
GE' s approach. | think that is about the only way to
deal with this question of the uncertainty. A good
uncertainty with MAAP is going to tell nme a lot, |
t hi nk.

As far as how many benchmar ks you need, |
think the staff ought to do sone benchmarking wth
maybe RELAP. | don’'t think TRACE is ready. But the

staff ought to do a little benchmarking on that.
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And I t hi nk very l[imted TRACG

benchmarki ng or just maybe a few sequences m ght be
worthwhile. But | can’t see requiring the full thing
that they required of Westinghouse because GE doesn’t
have the approved code yet. And, you know, that is
just state of the art.

MEMBER SIEBER: Well, | suspect that
NOTRUWP wasn’t approved for that application either.
You just did it with a --

MEMBER KRESS: It m ght now have been
And | think even a few sequences wi th unapproved TRACG
woul d be hel pful, | think, and probably acceptable.

CHAI RVAN APOCSTOLAKI S: Ckay.

MEMBER KRESS: | don’t know what to say
about squib valves. |I'mstill uncertain about them
CHAI RVAN APOSTOLAKI S: |’ m sure anot her

coll eague will say sonmething. That's it?
MEMBER KRESS: That's it.
CHAI RVAN APOSTOLAKI' S: Thank you
WIIlianP
VI CE CHAI RMAN SHACK:  No.
CHAI RVAN APOSTOLAKI S: Not hi ng?
Sai d?
MEMBER ABDEL- KHALI K:  The biggest item|

am concerned about is the failure of ability for the
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squib valves. And the common node failure
probabilities that are included in the analysis are
primarily based on environnental issues that result in
common node fail ures.

But there are other possible scenarios
where all the valves can fail simultaneously. For
exanpl e, you know, in the supplier providing the wong
squi b.

And maybe you can get around that by
establishing a testing procedure for at | east part of
the lot that is provided every tinme sone of the val ves
are replaced. But w thout that, sonmehow we need to
include that possibility in the estimate of the
failure probability.

The ot her issue, | nean peopl e assune t hat
as soon as you open the valve, water wll just flow
and there is no problem And that may very well be
t he case.

But | need to be sure that either by
design or by startup procedures that we don’'t have
sort of large anmounts of trapped gas between
conponents |i ke the squib val ves and t he check val ves
because that may have an inpact on the operability of
the systens.

MEMBER SIEBER It is still driven by a
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really high pressure when they open, right?

MEMBER KRESS: You are not worried about
the squi b valves, you are worried --

MEMBER ABDEL- KHALIK:  No, |I'’mnore worried
about subsequent -- right -- | amworried about the
transient after that.

MEMBER S| EBER: Loops and things |ike
t hat .

MEMBER ABDEL- KHALI K:  Right. You have a
bi g bubble of gas sitting in the line --

MEMBER SI EBER:  Ckay. | understand that.

VEMBER ABDEL- KHALI K:  -- between these two
val ves.

MEMBER KRESS: That m ght be particularly

inportant for that isolation --

MEMBER SI EBER:  Right. | understand that
aspect.

CHAI RVAN APOSTOLAKI'S:  Mari 0?

MEMBER BONACA: Yes, the first thing
wanted to point out is regarding the design. | nean

| was very i npressed by the design. Cearly it is not
conplete but it seens to ne that we understand from
current generation of plants where the [imtations of
these plants were in terns of risk.

And the whole opportunity seens to be
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t aken, for exanple double isolation on the
penetrations and outside containment and the sources
and the diversity of sources of water. | nmean sonehow
this is pointing towards a very robust design. And
because of that nowthe details are not in place. And
| had sonme struggl e, as Jack said, too, of identifying
sone of the future. But | think that, you know, | was
very inpressed by that.

| also was i npressed by the PRA. Cearly
it needs sone pieces to be put together including
observation on the shutdown risk. It is true. There
are sonme questions open there about inpact of open
contai nment which has not been addressed in the
sequences. But it needs to be.

It seems tone it is nore |ike, you know,
a growi ng pain of the PRA than anything else. So |
was quite positively inpressed.

CHAI RVAN APOSTOLAKI S:  Ckay. Well, | may
add a couple of comments, too.

Yes, | nean |i ke we shouldn’t | et even the
ext ensi ve di scussi ons we have had on sone i ssues cl oud
the fact this is, in ny view, a very good PRA. They
have done a very good job. You may di sagree with
little bits here and there but, you know, this is

natural when you have such a massive effort being
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reviewed by so nany peopl e.

The i ssue of t her no- hydraul i c
uncertainties, yes, we still have to do sone work.
But | don’t see any showstoppers there. | think the

insights that we will gain fromthe sensitivity
analysis that GE plans to do there may be sone
guestions fromthe staff to expand it a little bit,

t hat woul d be good enough for ne.

So overall, I"'mreally very inpressed by
the PRA effort and I mght add also by the defense
that R ck provided the |last day and a half. | was
very inpressed by that, too.

So it seens |like we have a Ilot of
i npressed peopl e around here.

MEMBER CORRADINI: Can | ask -- so froma
timng standpoint, just -- | want to understand, the
timng standpoint is that when we get back together
for the Level 2 discussion, there wll be sone
sensitivities relative to howwe enter into the thing
so that we can discuss this further? Because | guess
| amkind of synpathetic to his concern that he i s not
clear of a path forward for acceptability. And
don’'t want to |eave that sonmewhat fuzzy.

That has to be clear, otherw se --

CHAI RVMAN APOSTOLAKI S:  Yes, yes, that is
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very true. And that will be a factor in determ ning
the date of the neeting of the subconmmttee.

So with that, unless anyone wants to add
anything, thank you very nuch. Thanks to the
presenters and the staff. And this subcommttee
nmeeting i s adjourned.

(Wher eupon, the above-entitled

subconm ttee neeting was concluded at 11:50 a.m)
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