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P-ROGEEDI-NGS
(8:32 a.m)

CHAI RVAN APOSTOLAKI S:  The neeting wi ||
now conme to order. This is a nmeeting of the Advisory
Conmi ttee on Reactor Safeguards, the Subconmittee on
Reliability and Probablistic R sk Assessnent.

| am Geor ge Apostol akis, Chairnman of the
Subcommi ttee. The Subconmittee Menbers in attendance
are Tom Kress, G aham Leitch, Mario Bonaca, Victor
Ransom W 1 I|iam Shack and Jack Sieber.

The purpose of this neeting is to review
t he PRA provi ded by Westinghouse El ectric Conpany in
support of its application to the NRC for
certification of its AP1000 design. The subconmittee
wi || gather information, anal yze rel evant issues and
facts, and fornul at e proposed positions and acti ons as
appropriate for deliberations by the full conmttee.

Medhat El - Zetawi i s t he Desi gnat ed Feder al
Oficial, and M chael Snodderly is the Cogni zant ACRS
staff engineer for this neeting. The rules for
participation in today's neeting have been announced
as part of the notice of this neeting, and previously
published in the Federal Register on Decenber 27th,
2002.

Atranscript of the nmeeting is being kept
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and will be made available as stated in the Federal
Regi ster Notice. It is requested that speakers first
identify themsel ves and speak with sufficient clarity
and volume so that they can be readily heard.

W have received no witten coments or
requests for tine to nake oral statenents fromnenbers
of the public regarding today's neeting. W have
al ready reviewed sone tinme ago the AP600 design and
PRA as the menbers know, and this is a first in a
series of neetings to support the future full
commttee neeting on the staff's last safety
eval uation report on the AP-1000.

We will now proceed with the neeting and
| call upon nr. Mchael Corletti of Westinghouse to
begi n.

MR. CORLETTI: Thank you and good nor ni ng.
My nane is Mke Corletti fromWestinghouse, and | am
just going to take a couple of mnutes to go over a
few introductory slides. Are we able to deem the
[ights?

The first several slides are the agenda,
which | was not planning to go over.

MR. SNODDERLY: |I'msorry, Mke, but can
we go back to Friday's agenda.

MR, CORLETTI: Sure.
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6
MR. SNODDERLY: To accommodate the

commttee would it be possibleif we could | ook at the
sunmary of -- | guess when were we going to do the
uncertainty?

MR. CORLETTI: We were going to do the
uncertainty -- yeah, we had noved the uncertainty
assessment until today, and in the | ast session, and
so the | one presentation tonorrow will be kind of a
sunmary of the PRA insights.

MR. SNODDERLY: Fi ne.

MR. CORLETTI: So uncertainty assessnents
wi Il be discussed this afternoon's presentation.

MR. SNODDERLY: Thank you, M ke?

MR CORLETTI: Is that okay?

MR. SNODDERLY: Perfect. Thank you.

MR. CORLETTI: GCkay. | just wanted to go
over briefly the overall schedule. Thisreally lists
our past mlestones on design certification, and we
subm tted our application.

W recei ved the staff RAIs in Septenber of
| ast year, and we provi ded our responses to t hose RAl s
by Decenber of |last year. W are nowin the process
of where the staff is reviewing those RAIs and
assessi ng how many of those are acceptabl e and which

of those do we need additional information to cl ose
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out those issues.

The staff is working towards a June
deadl i ne for the draft safety eval uation report, and
it has been our goal to provide sufficient information
tothe staff so that we could attenpt to cl ose out al
open itens for the DSER

This is our goal. However, it is not
necessarily a commtnent, but it is a goal that we are
working to. And we would then see that we woul d be
| ooking for the ACRS | etter sonetine later this year.

Today we are going to provi de hopefully a
very thorough presentation of our PRA, including the
Level 1, 2, and 3 PRA, supporting thermal hydraulic
anal ysi s that supports the success criteria for Level
One, and the thermal hydraulic studies that we
performed for |evel two.

MEMBER KRESS: Refresh nmy menory. Has
ei ther the AP600 PRA or this AP1000 PRA been subj ect ed
to the industry peer review process?

MR. CORLETTI: The AP600 PRA| believe was
subj ected to a peer revi ew process. The AP1000 we did
not . W followed the sane nodel. And it is our
intentiontotry to address all issues related to the
PRA in today's neeting. That woul d be our goal for a

successful neeting.
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Finally, | just wanted to identify sone of
our future interactions on sone of the subject matter
that we woul d be discussing so that -- and | think
that we are flexible on the subject matter of the
future neetings, and so if during these next two days
you see sonmething that you would want adjusted in
t hose future neetings, we could accommobdate that.

And with that, | am going to turn the
presentation over to Terry Schul z, where he is going
to give a presentation on the overview of AP1000
desi gn.

MR. SCHULZ: Thank you, Mke. M nane is
Terry Schulz, and my objective here is to talk a
little bit about the plant, and especially the parts
about the plant that may relate to the PRAs, and sone
of this | know that you have seen before, but | wll
try to give a bit of a slant related to the PRA

Here you see a list of the key design
changes that we made in going from AP600 to AP1000.
So this will obviously increase the core size and the
nunmber of assenbl es and the | ength of the assenbles to
accomodate the increase in power, and the reactor
vessel got |onger, and di d not get bigger in dianeter.

W obvi ousl y have bi gger st eamgenerators

i ke the Westi nghouse CE designs. W have nai nt ai ned
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the use of the canned notor punps, and that is an
inmportant element in both the design and the PRA
connecti ons.

We used vari abl e speed control | ers during
shut down nodes and not at power. So they don't affect
the reliability of the punps operating at power.
There is a larger pressurizer to try to naintain the
sane kind of capabilities, in terns of riding out
transi ents.

Cont ai nment capacity has been i ncreasedto
accommodat e t he i ncr eased mass energy. Passive system
components have been increased and | wll talk
speci fically about that, and obvi ously t he turbi ne has
been i ncreased.

Here you see sone of the Kkey power
capability paranmeters. The AP1000, conpared to the
AP600 and the three | oop plants at Westi nghouse built
in Europe that are of a simlar core capability from
t he nunber of assenbles and the I ength of the core.

Sonme of the hot leg tenperatures are a
little higher than AP60, but still well below
operating plant experience. As | nentioned the fuel
is the sanme portion and | ength as we have operated in
both South Texas and in these plans built in Europe.

The power density is higher than these
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pl ants, but there are sone operating three-|oop pl ans
t hat have power densities that are the same as AP1000
wll be.

And you can see sone of the ot her nunbers.
The steam generators surface area has been increased
significantly to accomobdate the power.

VEMBER S| EBER: Is that portion of the
steam generator harder? | nmean, could we be | ooking
at a Palo Alto drive out problen?

MR. SCHULZ: No, | don't think so. The
conmbustion engineering at Wstinghouse has built
bi gger steam generators than these. The design has
lots of -- I think if you work out the square foot per
megawatt that it is like AP600. So it is not really
bei ng pushed harder there.

| think that the npisture separation is
very comnparabl e

MEMBER SI EBER:  Now, this is the sane as
the ALNL steam generator, right?

MR SCHULZ: It is simlar.

MEMBER SIEBER: It's simlar.

MR, SCHULZ: It is not the sane design,
no. | actually don't have a separate slide on steam
generators in this presentation, but the design

features are basically the Wstinghouse design
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features, interns of materials, tube supports, notion
separ ators.

It is scaled up and we show that ALN
gener at or because Westi nghouse-Pi ttsburgh built that
before we joined with Conbustion Engineering. Now,
since we joined with Conmbustion, we have consulted
back and forth on the design of this bigger steam
generator to take advantage of their experience.

So they have | ooked over the design to
make sure that we weren't extrapol ati ng beyond what we
could do. And so then they would have an increased
confort factor on that.

MEMBER LEI TCH:  Terry, one of the Doel
units that had pretty nmjor steamgenerator problens
wi th tube sheet cracking, and went to a big sl eeving
canpai gn, and eventually replacenent of the steam
generators, was that Doel 4 do you know?

MR, SCHULZ: | amnot sure of all of the
di fferent generators that have had probl ens. However
we have had a lot of experience with replacenent
generators nowusing the | atest tube materials, Zinc-
690 thermally treated, and the way we expand the
joints now, and we seemto be getting out of those
problens with our steam generators.

And in terns of the nunber of tubes that

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

12

we have problenms with now, it isreally, really snall
with the new technology and the |atest design
f eat ures.

MEMBER LEI TCH: | amnot really sure that
t he probl enms with Doel werewith this particular unit.
Ckay.

MR. SCHULZ: There is no bottom nounted
instrumentation. This is |like AP600. and so we have
top-nounted fi xed in-core instrunentation. Thisis a
benefit when we get to in-vessel retentions. W don't
have those kinds of penetrations at the bottom

We have adopted a core shroud instead of
a radial reflector as we had in AP600, and that was
partially or mainly due to we added a few nore fue
assenblies intothe reactor, and that nade sone of the
sections get to be rather thin

So that was going to be a bit of a
chal | enge froma desi gn poi nt of view, whereas, in an
AP600 it was an easier design. The core shroud, the
West i nghouse-Pittsburgh has not built, but the
conbustion engi neering fol ks who are now part of us
have extensive experience with this in very simlar
si zed reactors.

So we are maki ng use of that technol ogy.

There is sone side effects which JimScobel will get
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intointerns of againthat I DRcore nelt progression,
and the amount of the material in the reactor. So
there is some connection there.

MEMBER LEI TCH: Are there any bottom
nounted penetrations? You say no bottom nounted

i nstrunent ati ons.

VR. SCHULZ: No bottom nounted
instrunentations at all. The | owest penetrations are
up above the core to direct vessel injection

connections, which are about at the bottomof the hot
| egs. So there is really nothing that is below a
coupl e of feet above, or several feet above the core.

MEMBER KRESS: Is the bottom head
i nsul at ed?

MR. SCHULZ: The bottomhead i s insul at ed,
and we will show you sone pictures about how that
insulation is arranged. It is simlar to AP600, in
that it stands of f of the reactor vessel, and so there
is agap --

MEMBER KRESS: So it allows the flooding

MR, SCHULZ: Right. So we have engi neered
inlets of water in the bottom and the steam water
vents at the top. W have changed that design to

optim ze the performance for AP-1000, and we wi | | talk
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specifically about that.

The canned notor punps are |ike what we
wer e using for AP600, and the next slide will talk a
bit nore about those. There have been a | ot of these
punps built mainly for the nuclear Navy, but also
early comrercial reactors have used these kinds of
punps, and they tend to be very reliable, and require
very little maintenance, and so they are a very good
fit wiwth the plant design.

The loop connections are sinplified
versions of our operating plants, and this is
basically a weld at either end of the pipe, which
reduces t he anount of weld significantly, and t he way
we connect the steam generators into the reactor
cool ant punps, and al so greatly reduces the anmpbunt of
supports that we have.

So that the loop is significantly
sinmplified and the pressurizer is larger. Alittle
nore information on the reactor cool ant punp, and |
just want to mainly point out that there is no shaft
seal s.

Thi s has good i nplicationsrelativetothe
PRA, because if a shaft seal is |eaking, or failing,
is a source of challenge to the safety systens and i s

nodel ed in the PRAs as one of the ways that you can
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get small LOCAs.

It is also a benefit if you |ose all
stati on power and have to sit on a station bl ackout.
You don't have issues with this punp in terns of again
| eakage, or a possible failure of seals.

Anot her PRA rel ated connection is the use
of water |ubrication of the bearings. There is no oi
inthis punp. G can | eak and can cause fires, and
so fires inside contai nment are reduced by this kind
of punp design.

The high inertia flywheel we have
increased its capacity in AP1000, and have actually
i mproved the loss of flow performance of AP1000,
ver sus AP600. So the minimumABWR marginis better in
t he AP-1000 than AP-600.

For AP-600, we did performsone tests in
terms of manufacturing and testing of the flywheel.

CHAI RVAN APOSTOLAKI S:  The 12-year nean
time between repairs, how was that estimated?

MR,  SCHULZ: This was experience from
nucl ear Navy type operations. They have or basically
don't do nmuch to these punps. They don't have to.
There is very little schedul ed mai nt enance on them

The bearing don't really wear, and there

is noseals, and which is a very stark contrast to our
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operating punps with the seals. They have to be --
the punps have to be taken apart and the seals
repl aced on a periodic basis.

MEMBER LEI TCH:  Your nentioned, | think,
i f I understood you correctly that the shutdown there
was at a vari abl e speed?

MR SCHULZ: Yes.

MEMBER LEI TCH: But a constant speed at
power ?

MR. SCHULZ: Right, a constant speed at
full power, w thout use of a vari abl e speed frequency
controller, and so that is bypassing that power.

MEMBER LEI TCH: Oh, so that is conpletely

bypassed?

MR SCHULZ: Yes.

MEMBER LEI TCH: And t hen at shut down t here
is variable -- can you vary the speed up to full-
speed?

MR SCHULZ: Yes.

MEMBER LEI TCH: So then | guess what | am
envisioning in a start-up situation that you vary the
speed up to full-speed and then bypass the speed
control ler?

MR, SCHULZ: Well, basically when you are

at colder tenperatures, you need to slow the punp
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down, because it tends to draw out nore power. And
one of the ways that we have limted t he horsepower of
t he punp, which is a challenge in these bi gger canned
punps, is that we have m nim zed the size of the punp
notor by not having to over-design it for cold
conditions, and this is why we are doing this.

So at cold conditions, we need to use the
-- to slow the punp down. Now, as the tenperature
comes up, then we can increase the punp speed, and
eventual ly go to the point where we can go to the ful
speed, and then cut out the variable speed drive.

So there is a bunpless transfer then if
you will fromthis variable speed node to the ful
speed node?

MR. SCHULZ: | don't knowexactly howt hat

MR CORLETTI : It is an electrical
paral lel and transfer. You have two separate
el ectrical supplies, and you transfer, and you
synchroni ze, and transfer to the regular plant bus.

MEMBER SIEBER: So it is a hot transfer?

MR SCHULZ: Yes.

MR. CORLETTI: The punp keeps runni ng, and
you do this before you start the reactor up. So you

are in good shape by the tinme that you do that.
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MEMBER LElI TCH:  Thanks.

MEMBER RANSOM Excuse ne, but how do you
nmount the punp to the steam generator to prevent
things |i ke fatigue and al so a possi bl e breaking of f?
| nmean, is that one of the design basis accidents?

MR, SCHULZ: No, the casing of the punpis
wel ded in the factory directly to the channel head of
t he steamgenerator, and typically those kind of -- it
is considered part of the pressure vessel.

So we don't normally postul ate breaks of
pressure vessels.

MEMBER RANSOM  WAs that designed, or |
guess the maxi numstress there such that over thelife
of the power plant that you woul d not expect fatigue
to be an issue?

MR CUMMNS: This is Ed Cumm ns again.
This is an ASME code pressure vessel, and we have to
neet all of the stress and fatigue limts of the ASME
code, and it istreated |ike a pressure vessel though.
| think a break there would be very simlar to a --

MR, SCHULZ: It isstill basicallylimted
by the hot leg-cold leg typing, which we take ful
breaks of to analyze for large LOCAs. Now | would
like to nove onto the safety systens and t he approach

to safety. | think that nost of you have heard this
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slide, where the use of the passive systens, and what
we nmean by that, in terns of we have a few active
val ves, and nost of which are fail safe, that have to
be activated when the systens are aligned.

Once they are aligned, then the plant can
continue operation indefinitely in that node of
operation. W don't have to reclose valves, and we
don't have any continuously operating equi pment --
punps, fans, diesels -- that have to runin our safety
syst ens.

We have a greatly reduced dependency in
operator actions, internms of operator action tim ng.
It is greatly extended over the operating plants. In
the PRA, when you start talking multiple failures,
there are sonme operator actions that are beneficial,

and that will cone out when we tal k about the PRA.

Wen 1&C Systens fail, there is sone
backup manual actions that can happen. |If the core
makeup tanks conpletely fail, they produce a signa

that actuates ADS. So the operators can get by with
just accunul ators in nost LOCAs if they turn on ADS i n
20 m nutes or so.

But even that, if we look at -- you will
see PRA studies of where we turn off the operators

completely, fail them and AP1000 has pretty good
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answer s, and nuch better than operating pl ants w t hout
operators.

We al so have active non-safety systens in
t he plant. They are primarily in the design to
support normal operation or anticipated transients.
It is typically redundant equi pnent, powered by our
non-safety diesels. These systens also mninze
chal l enges to the passive systens, and they are not
required to mtigate the design basis accidents.

MEMBER KRESS: Let ne ask you maybe a
strange question about that. Wen you | ook at your
desi gn basis accidents, and you take no credit for
t hose and j ust | ook at passive systens, did you do the
i nverse of that?

Did you take no credit for passive
systens, and see if the non-safety related systens
woul d handl e the design basis accidents?

MR SCHULZ: Well, we do that in the PRA.

MEMBER KRESS: | n the PRA?

MR. SCHULZ: Yes. \When the PRA -- and
will be talking later today about the therma
hydraulic analysis, and | am going to concentrate
mai nl y on the passive systens, because that's where
t here has been nore questi ons.

MEMBER KRESS: O course.
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MR SCHULZ: But we | ook at both ni xed

operati ons, where we use sone passi ve and sone acti ve,
and we have sone cases where that is beneficial. And
there is sone cases where it is active systens al one

Now wher e we have or where we take credit
for active systens to mtigate an acci dent, or a m xed
situation, we have anal yzed t hose, and not necessarily
wi t h desi gn basis codes and assunpti ons. But we have
analyzed it to justify in the PRA, taking credit for
start up feed water to mtigate a | oss of feed water
or the RHR to provide | ow pressure injection.

MEMBER KRESS: Yes. | guess ny question
i s notivated because there are questions as to how you
determne the reliability of the passive systens, and
al t hough they tend to be very reliable, and one way to
address those questions and put our mnds at ease
woul d be to say, okay, we have got this whole set of
non-safety rel ated systens, and if we didn't have the
passi ve systens, we could still neet the design basis
accidents with these.

| have just never seen you l ook at it from
that viewpoint yet, and | recognize that you take
credit for themin your PRA, and they show up as part
of the LOCA CDF, but | have never seen themthat way.

MR SCHULZ: Wll, the active systens
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don't have the sane capabilities as a passive system
interns of the extrene accident, |ike |large LOCA, and
you could not mtigate with just active systens. You
need accumnul ators. They are a safety.

There aren't non-safety accunul ators,
okay? So there are certain things, in terns of sone
accidents, like shutting down the reactor with contro
rods. Those are safety, and there aren't non-safety
r ods.

MEMBER KRESS: | guess | included those
though inthe -- | would just -- the non -- the safety
related systens | would turn off would be the ECCS
related, and I woul d keep the other ones.

MR. CUW NS: Maybe | can nake a conment.
In general, the ~challenge 1is that we have
automatically actuated the safety systens with a very
reliable ANC system |In general, the active systens
would mitigate the types of accidents that you are
t al ki ng about, but require manual action.

So in a probablistic sense, you have this
sort of wunreliable operator requirenent that is
required to have the active systenms work. But | think
that for nost of the cases they do provide first-1line
mtigation

MEMBER KRESS: (kay. Thank you.
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MR. SCHULZ: Here you can see the passive
core cooling system and you will see sone capacity
i ncreases here that we have i ncorporated into AP1000,
and it gives you a feeling for how we sized up the
equi pnent, and later on when we tal k about success
criteriaandthe T&A capabilities, this would give you
a little feeling for that. The power has gone up
about 76 percent, and the passive RHR capacity has
al nost matched that.

So in terns of transient mtigation the
passi ve RHR capacity i s essential ly the same as AP600.
For the makeup tank flow, it has not been increased as
much and this was an insight that we got out of both
testing and anal ysi s of AP600 that we felt that we had
extra margin there, and we didn't have to i ncrease t he
core makeup tank as nuch as the power went up

And in our subsequent detailed safety
anal ysis, and PRA analysis that confirned that this
ki nd of core makeup tank increase has put us in terms
of success criteriainto the sane situation as AP600.

On the other hand, the ADS-4, which is
very inportant ingettingtolowpressures and gravity
injections, and recirculation, we have increased a
little nmore than the power level, and the sanme with

RWC injection capability, and recert capabilities.
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So we have invested sone tinme, noney and
design effort in scaling up and in actual |y i nprovi ng
the margins in sone of what we feel were the really
key passive nodes of operations and features.

And as a result of that, for exanple,
smal |l break LOCA, we have nmintained the AP-600
capability of low core uncovery for small LOCAs,
sonething that is I ess or equal to a DVI |ine break.
W have also mmintained the capability of not
requiring any operator actions followng a steam
generator tube rupture.

VWhat we actually did to the passive RHR
it is exactly the same configuration, in ternms of
where the pipes connect, and the heat exchange
| ocation inside the |IRWT, and were there pipes
returned, and the valve alignnents, and the types of
val ves.

The same el evations, and we did increase
the pipe size from 10 inch to 14 inch to the heat
exchanger, and back to the steamgenerator. This of
course reduced the pressure drop so that we coul d get
nore flow.

W al so increased the surface area, and
put a few nore tubes in, and increased the horizont al

lengths of the tubes to give us sone nore heat
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transfer surface area. So in the natural circulation
node of operation, both the pressure drop through the
heat exchanger, or through the piping systemand nore
surface area, gives us the 72 percent or so increase
in capacity.

MEMBER LEI TCH: So a coupl e of questions
about that.

MR SCHULZ: Sure.

MEMBER LEI TCH: First of all, the notor

operated valve there at the top, that is normally

open?

MR SCHULZ: Right.

MEMBER LEI TCH: And | guess | amwonderi ng
-- well, | ampicturing this head exchanger as being
sonmething |like -- something |like a steam generator.

In other words, it is sitting there, and exposed to
the full reactor pressure.

MR, SCHULZ: Full reactor pressure, but
col d tenperatures.

MEMBER LEI TCH: Col d tenperatures, yes.

MR, SCHULZ: This is actually relatively
realistic here, inthat the notor valveis inthe high
poi nt, and the piping does drop down into the top of
the heat exchanger, which cold traps the heat

exchanger.
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MEMBER LEI TCH: Ckay.

MR.  SCHULZ: The heat exchanger is
obviously sitting in a cold tank of water al so.

VEMBER LEI TCH: So the in contai nment
refuel water storage tank, it is vented to whereit is
internally in the containment?

MR SCHULZ: Yes. Yes.

MEMBER LEI TCH: So it is really | ooking at
cont ai nnent pressure then?

MR SCHULZ: Yes.

MEMBER LEI TCH: Ckay. So you have got
reactor pressure on one si de, and contai nment pressure
on the other side, and | guess what | am thinking
about is there only one notor operator valve?

MR,  SCHULZ: There is only one notor
operator val ve.

MEMBER LEI TCH: So suppose you get a | eak
i nthat heat exchanger? That notor operator val ve has
got to close, right?

MR, SCHULZ: Vell, it doesn't have to
close. There are tech specs on the | eakage through
t he steamgenerat or or through these tubes |ike there
are tech specs in the steamgenerators. Now, a steam
gener at or tube | eak, you obvi ously cannot isol ate and

there is a |l ot of tubes, and the conditions on these
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tubes i s in our opinion nore severe, interns of flow,
vi bration, tenperature, heat transfer.

Wer eas, these tubes, although they do see
hi gh i nternal pressure, the other conditions are | ess
severe. So we don't -- and the type of construction,
in terms of tube material is the sane.

The connection with the tubes to a flat
tube sheet here is done the sanme way as the steam
generator tubes are done. So we are taking advant age
of our experience pai nfully gai ned on st eamgener at ors
to design this heat exchanger to be reliable.

If it does develop a | eak, then we have
t he opportunity of closing that valve. This is true,
and if that valve is cl osed, then you have el i m nated
the possibility of an accident caused by a tube
rupture in the passive RHR

And of course you woul d have to shut the
pl ant down right away.

MEMBER LEI TCH: Right. Right. But say,
for exanple, that --

MR. SCHULZ: OF course, these are normally
cl osed, but that is normally open.

MEMBER LEI TCH: But suppose you cannot
close that valve? You have a leak in the heat

exchanger and you for some reason cannot close that
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val ve. Then what you have is an i n-cont ai nnent | eak.
I n other words, that is vented to the contai nnent and
so such a leak is no a |l eak to atnosphere, but it is
aleak to --

MR. SCHULZ: That's right, and so it is
| ess safety i nportant than aleak to a tube, which has
a nore direct path outside of a containnent.

MEMBER LEITCH Right. So there is no
manual val ve or anything el se on that Iine? | nean --

MR SCHULZ: That's right. There is no
operator valve. So you would shut the plant down. It
is a high point so that it would be relatively easy
once you were shut down and you go to reduced
pressures, even if you couldn't cl ose that val ve, the
| eakage woul d stop.

MEMBER LEI TCH:  Yes. Now, what about the
chem stry in that heat exchanger? |In other words,
there is no blow down if you will, or small flow
t hrough that to keep that to keep it -- | nmean, | am
picturing that as being a spot in which solids my
concentrate?

MR. SCHULZ: There is no mechani smthat |
woul d know of to concentrates, such as boil off or
heat i ng. This heat exchanger would see sonme flow

during a refueling outage so that the water left in
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here would be reactor grade refueling water
concentration.

And then it would be isolated, and then
duri ng power operation, you woul d not put fl owthrough
t he heat exchanger intentionally. There is no bl eed
flow that we have, and we hope that these valves are
| eak tight.

MEMBER LEI TCH: So assuning that they are
a good run, it sits there full of cold water, and no
flow, for 18 nonths?

MR SCHULZ: Right.

MEMBER LEI TCH: O 24, whatever the case
may be?

MR, SCHULZ: Right. Probably very nuch
i ke a normal RHR heat exchanger i n an operating pl ant
does until you shut the plant down. Then you would
put flow through it, but normally you wouldn't.

MEMBER S| EBER: You would have | ower
pressures then.

MR. CUM NS: The chem stry of the water
inthe tank i s refueling water storage chem stry, and
so primary water with boron, or whatever, 2500 PPM or
sonmet hing |ike that.

VEMBER LEI TCH: So it would have that

boron concentrati on associ ated with the begi nni ng of
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the refueling cycle; is that right?

MR, SCHULZ: I nsi de the heat exchanger
woul d al so be, yes.

MEMBER  LEI TCH: So as the boron
concentration goes down through the cycle, it just
stays at hi gh boron concentration and just sits there?

MR. SCHULZ: That's right, whichis safe.

MEMBER LEI TCH: | was just wondering if
there was some kind of purge there, but there is no
provision for doing that?

MR SCHULZ: No.

MEMBER LEI TCH:  Ckay.

MR. SCHULZ: The rest of the passive core
cooling system again we have nmaintained the sane
configuration in ternms of the nunbers of val ves, and
types of val ves throughout the system It is exactly
t he sane as AP600.

Agai n, the sane elevations, in ternms of
where the tanks are | ocated, and where the pipes are
| ocated. We have mai ntai ned the accunul at or capacity.
So the size of the tank, and the water |evel, the
injection line resistance is the sane.

Now that ends up resulting in sone
i ncreased heat clad tenperatures for |arge LOCA, and

in the PCD, those nunbers actually are in an RAI
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response, and we have sai d those nunbers are as high
as 2100 degrees.

And as a result of that we have changed
t he success criteriafor large LOCAin the PRA. AP600
coul d get away wi t h one accunul at or wor ki ng because it
had a lot of margin in peak clad tenperatures. But
for the AP-1000, we have to take credit for both
accunul at or s wor ki ng.

And you will hear nore about that in the
probablistic side of the discussion. As | nentioned,
t he core makeup t ank has gotten 25 percent bi gger, and
we have increased the flow, but we didn't have to
change the pipe size. W were able to just open up
the orifice that we had on AP600, which was rel atively
restrictive to a bigger hole, and get 25 percent nore
fl ow wi t hout changi ng any of the piping.

The I RWST logs and the recirc lines in
t here here, we changed. They were basically 6 inches,
and we went up to 8 inches, and that was one of the
reasons why we could get nore flow.

In addi ti on, we nade sone changes, which
| don't detail here, that increases the contai nment
flood levels. So in a long termcooling situation,
where we are depending on the water level and the

contai nnent to drive flowthrough the system we have
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i ncreased that water | evel probably in the range of 1
to2feet, whichis pretty significant relativetothe
delta that we have.

So part of the reason why we have nore
recirc capability in AP-1000 is because of this
increased water level. ADS stages 1, 2, and 3 are
exactly the sane as AP-1000, in terns of pipe size,
flow capabilities, and so it is largely the sane
desi gn.

We found from AP600 t hat what was really
i mportant was ADS Stage 4, and when you turned down
ADS St age 4, you in fact tended to starve fl owthrough
stages 1, 2, and 3. It alnbst stopped. And stage 4
was really the inportant thing, in ternms of getting
down to gravity injection and recirc capabilities.

And there again we increased pipe sizes
and val ve sizes so that the |ines com ng fromthe hot
| egs and out are bigger.

MEMBER LEI TCH: | am al ways concerned
about the nitrogen and the conflict with maintenance
activities, and people getting exposed to a nitrogen
at nosphere. |s there any situation here where you
could -- in other words, | guess what | amsaying is
t hat during shutdown for naintenance, the accunul at or

is fully depressurized?
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MR SCHULZ: We don't require that. What

we do require is that you close this valve, and this
not or operative valve, which is normally open, has
provi sions to renmove the power. It is required in
fact by the tech specs.

And we do that at power nmainly to make
sure that this valve can't spuriously close or an
acci dent. Now, during shutdowns, we do close the
valve and also renove power so that it can't
i nadvertently open and then inject water rapidly into
the reactor coolant system which you know could
possi bl y i nhi bit operations mai nt enance and what ever,
and so that presents a hazard.

And this is no different for AP-1000 and
AP600 than what we do on operating plants. But we
don't require that the nitrogen be renoved, the
pressure.

MEMBER LEI TCH: But it could be, right?

MR SCHULZ: It could be.

MEMBER LEI TCH: There is no reason why it
has to be there.

MR, SCHULZ: Well, we basically with that
val ve being cl osed and | ocked out, we are sayi ng that
we don't need that feature and it is not going to be

avail abl e on any rapid response tinme anyways. So it
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is not that inportant when you are in shutdown.

MEMBER LEI TCH: Ckay. | just -- you know,
t here has been sone bad experience, and maybe not in
t he nucl ear industry, but in other industries, where
there is nitrogen used in that situation where people
have succunbed to the nitrogen

MR, SCHULZ: Well, of course, if you ever
had t o do i nspecti on mai nt enance i nsi de that tank, you
woul d want to take the water out, and of course take
the nitrogen out and be very careful wth your
br eat hi ng of anybody who would go into that tank.

MEMBER LEI TCH: Yes. GCkay. Thank you.

MR. SCHULZ: This is apicture of the long
termcool i ng node, and what you are seeing here is you
are in recirculation, and water is comng fromthe
contai nnent through the -- you can't it very well in
this picture, but there is a recirculation screen
here, and water comes in, and goes back into the DVI
line and back into the reactor, and the reactor
cool ant systemis partially full of water.

This paints a kind of a picture where
maybe there is a distinct water level which is
probably really not accurate, in ternms of what is
going on, and in ternms of boiling and two-phase

m xtures in this part.
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But in any case the density of this stuff
i nside the core and above the core will be a lot |ess
than the density of the water outside, and there wl |
al so be a significant water |evel difference between
t here.

Ther e are sone acci dents wer e you can have
a pipe break, a DVI break, that is actually in this
val ve room And if that is the case, there is
actually two of these separate roons for the passive
core cooling system a sort of A and B.

One of the roons where it floods with a
break, and that result in a little bit |ower water
| evel inthe contai nnent, and we account for that when
we | ook at | ong termcooling both in design basis, and
i n PRA space.

MEMBER KRESS: The ultimte heat sync is
t he passive contai nment cooling systenf

MR. SCHULZ: Right. So you don't see the
whol e thing here, but -- with the steel containnent,
but what you see with this little arrowis indicating
that condensate would be com ng down and normally
corrected in the gutter, and the line to the waste
sunmp woul d be cl osed as i ndi cated, and the condensate
woul d run into the | RABT.

So what wol d be tendi ng to happen is that
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com ng out of the fourth stage, you woul d have a t wo-
phased m xture, of water and -- and probably nore
wat er than steam The water is goingtotendto fall
out into the containment water |evel, and that water
will have to return through the sunp screen

The steamroll for the nost part will go
up into the area to be condensed, and the vast
majority of that will come down as condensate to the
gutter, and go back into the | RA\ST

So eveninlong termcoolingtherewll be
a substantial portion of flow comng into the | RABT
and continuing to conme in through the DVI |ine. Now,
typically when we do our long termcooling anal ysis,
we make what we claimto be a conservative assunption
and ignore this flow com ng through the RAST and in
a sense force it all to come through the recert path,
whi ch increases the pressure drop through the sunp
screen and the recert line here.

Movi ng on to the containnent, you see a
pi cture here of how we have increased the hei ght of
t he contai nnent, and the dianeter didn't change, and
the free volune didn't change. The free vol une goes
up about 20 sone percent, and the design pressure was
i ncreased.

An increase in the design pressure was a
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result of making the shell a little bit thicker. It
still doesn't require post-weld heat treatnent. W
have changed the materi al, and which hel ps us with the
desi gn pressure.

So the conbi nation of nore volune and a
hi gher design pressure actually increases the design
-- the margins during design basis accidents. You
wi || hear nore about the capabilities of the systemin
t he PRA and severe accidents.

MEMBER LEI TCH: Does that increase the
vol ume and i nprove the ease of nmintenance in there?

MR,  SCHULZ: Not really, because the
di aneter didn't change, and in essence below the
operating deck is essentially the same, and t hat was
one of the strong drivers fromour comercial point of
view, that we really wanted to nmaintain the design
detail, because there is a tremendous anmount of work
that goes on in routing piping, and routing cabl es,
and HVAC ducts, and maeking sure that all works.

MEMBER LEI TCH:  Sure.

MR, SCHULZ: Now, we did have to worry
about sone stuff, because you can see that the steam
generators, they get fatter, as they need to because
they have a lot nore tubes in them But it turns out

that we were able to accommpdat e that inside the | oop
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conpartments.

The reactor cool ant punps get alittle bit
| onger, and that had sone perturbations in sonme m nor
concrete in there, but for the nost part the concrete
stayed unchanged, and the steam generator has got a
bi gger reactor vessel, and gets a little bit |onger.
But the bottom force was able to stay exactly the
sane.

MEMBER LEI TCH: Can you change out steam
generators? Does the contai nnent acconmpbdate that
wi t hout cutting the containnent?

MR SCHULZ: Not w thout cutting the
cont ai nnent . For this design, | think Ilike
essentially all the conbustion engineering tech
designs, these steam generators are big in handling
them and trying to get themout through an equi prnent
hatch is not very practical.

So what our intention is that we would
actually take it out through this vent area, and so we
woul dn't have to cut concrete, but we would have to
make a hole in the steel containment in the center
here and for the steamgenerator out through the top.

MEMBER LEI TCH: | see. That areawith the
two X's on it there, | don't know exactly what that

represents.
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MR. SCHULZ: They represent sonme screens.
So,both on the inlet and the outlet, we have sone
screens to keep large creatures from crawing in
t here.

MEMBER LEI TCH: Ckay. Thanks.

MR. SCHULZ: This shows you nore of the
passi ve core cooling systemval ve arrangenent. The
tank has grown in size, and we have a requirenment as
an AP-600 and in AP-1000 for that tank to |ast at
| east three days.

And after 3 days, we would normally
provi de water back into this tank. To get from3 days
to 7 days, we have on-site water in our ancillary
wat er storage tank, and we have punps and sone snal |
di esel generators which will allow us to put water
back into that tank to go for 7 days.

And then after 7 days, we would -- and if
we are still on passive systens, we would rely on
ot her water supplies, either on-site or off-site.

MEMBER KRESS: When you analyze the
cool i ng capacity of this, what outside tenperature do
you nornally use for that amount?

MR, SCHULZ: Well, in design basis, it is
i ke 115 degrees fahrenheit.

MEMBER KRESS: So it is not as high there
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then as the --

MR, SCHULZ: Very, very hightenperatures
yes.

MEMBER KRESS: Do you assunme that the
water in the tank is at that tenperature al so?

MR. SCHULZ: | think so, yes. VWich is
not really practical because of the day and night air
cycles, you would never get the water up that high.
But just to sinplify our analysis, we do that. Wen
we do this air only cooling --

MEMBER KRESS: W thout the water?

MR. SCHULZ: W thout water, okay. For AP-
1000, if we assuned | i ke 80 degrees fahrenheit air and
water, then air-only cooling is sufficient. It wll
stay below the rupture pressure of the containnent.

If we do it so that the 115 degree air and
wat er, and conservative decay heat, then there is a
chance that the contai nnent coul d rupture, especially
in later times of frequency, and then there is an
analysis in our PRA that |ooks at sort of the
convol uted probabilities of --

MEMBER KRESS: Wen you say rupture that
doesn't nmean it | ess exceeds the desi gn pressure. You
have an actual failure rate?

MR, SCHULZ: That's right. And we have
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put some probabilities on failure versus how much we
exceed design pressure. So we have tried to | ook at
that. Now, AP-600 had a little nore margin here with
the | ower power density and the surface area of the
contai nnent that it had.

So it coul d be nore conservative here, but
it looks like that we have dealt with it in the PRA
and you can hear sonme nore about that.

MEMBER KRESS: You nean power or power
density?

MR. SCHULZ: In this case power density
doesn't mean anyt hi ng.

MEMBER KRESS: Absol ute power.

MR. SCHULZ: Absol ute power, versus |ike

surface area, that is inportant, yes. The flowrates

are -- the initial flowrate is al nbst the sane, or
slightly higher, for AP-1000. It is not really
related to power. It is nmore related to quickly

covering the surface of the containment to establish
cooling, and that is what really drives that flow
We have got a little bit nore vertica
hei ght and so we increase the flowa little bit, but
not very nmuch. Later on after we uncovered the first
st eampi pi ng, we sl owthe fl ow down nore to decay heat

| evel s, and now we have increased the flow
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proportionately to power.

So as aresult the tank gets bigger. Now,
another thing that we did froma PRA point of viewis
that we added a third valve path. The top two paths
is all that AP-600 has. Two val ve open air operated
valves to initial the water drain, and either one
wor ks and you are fine.

For AP-1000, we added a third path and we
made the active valve a notor valve to make it
different or diverse fromthe first two valves, to
increase the reliability of water drain.

And one of the reasons that we did that
was because of the fact that we had | ess margin in the
air only cooling storage was a ki nd of compensation
for that.

Here you see a summary of the safety
mar gi ns' AP-1000, 600 and a typical plant, |oss of
flow, and DNBR nargin. As | nmentioned, AP-1000 is a
bit better than AP-600, which are typically quite a
bit better than the operating plants.

Feedl i ne break margi ns that inprove, and
| mentioned the operator action, and no operator
action for tube ruptures. For small LOCA, we have
mai nt ai ned t he no core uncovery, and for a | arge LOCA,

t he peak cl ad tenperature has gone up.
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One thing that | would point out here is
that we did a | arge LOCA anal ysis for the PRA, and the
PRA -- and the reason that we did it was for this
anal ysis, we had contai nment isolation work, because
you assume that in the design basis.

There is a slight delay before you cl ose
val ves, but basically you close off the contai nnent
i sol ati on. For the PRA in many cases we | ook at
cont ai nnent isol ati on not working, and we try to show
that the core can ride out that capability.

And so even though the nunber of
accunul ators is the sane in both cases, two, we have
to reanalyze the |arge break w thout containnment
i sol ati on.

And because we were close to the 2200
degree limt, we wanted to nmake sure that we didn't go
over that. W made one other change in that this
nunmber of design basis anal ysis assumes that | oss of
off-site power occurs at the tine that the break
happens or the reactor trips | should say, which is
al most instantly with the break.

That has an adverse affect on the | oad,
and el ectrical punps start coasting down right way.
It terms of that, if you take this same case and you

dotwo things toit -- one, you | eave t he contai nnent
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open, which tends to detract, and you | eave the off-
site power on for about 15 seconds wuntil the
el ectrical punps trip anyway, this nunber drops down
to | ess than 1900 degrees.

So this is a -- in the case of AP-1000,
t he probability of having this kind of thing happenis
extrenely | ow, because you have to | ose of f-site power
instantly with reactor trip, and if it only runs for
15 seconds, then that nunmber is 1900 degrees or |ess.

So even though this [ ooks likeit is close
to the limts, we have really got from a safe
probability point of view nore nmargin. Hydr ogen
mtigation, design basis. W have maintained the use
of the PARS, although we have reduced the safety
classification of them

Sonme of the operating plants are working
towards taking out reconbiners, and we weren't sure
t hat you wanted to get because of the timng of that,
especi ally when we submtted the DCD for AP-1000.

We were not sure that we wanted to go t hat
aggressively. W are maintaining the igniters in an
al nrost essentially identical design with the AP-600.
They are inportant in the severe accident
capabilities.

MEMBER KRESS: You used MAAP-4 to get the
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hydrogen iteration, right?

MR. SCHULZ: Yes, we | ooked at different
sequences, and different rel ease points, timngs, yes.
W did make one change to help us in the rel ease
points. AP-600, if you | ook at the | RAST vents, many
of themare |ocated close to the contai nment wall.

We triedto put sonme hoods on themso t hat
vent fl owwoul d go away fromthe contai nnment, and this
was an attenpt to mnimze the potential of hydrogen
standing flames to overheat the containnent.

But there was a bit of a debate between
West i nghouse and the staff on whether that was fully
effective on AP-600. So on AP-1000, we have got nore
hydr ogen, and so these fl anes can be a bit bi gger and
last a little bit longer. So the issue was becom ng
a bit nore of concern.

MEMBER KRESS: You have nore hydrogen
because you have nore circ?

MR SCHULZ: More fuel

MEMBER KRESS: More fuel ?

MR SCHULZ: Yes.

MEMBER KRESS: So that is how you got it
down?

MR. SCHULZ: Yes. So what we did, and | et

me just finish this, is that we changed the vent
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designs so that the vents that are close to the
contai nnent are spring |oaded so that they will not
open in a case where you are just venting hydrogen

These vents are designed to rel ease |ots
of wat er and steamin a desi gn basis kind of acci dent.
If you are into a core nelt severe accident, you are
basically by the tine that you are rel easi ng hydrogen,
you are not releasing water and steam

And the anmount of stuff that you have to
vent is really rather little. So we have got some
other vents that are |located well away from the
contai nnent, and these ones will preferentially open
because t hey are not spring-| oaded and bi ased t o open.

And fromthat we have noved to standing
flames well away fromthe contai nnent. So we think we
have nade a nice inprovenent in this story.

MEMBER KRESS: From heat sources being
close to the wall?

MR SCHULZ: Right.

MEMBER KRESS: How many total igniters do
you have in there?

MR, SCHULZ: There are 64 igniters, and
their are paired, and sothat is |like at 32 | ocati ons.

MEMBER KRESS: 32 | ocations? Howdid you

deci de where to put then?
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MR SCHULZ: Again, math analysis, and

| ooking at -- Jim Scobel, when he tal ks about the
hydrogen, can tal k sonme nore about that. | think he
has actual |y got some pictures that he may be able to
show, and he knows exactly why we put things where.

MR. CUM NS: Dr. Kress, we do have backup
slides onigniter |ocation that shows where they are,
and we could add that to the discussion tonorrow
during the severe accident if you would Iike.

MEMBER KRESS: How are those igniters
power ed?

MR. CORLETTI: The same as the contro
system the non-1EAC (phonetic).

MEMBER ROSEN: Does that neanin a station
bl ackout that there is no power?

MR. CORLETTI: No, there is kind of like
i nstrument power. They have a battery backed i nvertor
for a period of -- a limted period in the case of
non-safety, and we woul d expect that they woul d | ast
two hours on that power supply, something like two
hours.

All the |loads would last something |ike
two hours on that power supply.

MEMBER ROSEN: |s that | ong enough for the

igniters to functionif they were needed with station
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bl ackout ?

MR CORLETTI: | will have to defer that
to Jim

MR. SCHULZ: One thing to keepinmndis
AP- 1000, as in AP-600, station blackout is not a risk
i mportant event. It is very different from other
operating plants, where a | oss of -- where operating
pl ants are dependent on AC power, very dependent on it
to protect the plant.

AP-1000 isn't, okay? Passi ve systens
don't need AC power, and so if you | ook at what causes
coolant nelt, and what causes severe accidents, it is
not a loss of power. It is LOCAs or sonething like
t hat .

So one of the reasons why we don't think
that is so inportant is that if you get into a core
melt, it is nmost likely that you wi Il have AC power in
this plant, whichis different than operating pl ants.

| wanted to just say a fewwords about the
non-safety systens. | had nentioned that they are
typically redundant power by the on-site diesels.
They are sinplified from their, say, conpanion or
cohort systens that would be in an operating plant.

So the start-up feedwater systemhas two

notor driven punps in this plant, whereas an aux heat
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systemin an operating plant woul d have three or nore
punps. The redundancy that we have put into the
design is for nore probable failures. W typically
don't worry about pipe | eaks or passive failures in
t hese non-safety systens.

The equipnent is a reliable experience-
based, and not ASME code for the nost part. One size
may -- well, in sone cases we have put based on our
witten eval uation of the safety inportance of these
non-safety, we have put sone limted seismc w nd
capabilities.

Typi cal |l y t he equi pnent that we requireto
support post-72 hour operation, and we have a tank and
a coupl e of punps that we put sonme limted seism c and
wi nd capability on those. But for the nost part, we
don't require this kind of hazard protection.

We invest that into the passive systens,
with the full seismic wind and fire protection on
t hose systens. W typically don't put tech specs on
t hese equi pnent, but we have put on two nmany of them
availability controls and this case out again of our
RTNSS eval uati ons, the sane controls that we put on
AP- 600.

MEMBER KRESS: Did you do or determ ne

i mportance neasures (i naudi ble) for these AP systens?
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MR, SCHULZ: W have. We used those

nunbers mainly i n determ ni ng whet her they were inthe
D- RAP program whi ch we have | i sted those systens t hat
captured that way. When we | ooked at the RTNSS. we
didn't use the risk inportance neasures directly.

W did a nore conservative eval uation,
where we |i ke took out all of the non-safety systens
at the same tine, and then recal cul ated the core nelt
frequency and |l arge release frequencies, and if we
could still nmeet the NRC safety goals w thout these
systens, we said they are not safety inmportant from
t hat point of view

And it turns out that in AP-1000 that we
end up putting in sone -- we need sone DAS manual
controls to neet that. So we put tech specs on the
DAS manual controls, which is a little different.

MEMBER KRESS: And subjected them to
Option 2 process? \Wich one of the boxes woul d they
show?

MR. SCHULZ: | amnot conversant in that,
but |I think our systemis alittle different than what
peopl e are tal ki ng about now.

MEMBER KRESS: Yes, and Option 2is arisk
i nformed process.

MR, SCHULZ: And | just wanted to show you
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the picture of the normal RHR systemand this i s what
is normally used in a shutdown cooling node for AP-
1000 two punps, but you see that there is sone carbon
piping in and out, and again this is a non-safety
system and it doesn't have to work to renove decayed
heat in any accident.

It does have a connection to the | RAST and
contai nnent recirculation. Soit actually can be used
and t he operators have instructions to |line up and use
this system in case ADS has been activated, for
exanple. It is to provide a low pressure backup, and
| ow pressure injection, just as it was in AP-600.

One differenceis that the water supply in
t hat case woul d be taken fromthe spent fuel cool ant
| oading pit. W maintain that pit full of water
normal |y and you do use this systemto provide |ow
pressure injection.

Water would be taken from outside
contai nnent, and we did this to mnimze an adverse
interaction that we found with AP600, where if you
take the I RAST water and punp it, if you had a DVI
i ne break, what you end up doing i s punping the water
i nto contai nment, because of the way that these |lines
are arranged up.

| f you have one of these | ines broken, all
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t he wat er goes there, and so you i n essence punp down
the I RAST and you get your recirc quicker. Now, the
AP- 600, we could tolerate that, although it may be
absent at worse.

The AP-1000, it was going to be nore
chall enging for us, and instead of trying to design
for that, we have changed t he pl ant desi gn operations
so that we woul d require the operators to take suction
fromthis outside water supply.

Soif this systemworks, instead of going
to recirc sooner, we would go to recirc at the sane
time with real water. So you can't make the acci dent
wor se than, which we think is a nice inprovenent.

So we are always |ooking for adverse
interactions and trying to nake sure that the pl ant
wor ks good and better. The next coupl e of slides talk
about the 1&C systenms in the plant, and there are
basically three; a control system safety, and a
di ver se system

The safety control in a safety systemare
m cr opr ocessor - based sof t war e and mul ti pl exed
comuni cations. The safety systemis obviously a 1E
systemfor the divisions, nicely separated and all of
t hat .

The di verse system is al so a
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m croprocessor-based system It will use different
har dwar e and software than a safety systemto nake it
diverse. It has its own separate sensors, and so it
doesn't have to have sharing and i sol ators between it
and the ot her systens.

It has a |Ilimted scope, which we
determ ned using the PRA, and on which functions was
PMS nost i nportant and where did we need it, and where
was its failure due to common node failure nost
i mportant in the PRA

And where it was nost inportant, and we
put those sensors and capabilities into the DAS to
protect us. Basically, the DAS operates passive
safety systens, |ike passive RHR, core makeup tanks in
a different way.

MEMBER SI EBER:  What is the framework for
the instrunent systen? What is it built on anongst
the standard --

MR, SCHULZ: Are you talking about
har dwar e desi gn?

MEMBER SI EBER  Yes.

MR, SCHULZ: W are not |icensing AP-1000
based on a hardware design. W are trying to design
an architecture, a m ni numset of i nstrunmentations and

functions, and then when we actual ly build the plant,
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because of the rapid, evolving nature of | NC systens,
we woul d use the | atest design.

Now, that said, our current product |ine
would be a comon Q product, which Conbustion
Engi neering used on System 80 plus or a simlar
design. AP-600 at that tine was an Eagle product.
But in a couple of years or five years, it wll
probably be sonething el se.

MEMBER KRESS: So these are | TAACs then?

MR. SCHULZ: Yes, there is -- to certain
m ni num commitnents that we make in the | TAACs, in
terms of inventories of sensors and controls, of
functions to perform Exactly howit is done is nore
of a design process | TAAC ki nd of thing.

MEMBER KRESS: Your piping is an | TAAC
al so?

MEMBER SI EBER:  Ri ght.

MR,  CORLETTI : The DAC, the design
acceptance criteria, whichis covered during the tine
of the COL application, this is a simlar.

MEMBER KRESS: This is simlar to AP-600?

MR, CORLETTI: Right. 1t is the sane as
the AP-600, the approach, as far as the |icensing
approach.. W have broadened our application to --

i ke Terry said, when we di d AP-600, our product, our
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only product at that tine for a 1E PM5 was Eagl e.

W have now expanded our application to
include either an Eagle product or the comon Q
product, which is going through -- sone |icensing has
been approved with the NRC as far as the application
of the cormbn Q to an existing plant.

MEMBER S| EBER: Wel |, fromthe standpoi nt
of the PRA then, since you really haven't said that
this is the architecture, and that is the
architecture, and that is the way that it wll
function, and here is what the equipnent is, how do
you estinmate the error rates with any kind of
accuracy, you know.

MR, SCHULZ: What we did was we i n AP-600,
we anal yzed the Eagl e product line in detail for the
PRA. So the PMS failure rates were based on that.

MEMBER S| EBER:. And who makes the Eagle
product |ine?

MR, SCHULZ: Westinghouse.

MEMBER S| EBER: And where has it been
applied? Do you have operating plants with this
equi pment ?

MR SCHULZ: Yes, we do.

MEMBER SI EBER:  How many of them --

MR SCOBEL: This is Jim Scobel, and |
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t hi nk Sequoi a and | think several others.

MEMBER SI EBER:  Ckay.

MR, SCOBEL: | think Sizewell as well.

MEMBER S| EBER: For their main control
system and not this separate instrunment |oops?

MR. SCHULZ: That's correct.

MR. SCOBEL: For their protection system

MR, SCHULZ: Okay. The control roomwoul d
be a compact control room wth overview panel
di spl ays, and work stations, and a small nunber of
dedi cat ed di spl ays, sone of which are safety rel ated
to the PMS post-accident, and sonme of which are --
separate ones are related to the diverse actuation
system

And froma pl ant control point of view, we
have soft controls which are part of the non-safety
part of the plant for normal operation, and we have a
smal | nunber of dedicated switches which are rel ated
to or connected to the passive safety system or the
| &C systemthat are 1E.

These are typically system level type
swi t ches, and we al so have sonme switches related to or
associated with the diverse actuati on system There
is the advanced al arm managenent and conputer based

procedures.
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VEMBER ROSEN: That small nunber of

dedi cated swi tches, do you have for exanpl e an anal og
SCRAM swi t ch, manual SCRAM sw t ch?

MR, SCHULZ: There is a manual SCRAM

MEMBER ROSEN: That doesn't go t hrough t he
conput er system

MR. SCHULZ: Right. Well, the DAS one
does not go through the conputer systemat all. It
goes directly out to --

MEMBER ROSEN: Wel |, sonet hing t hat opens
the breaker. So on the --

MR SCHULZ: Yes, on the PMS --

MR CUMNS: The PMS does not nobve over
manual . It directly trips the plant.

MR, SCHULZ: The PMS goes to the breakers
directly w thout goi ng through the conputer. The DAS

MEMBER ROSEN: So this is a real swtch,
and not a nouse click or sonething like that that the
operator can do?

MR SCHULZ: Well, all of these dedicated
switches are not soft controls. They are dedicated,
and that's what | nmean. They are sitting here on the
board, and you can touch them and they al ways do the

same thing.
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There is a reactor trip which goes
directly to the breakers, and nowthe ot her ones, |ike
SI, is a dedicated switch, but it goes through the
comput er because it goes and generates an S signal,
whi ch then have to propagate through the val ves.

MEMBER  ROSEN: I wa asking you
speci fically about manual SCRAM

MR. SCHULZ: Manual SCRAMis directly to
t he breakers.

MEMBER KRESS: Nor mal operating plants
nowadays have what, four operators in the contro
room and a supervisor? How as it that you decided
t hat one reactor operator, and one supervisor, was
sufficient?

MR SCHULZ: Froma -- this was done as
trying to | ook at the workload on the operators, in
terns of what automatic controls they needed?

MEMBER KRESS: Is it sone sort of task
anal ysi s?

MR, SCHULZ: Task analysis. Now, | think
froma --

MR,  CUMM NS: Can | coment on that?
First of all, thereareutility requirenents docunents
that told us that that was our design criteria for the

AP-600.
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MEMBER ROSEN: What was your design

criteria?

MR. CUM NS: That the plant be able to be
operated by a single operator and the concept of the
utilities was a single operator and a supervi sor who
didn't operate. So that is our design challenge. The
actual inplenentation and task analysisis simlar to
Terry's discussion on INC. It is an | TAAC

We still have yet to prove that a single
operator is adequate, but we certainly intendto prove
t hat .

MEMBER KRESS: Would your control room

accommodat e nore operat ors?

VR. CUW NS: Yes, t he utility
requi rements  docunent also required that it
accommopdate at |east three operators. So we are

pretty well covered with our requirenents.

CHAI RVAN APOSTOLAKI S: How many now are
there in the control roonf

MEMBER KRESS: | think nornally they have
about four.

MEMBER BONACA: Two not three.

MEMBER SIEBER:  There are two |icensed
operators, and a supervisor, whichis the mninumfor

tech specs that usually have nore hands avail abl e.
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MEMBER KRESS: Yes.

MEMBER S| EBER: But that would be the
normal requiremnent.

MEMBER ROSEN:  For a one-unit plant.

MEMBER SI EBER:  For a single unit, yes.
Two units sonetinmes -- sone tech specs say you can
have three if each has a |license on both units. But
in other cases where you have two units that are
single licenses, two operators per unit, plus --

MEMBER ROSEN:  And it is conplicated by
the fact that sone dual unit sites have only one
control room and so they have a conmmon control room
for both. So you have a shift manager who manages t he
shift for both wunits, and then you have unit
supervi sors.

MEMBER SI EBER:  Ri ght.

MEMBER ROSEN: So you can't say a whol e
| ot about it. The only real way to convince ne that
it is adequate is to do a task anal ysis.

MR,  SCHULZ: And we have yet to prove
that, and so that would be sonething that we woul d
have to do.

MEMBER LEI TCH: | think the nore
chal l enging thing there is perhaps not operating the

pl ant under normal circunstances, but in the exercise

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

61

of the enmergency plan, for exanple, and meking the
necessary phone calls, particularlyif you coupl e that
with afire, and so you have got fire brigade peopl e,
and not necessarily |icensed operators.

But it is those kinds of situations |
think where you have, say, a fire, and you are
actuating the fire brigade, you need soneone to make
-- you need an energency director to run the --

MEMBER ROSEN:  And the fire causes a | oss
of cool ant acci dent and opens --

MR SCHULZ: \What's that?

MEMBER LEI TCH: And the fire causes a
spurious ADS actuation. So you have a LOCA, a small
LOCA, at the same tine. Now, if you have enough
peopl e to handl e that, you are going to be okay.

MR SCHULZ: Well, we have tried to dea
with that a little bit and to prevent the LOCA from
being caused by the ADS fire. So that is a
requi rement. But, yes, you're right. W have yet to
prove that and that has yet to be done.

PMSreliability features, and this is the
safety |1 &C again for divisions conpletely separated,
and i nproved isolation versus current plants for the
use of fiberoptics. Each with its own independent

batteries, and 2 out of 4 bypass logic when
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appropriate, like reactor trip and SI.

Typically we use different pl ant
paraneters to provide a functional diversity.
Ext ensi ve verifications and validati on and equi pnent
qualification. Inprovedin-plant testingandbuilt-in
conti nuous testing, and manual and periodic testing,
and ext ensi ve experience with these ki nds of designs,
and that we have upgraded on operating plants.

Simlarly froma nmechani cal systens point
of view, and why we think these systens will work, and
why would they be reliable, you see a number of
different el enents, starting w th conservati ve desi gn,
and equi prent speci fications, devel opnent testing, and
this is largely the AP-600.

Conservative safety analysis, using the
codes that are verified against this testing.
Additional PRA and T&H analysis, which |I wll be
tal ki ng about this afternoon, and i n sone cases usi ng
di fferent codes, and | ooking at nmultiplefailures, and
we | earned things fromthis that we don't learn from
t he desi gn basis anal ysis.

The PRA itself and its probabilities is
obviously areliability i nput and neasure. Enmergency
procedure T&H anal ysis. W do yet nore anal ysis here

| ooki ng at procedures and operator actions.
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And again finally oncethe plant is built,
there are things done in the plant there are things
done in the plant. For exanple, start-up testing, and
| TAAC verifications, in-service testing inspections,
that all contribute tothe overall reliability story.

MEMBER KRESS: Refresh ny nenory. How do
you do a level 3 without a site?

MR, SCHULZ: We do rel eases, probability
of rel eases, and maybe you should save that for the
| evel -3 guys that are going to talk |ater, okay?

MEMBER KRESS: (kay.

MEMBER ROSEN: | have a question on
devel opnent testing of the block on the right, where
you tal k about conponent testing, and systemtesting,
and interval tests. M questions are specifically
about testing of the 14 inch squib valves. |Is there
someone who is going to talk about what kind of data
you have to support the spurious actuation estimates
that are in the PRA, and the reliability of the 14-
inch ADS val ves?

MR. SCHULZ: Well, those are two separate
qguestions. | had a back-up slide which woul d probably
relate to the design and understanding of the
spuri ous.

MEMBER ROSEN. Well, | don't want you to
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that right now unless that is the right part, but
soneti me between the end of the day and -- bet ween now
and the end --

MR SCHULZ: Are you talking about the
val ve design?

MEMBER  ROSEN: Val ve design and
reliability.

MR. SCHULZ: Thereliability part woul d be
better handled later of the valve itself.

MEMBER S| EBER: These are the (i naudi bl e)
val ves?

MR. SCHULZ: Right. You see a picture
here of the valve design that we would use. This
pi ece here is actually machi ned out of -- with an end
cap onit, and it is all one piece, and it has got a
sheer point designed into it at this point.

So that when the valve is actuated, and
the valveis actuated withigniters that are connected
in here, this valve designis actually three separate
igniters, any one of which can actually actuate the
val ve.

Two of those are wired to -- each to a
different PM5S division, and the third one is wred
directly to the DAS division. So the DAS -- and DAS

has only manual ADS actuation. So those controls are
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hard wired fromthe control roomin DAS, out to the
stage-4 val ves.

The PMS connections cone through the | &
caneras, and once they | eave t he PMS di vi si on, they go
directly to the valves. And in actually firing any
one of those igniters, a two-stage circuit has to be
activated, and it is basically an arned fire-type
circuitry which has to work in series in a proper
fashion for any one of those three to work.

And this prevents a failure within that
circuit from causing actuation. So if the fire
circuit inadvertently goes off, the valve won't work
because there is not enough power to set off the
igniter. The armbasically surges up addi ti onal power
that is not normally available to the fire circuit.

So if either of these circuits spuriously
goes off the valve will not open and cannot open.
Now, in additionto that, youcould-- well, you could
get a false signal intothe val ve control cabinet that
says fire.

Wel |, that cones fromtwo ki nds of things.
One is automatic fromthe PM5. Now, DAS doesn't have
automatic, and so only the PMS coul d automatical ly do
this, and this is based on two other 2 of 4 |ogic,

whi ch starts with an Sl signal, and al so because 2 out
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of 4 signal (inaudible) alsorequires that (inaudible)
tank | owl evel signal, and wi th (i naudi bl e) being | ess
t han 1300 psi .

So if all those things are in existence
based out of 2 out of 4 logic, you can get a PMS
signal. So we think that that provi des a high degree
of prevention capability of spurious automatic signal,
obvi ously conbined with the arned fire circuitry, the
(i naudi bl e) can come fromPCS soft controls, and you
can do it that way.

But thereis atwo-step kind of arned fire
thing that the operators have to do, and in addition
t he pressure has to be | ess than 1300 psi. So two of
the soft controls, even if the operator goes through
the right two step procedure, he can't get the water
valves to openif heis at normal operating pressures.

The PMS has dedi cat ed switches that woul d
go to the four stage valves, and there is two
switches, and they both have to be activated at the
same tine to get these valves to work.

And the sane is true of the gas. So we
have tried to do a lot of things to nmake it extrenely
difficult for these things to go off when they are not
supposed to.

MEMBER KRESS: \When the cap is sheared
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of f, where does it go? Does it |ay down? The poleis
left to right?

MR SCHULZ: Yes, this is the high
pressure and this is the outlet of the valve, and the
cap is captured in a pin, and when the notor is
energi zed, it sets off a charge propell ant that buil ds
up gas pressure above the piston.

And then there is a tension bolt here and
it holds the piston back until pressure builds up to
a high point, and then that shears as you can see here
and this piston is driven down and hits and inpacts
the top of this assenbly here, and shears off the
joint here, and then the flow, the pressure, pulls
t hat down, and then it is out of the way. So the fl ow
can just exit the valve.

MEMBER KRESS: It can't sit there and fl ap
t hen?

MR.  SCHULZ: | won't close until you
refurbish it out.

MEMBER SI EBER:  You have to replace it.

MR. SCHULZ: That's right. You have to
repl ace the internal

MEMBER ROSEN:  And is the 14 inches the
outl et prevention?

MR. SCHULZ: No, the 14 inches is the pipe
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size comng into the valve here.

MEMBER ROSEN.  Ckay.

MR. SCHULZ: Now, this inlet is alittle
bit smaller as depicted here, and so this is the choke
point in the valve.

MEMBER ROSEN: So it is bigger on the
outlet?

MR SCHULZ: It is bigger on the outlet,
yes.

MEMBER ROSEN: And that is the one that
just goes right to the containnent right there?

MR, SCHULZ: That's right. So in our
design there aren't actually using any piping or
fl anch connected to the outside of the valve. It just
goes to the | ube conpartnent.

MEMBER KRESS: Now, that thing |laying on
its side, it is held down there by the flow and the
gravity; is that what holds it down?

MR, SCHULZ: That's right, and there is
al so a sensor here that will be connected back to the
control roomto tell the operators that this thing has
opened up.

MEMBER ROSEN: How many tinmes have you
fired these things?

MR SCHULZ: W have not built one of
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t hese valves ourself. A conmpany that we talked to
built one and fired it several times for another
conmpany. These valves are -- squi b val ves are custom
type designs.

They are not |i ke an MOV. Each one of the
valves is pretty nmuch built to the specifications of
t he conpany that is buyingit. The conpany has -- and
t he val ves are obviously a very sinple design. There
i s no packings, and there is no torque sw tches, and
no electric notors.

There are very fewnoving parts. Thereis
lots of margin built into the gas pressure that they
gener at e. The performance of the propellant is
sonet hi ng that has conme out of ammunition expl osive
technol ogy over the years, in terns of how do you
control the materials that you m x toget her, and what
ki nd of sanpl es do you take when you mi xed it up, and
how do you test it in the field.

Do you take the charge out and you set it
off to see if it would have worked. That whol e
process i s very wel | understood froma desi gn poi nt of
view, froma probability point of view

And we woul d be buying this valve with a
reliability specification, whichis not sonethingthat

we can do in other valves. The notor operator valve,
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and i nner operative valve vendors will not quote you
areliability, internms of your specification. These
guys will, okay?

MEMBER KRESS: Based on testing unpteen
dozen of themor --

MR SCHULZ: Not the testing of this
val ve. The testing of the propellant and its design,
and itsreliability, andtheigniter reliability, and
the parts and pieces to assenble a calculated
reliability based on actual reliabilities of
conmponents.

MR. CUMM NS: These valves are currently
i n use of nucl ear power plants, and not Westinghouse
plants, and not at this size, but in smaller sizes.
But the squib valves are being used for safety
applications by sone of our conpetitors.

MEMBER ROSEN:  What nunbers did you use
for the reliability?

MR, SCHULZ: GCkay. You are talking about
valvereliability and | would |i ke to postpone that to
a guy that is going to talk about probabilities
because | don't really know the answer to that.

MEMBER ROSEN: The question is what
nunbers did you use for reliability for actuati on on

command, and what nunbers did you use for reliability
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or spurious actuation, and why do you think the
nunbers that you used from whatever source are
appropriate to use for this 14 inch valve? That is
t he questi on.

MR SCHULZ: Ckay.

MEMBER KRESS: Howis the gate there that
bl ows off, howis it -- in the closed position howis
the seal maintained there? Wat is the --

MR. SCHULZ: That is not a seal. That is
a solid piece of metal. This sleeve and part of the
-- the piece that flops down is actually a two-piece
assenbly that i s screwed t oget her and bol t ed t oget her.

The part that is on the high pressure side
is actually machined out of one piece of metal. It
doesn't show it very well, but there is a narrow
point, or | call it a shear point, that is a weak
spot. It is designed to hold the pressure, but when
it isinpacted by this piston here, it shears at that
point. So there is no seal, which is sonmething that
is very nice that the valve won't weight.

MEMBER ROSEN: \What is it made of, that
pi ece that is exposed to the cool ant?

MR. SCHULZ: | don't know the exact --
stainl ess steel.

MEMBER ROSEN. Is that a guess, or --

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

72
MR SCHULZ: | don't know. |'msorry.

MEMBER ROSEN:  Well, what | amthinking
about is corrosion of that, and if it cracks in that.
You know, you have a circular ring that forns the
seal, and | don't know how thick it is, but I assune
that it is fairly thin.

MR SCHULZ: Yes.

MEMBER ROSEN: And if that cracks, and
there are ways to crack materials in PARs, especially
materials that are under stress.

MR, SCHULZ: The specification of that
material will be inportant yes.

MEMBER ROSEN:. If it cracks during normal
operation, you w Il have a spurious -- that thing will
fl op because it is under pressure.

MR, SCHULZ: |If it is enough of a crack,
yes.

MEMBER ROSEN. Ri ght.

MEMBER KRESS: That tension bolt, is it

required that you torque down to a certain point

before it will fail under tension?
MR. SCHULZ: No. It is not -- | don't
believe it is under tensioninitially. 1t is holding

MEMBER KRESS: It is holding the thing up
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t here.

MR SCHULZ: It is holdingit up there and
| think it is just in contact with --

MEMBER KRESS: |s there arel ease path for
the gas to go up around that bolt?

MR. SCHULZ: There is as you see thereis
an Oring there under the head here, and around the
cap, and also there is several Orings around that
assenbly where you can take it apart.

MR CORLETTI : Terry, this is Mke
Corletti from Westinghouse. It sounds like we are
getting into alot of discussion onthe details of the
val ve design, which | think maybe what we could do is
if we have not resolved all the questions on the
details of the design, we could bring that up at the
pl ant neeting, and maybe we coul d even arrange to have
t he vendor participate.

MEMBER KRESS: We think that it is very
i mportant that the ADS 4 system work.

MEMBER SI EBER:  Only when required.

MEMBER ROSEN:. One of the key paraneters
is the reliability of this valve, but as Mke
Snodderly rem nds ne, also the tenperature of this
valve, and so | don't know anything about what

tenperature this operates at.
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Can you tell ne, for instance, what the
temperature is of that after normal operations?

MR SCHULZ: O the fluid in here?

MEMBER ROSEN:  Yes.

MR SCHULZ: It is going to be hot. W
have a small cold trap, but it is not going to be
fully effective and so that water tenperature -- we
have specified to the valve vendor that the water
tenperature in here can be hot | eg tenperature, 600 to
610. There is obviously netal pieces, and this part
of the valve has a bunch of fins, and it is kind of
depicted by this cut-out in this outer edge, and t hat
mai ntai ns the -- the (inaudi bl e) tenperature sensitive
really is the propellant up here.

So there fins around the top part and al so
al ong here, and you al so see fins here.

VEMBER ROSEN: It is good to make sure
t hat the propellant charge worKks.

MR, SCHULZ: Absolutely.

MEMBER ROSEN:  But what | amworri ed about
is that in this discussion right now is that the
cracki ng of that small section that has t he shear, but
cracking during normal operation, which propagates
around this seal in some way until the 2000 psi

reactor pressure opens the valve and creates a

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

75

spurious actuati on.

MR SCHULZ: Yes.

MEMBER ROSEN: And that is the question
that we need to tal k sonme nore about.

MR. CORLETTI: Okay. | think we could
probably discuss nore of the details for the plant
di scussion neeting on the valve. Terry, you are out
of time, but we could -- could you do in five m nutes
maybe one of your defense in depth to just kind of
illustrate the defense in depth of the plant?

CHAI RMAN  APOSTOLAKI S: O anot her
alternative is that | suspect that defensein depthis
going to have sone questions.

MR. CORLETTI: We can just keeping go and
run over --

MEMBER BONACA: O we can break now and
come back. |Is that a good tinme?

CHAl RVAN APOSTOLAKI S: You seem to be
going into other topics, right?

MR SCHULZ: Slightly different, yes.

CHAI RVAN APOSTOLAKI S: Right. Can we do
t hat ?

MR. CORLETTI: \Whichever you prefer, yes.

MEMBER ROSEN. You are in charge.

CHAI RVAN APOSTCLAKI S: | don't thinkit is
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going to be five mnutes. So we will recess until
10: 25.

(Wher eupon, at 10: 08 a. m, the heari ng was
recessed and resuned at 10:27 a.m)

CHAI RVAN APOSTOLAKI S:  Ckay. W are back
in session. Let's seeif we can finish this in 5 or
6 m nutes.

MR. CUMM NS: This is Ed Cumm ns, and j ust
one comment. Dr. Kress asked about how non-safety
systenms could be used to mitigate accidents, and |
think that this set of viewslides is a way to answer
his question as you go in the presentation.

CHAI RVAN APOSTOLAKI' S: So you ski pped t he
defense in depth slide?

MR, SCHULZ: Yes. Yes, it basically said
t hat AP- 1000 has di fferent ways of handl i ng acci dents.
The first way is usually a non-safety neans, and you
see that here. This is a loss of off-site power
event, and the first level of defense, and these
things are ordered in their anticipated |Iikelihood of
use, okay?

We can't guarantee that it is going to be
this way, but if you |lose off-site power, you still
have that feed water systemw || be actuated, and if

it is actuated and works properly, passive RHR wil |
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not be actuated the way the | ogi c and control s are set
up.

And the start up feed water is a non-
safety system andit istw pronpts, and it feeds the
steam generators, and if it operates successfully
decayed heat is renoved, and that is the end of the
event .

If it fails to work, both punps don't
wor k, and AC power is not avail abl e, or whatever, the
passive RHR is automatically actuated. This is the
| evel of defense that we take credit for in the DCD
for a loss of off-site power event.

I f that systemis actuated eventual ly the
passive containment cooling system wll al so
automati cal | y be act uat ed, assum ng t he heat exchanger
runs for nore than a couple of three hours, which is
not necessarily going to happen.

But if it does, the PCF will also be
operated, and again if those systens features work,
then that is -- you know, you can go i ndefinitely that
way. If the passive RHR conpletely fails, for
exanpl e, then you can go into a couple of different
feed and bl eed type cooling nechanisns, using sone
di fferent equi pnent.

The first one uses the core nmakeup tanks,
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and | say partial ADS, and this basically neans one or
two stage 2 or 3 ADS valves. |f they open, there are
sufficient to get the pressure down so that the | ow
head RHR punps can inject. They are not sufficient to
get dowmnto gravity injection, but they are sufficient
to get to RRS. And if that systemworks, then again
the core is cooled, and you have opened up your R&S.

Now, you can take sone failures to some of
t hi s equi pnent. For exanple, if the R&S doesn't work,
and you get full ADS, you can go through the full
smal|l LOCA protection kind of steam where |RWST
gravity injection and contai nment recircul ati on works
with full ADS.

And full key here is 4 stage. W don't
recall need any stage 1, 2, or 3 if you look at the
PRA results. W do need stage 4, and we take credit
here only for 3 out of 4 stage fours if we take a
single failure there.

Again, if that works, we are okay. And
then there is the case of what if the core makeup
tanks don't work. Well, if the core makeup tanks
don't work, and we get the accumul ators avail abl e,
then the operator in this case will have to manual ly
actuate ADS, because the core makeup tank |evel is

what normal |y actuates ADS.
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And if the core nakeup tanks don't work,
you don't get that signal. So the operators would
have to manually. Now, they have got 20 m nutes to
actuate ADS in this case.

So again you have got -- so the
conbination of these three things, which aren't
conpl etely separate, but do have separ at e pi eces, adds
up to a lot of failure tolerance, diversity,
reliability.

So this kind of thing is specifically
nodel ed in the PRA, internms of the event trees. The
PRA obvi ousl y specifically cal cul at es how many val ves
have to work, and what are the reliability of the
val ves, and operator actions is automatic or what ever.

Another thing that is interesting to | ook
at if that it is this same event, if you |ook at,
wel |, what controls what. What support systens have
to work, and you see here a matrix that is a bit
conplicated, and so | am not going to go over the
whol e t hi ng.

But it basically on the left colum, you
see all the different features that were used in the
previous slide. For exanple, for heat renoval, the
first feature listed on this table is start up feed

wat er . That was in the first box in the previous
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slide.

Now, for start up feedwater towork, it is
automatically actuated by the POS. The POS requires
non-safety DCD power, and AC power is required for
this start-up feedwater punps.

The component cool ant wat er and
(i naudi bl e) are both required. Now none of the other
safety features are required, and so that has a bunch
of non-safety features that have to work to nake it
wor K.

If it doesn't work, then the passive RHR
can be actuated automatically fromthe PMS. Now, |
actually don't list AC power being required there,
because if AC power failed, the passive RHR has fail
safe val ves and the valves will open.

If AC power is available, then the PMS
actual ly has to generate a signal using the DCD power
that powers it. So that is a kind of quirky thing
there the way it is shown.

|f the PMS doesn't work, passive RHR is
separately actuated by the DAS automatically. Now,
t he DAS actual |y requires non-safety DCD power, which
makes it conpletely separate from PMS. You use
di fferent DCD supply.

And t hen you can go on and you can | ook at
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what the different feed and bl eed features require.
So this is a way of seeing sone of the redundancy
diversity that is a detailed nodel in the PRA, and it
hel ps you understand | think a little bit the
reliability.

Now, we have these for tube rupture, and
again there tends to be fewer different things in
operating plants, and in tube rupture, all of these
| evel s of defense have operator action involved.

Operators have to dothings to mtigate a
tube rupture in operating plants. AP-1000, the first
| evel of defense shown here is actually the non-
safety, which is very simlar to what is going on
here, in terns of plant operations.

You feed the steam generators, and you
i solate the faulty generator, and you cool down on t he
intact generator, and you reduce the RCS pressure
manual ly. That is what is involved here.

| f that doesn't work, then the automatic
case, which uses safety, and is what is anal yzed so
far using core nakeup tanks, passive RHR i sol ati on of
CVS and start-up feed water which can adversely
interact in this schene.

St eam generator isolation and passive

contai nnent cooling operation, and that is al
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automatic. |If that works, the leak is isolated, and
the core decayed heat is renoved, and everything is
fine. If that doesn't work, then again the small LOCA
type feed and bl eed cooling schenmes can protect the
pl ant .

MEMBER SHACK: Now, i s there anything that
t he operator can be doing with regard to (inaudible)?

MR CUMNS: It is hard, but he basically
woul d have to block automatic signals, and then do
things that are contrary to the energency procedures.

What tends to happen is that if he is
involved in this schene here, some of these features
may get turned on because of the nature of this event.
You wi Il probably get an SI signal, unless this is a
really smal | break, and he ki nd of gets goi ng manual |y
before th reactor trips automatically on an Sl signal

One of the things that he is doing here
are supportive of this, and so they are not in
conflict, okay? So for himto really screw this up,
he has got to do lots of things. You know, turn off
passi ve features conpl etely, and agai n things that are
contrary to the energency procedures.

MEMBER RANSOM  What is the bottomline
gi ven, say, a steam generator tube rupture, what is

the difference in the probability of core damage in
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t hose two cases?

MR. SCHULZ: | don't have that. | have
t hat nunmber on another slide. Selim | don't knowif
you knowit, but you can | ook up what the AP-1000 t ube
rupture core nmelt frequency is fromyour data. Do you
have anyt hing on operating plants with you? | don't
remenber off the top of ny head.

MR,  CUMM NS: Terry, | have that
conmparison, and | can get it later.

MR SCHULZ: Ckay.

MR. CUW NS: The conpari son for operating
plants, and --

MR SCHULZ: We worked hard at pushing
t ube rupture down because if you get a core nmelt with
a tube rupture, containment tends to be bypassed,
okay? Because you have got this hole through the
t ube.

Soit isacontributor to alarge rel ease
in our nodels.

MEMBER RANSOM | was just wondering how
much these additional levels buy you in terms of
reduction and its probability of occurrence?

MR, SCHULZ: Well, if you go back, for
exanple, tothe |l oss of off-site power, it is probably

buyi ng you sonewhere in the order of three orders of

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

84

magni tude, versus current plants, and again M ke can
provide -- we have a table which |ooks at by
initiating events the core danmage frequency versus
operating plants, versus AP-1000.

MR. CORLETTI: Thisis Mke Corletti from
West i nghouse. Based on previ ous presentati ons we have
made, steam generator tube rupture for a standard
pl ant for core damage frequency i s on the order of 1.7
Etothe mnus 6. And for AP-1000, it was about 4 E
to the mnus 9.

MEMBER SHACK: You have a hi gher number on
t he tabl e.

MR. CORLETTI: Ckay. You have got ne on
t hat one, yes.

MEMBER SHACK: When you are 10 to the
m nus, that's high

MR. CORLETTI: Sorry. Yes, | read it from
t he wong col um.

MEMBER Sl EBER: I t is a rather
consi derabl e uncertainty i n nunbers t hat are around 10
to the mnus 9.

MR, SCHULZ: Wy don't | -- and maybe |
will just point out that we al so have | ooked at, for
exanpl e, at shutdown conditions, and (inaudible) is

from our PRA evaluations, and one of the risk
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i mportant shutdown nodes.

Current operating plants, typicallyif you
| ose power, you really need to get the normal HR back
working, and that is really your only level of
defense. There are sone tenporary things plants can
someti mes do, but usually you have to get this back.

For AP-1000, the R&S automatically
restarts, and instead of it having to be manually
restarted. |If it doesn't work, we have basically a
feed and bleed pulling system using R&S |RWST
i nj ection.

In this case the operator i s opening sone
manual MOVs, which we can get water into the RCS
t hr ough, and then backing that up is the squib val ve
| RWET i nj ection path.

CHAl RVAN APOSTOLAKI S: Yes, let's keep
goi ng.

MR, SCHULZ: Basically we have used PRA
and AP-600 and we have taken credit for that
evolution, and added to it for AP-1000, and we have
done a | ot of changes in inproving AP-600 based on t he
PRA. Some of themare operational, and sonme of them
are anal ysis, and sonme of them are desi gn changes.

We have continued doing that in AP1000,

and here are sone of the things that we have done
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during the devel opnent of AP-1000 as we interacted
with the PRA that we did. A lot of these | have
al ready menti oned.

MEMBER ROSEN: You also at the fourth
stage ADS, is it the same, or isit just larger in AP-
1000 than it is in 600?

MR. SCHULZ: The sanme nunber of val ves are
inthe design. The capacity is larger. Now, AP-600,
the final PRA quantification assunes 2 out of 4 stage
4s are required. Near the tail end of AP-600, when we
were | ooking at TH uncertainty, there was sone |ow
probability cases that we cane up with where that
woul d not work 2 out of 4.

So we did a sensitivity study for AP-1000
and said, well, if it was 3 out of 4, the core damage
frequency would only goup alittle bit. Now, for AP-
1000, we said we are not going to cut it that finely.
W are just -- we did the PRAfromthe start, with 3
out of 4 being required.

So it is a nore conservative or robust
success rate criteria that we have used for stage 4.
Even though stage 4 is actually bigger relatively
speaki ng to power per negawatt on AP-1000. So we have
actual ly gotten nore margi n, but we don't have enough

margin to confortably nake to be al ways successful.

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

87
MEMBER ROSEN:  So you went to three, and

the valve is nmuch larger, and it gives you nore
capacity if it opens properly?

MR SCHULZ: Yes.

MEMBER ROSEN: And of course the thing
that we just tal ked about is the question about its
reliability and service condition, and corrosion, and
what not --

MR SCHULZ: Right.

MEMBER ROSEN: -- will be dealt wth
| ater.

MR. SCHULZ: Yes. And | think that is the
nore AP-1000 changes, and so we can nove on to what
you really wanted or canme here to hear and that we
came here to tell you about the PRA

MR. CORLETTI: The next speaker will be
Sel i m Sancakt ar from Westi nghouse.

MR,  SAMCALTAR: My name is Selim
Sancaktar, and | work for Wstinghouse, in the
Reliability and Ri sk Assessnment G oup. W actually
started this presentation a couple of nonths ago in
front of all of you, or alnost all of you. Are there
new peopl e here that were not there before? | nean
am | repeating?

| don't want to repeat if everybody is
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here today if they were here before.

VR, SNODDERLY: Selim this is Mke
Snodderly. This is a subset of the people that you
presented to on Novenber 7th, and so you can use that
to start.

MR. SAMCALTAR: Well, if | repeat the sane
things, just tell ne that you knowit and | will skip
that or something else. | don't want to bore you
because | amtrying to figure out how to optim ze.

| have two hours to give you a synopsi s,
the goods, and | wll be happy to, plus answer
speci fi c questions, because renmenber | have two hours.
So you choose how you want to use it. | amhappy with
whi chever way you want to do it.

Most of these slides are the slides that
you had before. So you can --

CHAI RVAN APOSTOLAKI S:  Then you can go to
slide 43.

MR. SAMCALTAR: Could |?

CHAl RVAN APCSTOLAKI S:  Yes. 43, yes.

MR SAMCALTAR: So this is like basic --

CHAI RVAN APOSTOLAKI S:  Yes, 43. (kay.

MR. SAMCALTAR | tried to discuss this
before alittle bit, but we can go agai n back to this.

To put this in perspective, as | nmentioned before, we
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used AP-600 nodels very heavily. However, we had to
find a bal ance between totally doing somet hi ng new,
versus rubber stanping sonething that s done
(1 naudi bl €) unaccept abl e.

The event tree that has changed nost
dramatically is this one, and so | amusing this as an
exanpl e. And already Terry di scussed this, the design
reasons that kind of ledtothis. This also brings us
to geography a little bit, you know. Flow field
design and flow field PRA, and how do you try to
bal ance t hese.

One of the funny things that happened here
is after alarge LOCA, what is the success rate of the
ot her accumul ators? It was 1 out of 2 in AP-600, and
it gave us a certain frequency for this sequence, and
this is the nost frequent oneinthis particular event
tree.

In this plant, you should try to retain
t hat success rate criteria, or tell me that youlax it
alittle bit, and not try to increase the accunul at or
si ze or nunbers, or whatever directly to a pl ace where
we can say we have 1 out of 2.

And here we deliberately chose after
di scussi ons that we can (i naudi bl e) 2 out of 2 success

criteria. Bot h are needed. Bot h accunul ati ves are
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needed.

And what that does to us as you can see
here is that get a condition probability of 1tinmes 10
to the mnus 2 about.

CHAI RVAN APCSTOLAKI S: You see that there?
That confused ne, because when it says AC both --

MR SAMCALTAR: Right, you need bot h.

CHAI RVAN APCSTOLAKIS:  Well, this is an
event, and so goi ng down neans fail ures.

MR. SAMCALTAR Ri ght.

CHAI RVAN APOSTCOLAKI S And so | thought it
meant both accunul ators fail.

MR, SAMCALTAR  Ckay.

CHAI RVAN APOCSTOLAKI S: You ar e sayi ng t hat
is not what it nmeans?

MR. SAMCALTAR Ri ght.

MEMBER RANSOM He says that's right, that
bot h accurul ators fail? |Is that right?

CHAI RMVAN APOSTOLAKI S:  No, he says that
both are needed, so that if one fails, you have
failure.

MR. SAMCALTAR Ri ght.

MEMBER SI EBER:  That's right.

MEMBER RANSOM Real | y?

CHAI RMAN APOSTOLAKI S: Whereas, if | | ook
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at this without talking to Selim | would assune that
bot h had fail ed.

MR. SAMCALTAR: And that's why you need
people to interpret it.

CHAl RVAN APCSTOLAKI S: We need humans.
There is no question about it.

MR, SAMCALTAR: Ckay. Basically, this
node is defined. Accumul ators inject, and as |
mentioned, you need four accumulators to inject. |If
one doesn't inject, then we declare it a failure.

Well, inthe AP-600, it was not a failure.
So the probability here is that you consi der about 10
to the minus -- 1 tines 10 to the mnus 2. Thi s
gi ves us t he wor st sequence, and al nost determ nes t he
whol e - -

CHAI RVAN  APOSTOLAKI S: Wait a mnute.
Wait a mnute. The | arge LOCA frequency is 5 tinmes 10
tothe mnus 6. So if I divide 4.26, 10 to the m nus
8 by that, | should get the condition of failure
probability of the accunul ators?

MR. SAMCALTAR: Right, 1 tines 10 to the
m nus 2.

CHAI RVAN APOSTOLAKIS: | get 8tinmes 10to
the mnus 3. Can | divide? You said 1 tines 10 to

the mnus 2. W are close enough.
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MEMBER ROSEN: Now, the initiating event

frequency, 5 tines 10 to the mnus 6 includes the
spurious actuation?
MR. SAMCALTAR. No. W have in AP-600 --

MEMBER ROSEN:  Spurious actuation of ADS

MR. SAMCALTAR: Right. Now, in AP-600,
t hey are together in one category. Here we separated
them and there is another category specifically for
spurious actuation of the ADS 4.

MEMBER ROSEN: So for the total CDF, |
have to add sone --

MR. SAMCALTAR: For the ADS 4.

MEMBER ROSEN: For the ADS 4, plus a whol e
| ot of other things.

MR SAMCALTAR  Yes.

MEMBER SHACK: Now, what is different
about that event tree? Can you handle that one with
one accumul ator? Wy did you separate that one out?

MR. SAMCALTAR: Ch, yes, good question.
This | arge LOCA basically assunes the worst kind of
LOCA; whereas, we know exactly where the spurious ADS
actuation is. So we can handle it wth one
accunul at or .

So we don't have to punish ourselves for
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the sins of sonme other limted failure for ADS
actuati on.

MEMBER SHACK: Now, it is curious to ne,
and the staff had an RAl on this, too; that even when
you t ake t hat one out, your | arge break LOCA frequency
is about a factor of 10 lower than it was for the AP-
600.

MR SAMCALTAR: Right. Absolutely.

MEMBER SHACK: And you say i ndustry dat a.

MR SAMCALTAR  Yes.

MEMBER SHACK: There i s not a whol e | ot of
i ndustry data on that.

MR,  SAMCALTAR: Yes, | can tell vyou
exactly where that canme from

CHAl RVAN APOSTOLAKI S: That is a 5750,
right?

MR. SAMCALTAR: First of all, that nunber
came fromone of the recent (inaudible) fromthe NRC,
and when | say recent, we are tal ki ng about 1999 tine
frame, and you know whi ch one.

And we al so know ' msure, or if you don't
know, | amtelling you, the recal culations for that
nunber being done. Sonmebody in Germany is doing
something, et cetera, et cetera, et cetera. That

nunber is so big, and we are wel|l aware of that.
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And where it falls out, we will suffer the
consequences as they conme out. But the point when we
were doing this PRA, which we had started about a few
years ago, is what to do wth the initiating
(i naudi bl e) frequenci es.

| mean, there are various options, you
know. W can totally redo the initiating events
anal ysi s. W can just say we are going to keep
exactly the
AP- 600 assunpti ons.

And we said that we will look at the
i mportant changes. Like we really didn't worry too
much about the frenzy of the initiating event
frequenci es, because things in general are getting
better, and what they use is a slightly on the
conservative side, very slightly.

It doesn't gain anything, and vyour
insights are not affected, but if you | ook for things
that mght have changed, either the industry is
| ooking at things differently, or sonething else
happened, and so we try to | ook for those.

And we are initiating our frequency for a
| arge LOCA You know, it is a fictitious nunber,
what ever you say is true. W all support a nunber,

and | shouldn't say a fictitious nunber, but a nunber
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wel | supported.

So from the Rasunssen tinme, there are
people using 1 times 10 to the mnus 4, and then
peopl e started saying, yes, 1 tinmes 10 or 20 percent,
and sone distribution, and play with it, and sonebody
is 5times 10 to the m nus 4.

The point is that whatever you do, it was
an expert opinion, and that is the ki nd of nunber that
we used before, and (inaudible) it is sonething that
we can refer to that is presuned, and those by the NRC
since it is a NUREG

So | have no basis to tell themthat they
shoul d retain a design requirenment if alarge LOCAis
not seen as a limting event of the frequency space.
So that is the best advice that we could find.

And next year the new efforts m ght have
a consi derably di fferent nunber that we m ght have to
revisit our assunptions, and | amnot shy to do that.

CHAl RVAN  APOSTOLAKI S: Now, this is
actually a factor of 20 |ower than what you used in
AP- 600.

MEMBER SHACK: Yes, but half of that is
the DVI and the spurious actuation is separated out.

MR. SAMCALTAR. Right. Yes. And 5 tines

10 to the mnus 5, is 5.4 tines to the mnus 5 is a
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spurious ADS actuation, which was lunped in with a
| arge LOCA before, because the success rate was the
same. So 1 out of 2 accunul ators.

So what we are saying here is that if you
| ook at just the pipe breaks, the random pi pe breaks,
which are really not seen as a threat nmuch anynore as
they used to be, you don't have to set your design
agai nst them anynore as was done in the past.

MEMBER ROSEN: The difference is that
pi pes are designed not tofail. Therelief valves are
designed to open with high reliability, which if you
do that when you don't want themto is a failure.

MR. SAMCALTAR: Certainly.

MEMBER ROSEN: So there is a very big
di ff erence.

MR. SAMCALTAR: Certainly, and we are
focusing on that. | nean, the ADS portion is
separated out, and we are focusing onit, and we al so
have a larger -- an order of nmagnitude |arger
initiating event frequency for that, conmpared t o past
pi pe breaks.

VEMBER ROSEN: | think that is a good
nove.

CHAI RVAN APOSTOLAKIS:  Now this is your

nunber two dom nant sequence isn't it for a large
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LOCA?

MR SAMCALTAR:  Yes.

CHAI RMVAN APOSTOLAKI S:  To a CDF.

MR SAMCALTAR:  Yes.

CHAI RMAN APOCSTOLAKIS: So it is about 40
percent .

MR SAMCALTAR  Yes.

CHAI RVAN APOSTOLAKI S:  So the NRC or the
peopl e who are reeval uating the frequency of a |l arge
LOCA, increase this, | doubt it will go back to the
ori gi nal nunbers.

MR, SAMCALTAR: Currently the contribution
of large LOCAis 4.5 to the m nus 8.

CHAI RVAN APOSTOLAKI S: Yes.

MR. SAMCALTAR: And if later on people
come in here and say it is not 5times to the m nus 6.
It is now5 tines mnus 5. This is going to go up by
a factor of 10, to 4.5 to the mnus 7, which will be
al nost a 130 percent increase in our estimate of core
damage.

CHAI RMVAN APOSTOLAKI S: Right. So you wi ||
start approaching 10 to the mnus 6 then in our
estimate of core damage frequency?

MR. SAMCALTAR Right. Yes.

CHAI RMAN APOSTOLAKI S: How conservativeis
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this assunption that you need both accunul at ors?

MR, SAMCALTAR: Well, at this point, |
woul d like to pass the baton to Terry or Jim

MR. SCHULZ: This is Terry Schulz. Now
the | arge pi pe breaks are obviously made up of cold
| eg breaks and hot |eg breaks. This assunption is
extrenmely conservative for hot |eg breaks. Hot |eg
breaks probably shoul d be unped in with the spurious
ADS success criteria of one accunul ator.

But the cold |l eg breaks, | explained to
you that we did an analysis for the PRAand filled the
containnent isolation with off-site power being
avail able for 10 seconds, or 12 seconds, and we got
i ke 1800 degrees fahrenheit.

That is with two accurmul ators. Now the
guestion is if you had one accunulator, and that is
al so with uncertainty, and so that is a conservative
DCD-type nunber, there is about 200 and sonething
degrees -- 250 degrees uncertainty in that nunber. So
t he best estimate nunber is that nuch | ower.

On a best estimte basis, | think we woul d
be okay wi th one accunul ator. Wth conservative
basis, we would probably be very close to the 2200
degrees. | don't know. W m ght be under it, and we

m ght be over it.
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So hot | eg breaks, which are probably a
| arge portion of that nunber probability-w se, are
overly conservative. W could split those out and use
1 out of 2 success rates area. Cold |leg breaks, it is
-- we are not sure if we really could or not.

CHAI RVAN APOSTOLAKI S: Thank you. Now, do
you know why this nunber is being reeval uated? Wre
there any objections to it?

MR. SAMCALTAR The basis, and if you | ook
at the NUREG - -

CHAI RMVAN APOSTOLAKI S:  Yes, | did.

MR. SAMCALTAR It says Appendix J or
sonething like that discusses it, the argunent is
rather limted. | mean, there isn't a database and
one point that is renotely related to a |arge LOCA
and you can extend fromthat into an estimate.

And | think that it was reflecting was --
and it is still -- this how do you formthis |arge
LOCAreally, or what is alarge LOCA. And people were
relaxing a little bit for the last few years that
large LOCAis not really the limting event, and even
redefine the basis, and naybe design basis can be
redefined and so on.

And you know about these activities. So

there is a better perception and how people are nore

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

100

rel axed about how bad it is.

CHAI RVAN APOSTOLAKI S:  But are you sayi ng
t hen that the reevaluationwi |l |lead to al ower nunber
because --

MR, SAMCALTAR: | don't know honestly.
The reason why --

CHAI RVAN APOSTOLAKI S:  You tal ked about
t he numerator, and you said that they had one point --

MR. SAMCALTAR: Well, let ne answer that
by saying this. | think one of the reasons that
people are reevaluating it is that there are sone
cracks and so on in sonme donestic plants, and so that
kind of started to bother people a little bit about
what can happen, and that's why they are reeval uati ng
it, | think.

| am not an expert on the subject, and
amtelling you ny opinion

CHAI RVAN APOSTOLAKI S: But it seens to ne
that they lunp all the reactor years together and t hey
came up with a nunber Iike 500.

MR. SAMCALTAR: Yes, but they are | ooki ng
for a reason.

CHAI RVAN APOSTOLAKI S: Why are we | ooki ng
at plant to plant variability kinds of things, which

weakens the evidence and pushes t he nunber up? Maybe
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we wi Il reviewthe NUREG at some point. | don't know.

MR.  SAMCALTAR You don't usually
reevaluate unless it is going in a bad direction, and
sol don't think we were reevaluate if things go down.

CHAI RVAN APOSTOLAKI S: Wl |, 3900 react or
years is pretty strong evidence.

MR, SAMCALTAR It is.

CHAI RVAN APOSTOLAKI'S:  And actual Iy that
assunes all pipe sets everywhere inthe world that are
identical, and that nay not be the case.

MEMBER ROSEN:  You know that's not.

MR. SAMCALTAR: So you can see that we are
struggling with this, and we are going to find a fine
line between what is the | atest perception, and how
fast should we push it, and how nuch we shoul d depend
on it.

And you see here that by doing this that
we are trying, depending on that this nunber is not
going to be 5 tines 10 to the mnus 4 after people
have finished with it, which I don't think so. I
doubt it based on a | ack of otherw se.

But can it goto 5 tinmes 10 to the m nus
57? Just because of calculations again or
reeval uation, and not because of an event. Yes, and

then we will just bite the bullet at that tine. So

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

that is possible risk assessnent, and I don't have a
problemw th that.

I mean, it constantly should be
reeval uated. W shouldn't just tack a nunmber on.

CHAI RVAN APOSTOLAKI S:  What was the core
damage frequency for AP-600? Do you renenber?

MR. SAMCALTAR: Yes, AP-600 is 1.7, 10 to
the mnus 7. This one total is 2.4, 10 to the m nus
7. So the significant figure there is 2.4, and 1.7.
It went up.

CHAl RVAN APCSTOLAKI'S: It went up.

MR SAMCALTAR  Yes.

MEMBER SHACK: It will goupalot noreif
you use the sane pipe breaks.

CHAI RMVAN APOSTOLAKI S: | f you use t he sane
pi pe breaks, yes.

MR. SAMCALTAR: Right, there is no doubt
about it.

CHAI RVAN APOSTCLAKI S: Thi s nunber was
used in AP-6007?

MEMBER SHACK: AP-600 is a --

CHAl RVAN APOSTOLAKI S: Yes, and so why
would it go up for the AP-6007?

MEMBER SHACK: it wouldn't go up as nuch.

CHAI RVAN  APOSTOLAKI S: | don't think
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(i naudible) if you use the wong nunber.

MR. SAMCALTAR It would go up like this.

CHAl RVAN APOCSTOLAKI S:  Yes. So you may
end up with al nost an order of nmagnitude difference in
t he core danmge frequency.

MR SAMCALTAR Yes. If | believe that
within a reasonable tine franme, for the next 5 years
or 10 years, that this woul d have gone back to 5 ti nes
10 to the minus 4, | would have strongly advi sed t hem
to go and pushthistoaddalittle bit nore water and
whatever it takes to go with the uncertainly.

MEMBER SHACK: But what they are arguing,
George, is that if you used the sane frequency in the
AP- 600 than this one, you will end up probably in the
same pl ace.

CHAl RVAN APOSTOLAKI S:  But how can --

MEMBER SHACK: You know, if you use -

CHAI RMAN APOSTOLAKI S: The AP- 600 used t he
ol d nunber.

MR SAMCALTAR: Yes, that's right.

CHAI RVAN APOSTOLAKI S: So t he only nunber
that will go up is this.

MR, SAMCALTAR:  You are correct.

CHAI RVAN APOSTCOLAKI S: The onl y t hi ng t hat

struck me about this is that it is a significant
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i npact on the CDF, and it doesn't cone about because
you did sonething to the design. It is because
somebody di d sone cal cul ati on and reduced t he nunber.

MEMBER ROSEN: But that is the Baysian
updat e.

CHAI RVAN APOSTOLAKI S: It wasn't Baysi an.

MEMBER ROSEN:  You can think of it as an
update of the know edge base.

CHAI RMAN APOSTOLAKI S: Not al | updates are
Baysi an.

MR SAMCALTAR: This is not.

CHAl RVAN  APOSTOLAKI S: This is not,
especially lunping all the reactor years together as
one.

MR CUVW NS: | happen to think that the
order cane fromthe NRCthough, the data that we used.

MEMBER ROSEN: W are part of the NRC, but
we did not generate that data.

CHAI RVAN APCSTOLAKI' S: | don't evenrecal |
it, but unless sonebody tells ne that | did. Ckay.
Good. That was very clear what is happening.

MR, SAMCALTAR: This nunber personally

doesn't bother ne. | think is a fair nunber to
represent this. |If it goes up because peopl e have
concerns, then it goes up and what can | do. | nean,
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| can't change it.

But | don't believe this is a reckless
nunber to use at this point, and we have recognized
t he potential inpact and | think we can nore or |ess
-- and we don't believe that this is going to change
drastically. The order of magnitude would still be an
absol ute change, but | don't think that it is goingto
go back to an order of magnitude.

MEMBER ROSEN: What it says is that |arge
breaks in these plants are very unlikely, and that is
what our experience is telling us.

MR. SAMCALTAR And we should not force
the designers to do extra things because of that.
Besi des that, as Terry nentioned, really we are al nost
there with the success rate. |t could be 1 out of 2,
but then we woul d have all kinds of difficulties with
t he uncertainty business and success criteria.

So actual ly they are taking one step back
and covering that angle.

CHAI RMVAN APOSTOLAKI S:  So the frequency
then, if it was 1 out of 2, the condition operability
woul d affect the core danmage another two orders of
magni tude, right?

MR,  SAMCALTAR: Maybe an order of

magnitude. So this would be like 9, mnus 9.
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CHAI RVAN APOSTOLAKI S:  Yes.

MR. SAMCALTAR: Now that was i nteresting,
and nowjust alittle sonething that will be different
and al so gi ves you a glinpse of what we are struggling
with and what we are thinking, and how we are
approaching it.

And just to touch base on the subject of
a spurious ADS. It just -- well, nowthis is tricky.
Just since you touched upon them and that interests
you al so, the part that we tal ked about, the spurious
ADS, the issuing event is 5.4 mnus 5, an order of
magni t ude hi gher.

And here we can live with one out of two
success criteria. So | just wanted to --

MEMBER ROSEN: Because this is a 14 inch
break, rather than a bigger break for the --

MR. SAMCALTAR It is a hot |eg.

MEMBER ROSEN. A hot | eg break.

MR. SAMCALTAR: The site of this | ocation
is also favorable, as opposed to cold |eg.

MEMBER KRESS: But they cancel each ot her
out .

MEMBER ROSEN: They cancel each ot her out,
yes, but it ends up being 12 percent.

MR, SAMCALTAR: Right, it still is not
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trivial. It is kind of conpensated, You |lose around
90 degrees here, and you gain approxi mately an order
of magnitude here. So there is no |oss.

CHAI RVAN APOSTOLAKI S Ckay.

MEMBER ROSEN:  And that 12 percent, we
will talk a whole | ot nore about that.

MR. SAMCALTAR  Ckay.

MEMBER ROSEN:  Because we wi || tal k about
the details of the valve and all the stuff |ike that,
at a later tine.

MR. SAMCALTAR  Ckay.

MR. CORLETTI: Selim didyouwant totalk
about the probability basis for the spurious ADS, as
far as what we have done?

MR. SAMCALTAR Let nme proceed as nuch as
possi bl e, and then see how we work that out.

MEMBER ROSEN: But ny point as |
understand it, even though we are boring in on the
details of that ADS 4 valve, we are boring in on 12
percent of the risk. That is howit is calculated.

CHAI RVAN APOSTOLAKI S: On the | ar ge LOCA?

MEMBER ROSEN. O the ADS.

CHAI RMVAN APOSTOLAKIS: O the total? A
| arge LOCA is about 19 percent.

MEMBER ROSEN: No, | am tal king about
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spurious actuati on.

CHAI RVAN  APOSTOLAKI S: Oh, spurious
actuati on.

MEMBER ROSEN: 12.28 for the significant
large LOCA. | amvery inpressed (inaudible).

MR. SAMCALTAR: When | started in the PRA
busi ness 20 sone years ago, | |ooked at the tables

they had created, and they had four significant
figures. | said, cone on. | mean, we have a hard
time defining one significant figure, and how can you
wite four significant figures.

So | said let's round them off to two
significant figures at |east. W did that for a
whi |l e, and what happened is that we have chop notes
and people cone and people cone and review them
afterwards. It is calculation notes on QA business
and so on.

And these people are very, very strict.
You round sonething up or down for a perfectly
justifiable reason, and they cone and said that this
nunber is not the sanme as that nunber. They | ook at
the computer output and it is 3.217 and you round it
off to 3.2, they junp at you.

Soneti mes we have di fferent or that is one

r eason. Anot her reason is that we have different
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versions of calculations, and sonetines instead of
specific figures, we round themoff, and we | ose track
of which -- when we | ook at the pile, we | ose track of
where it came from you know, for practical every day
usage, because it is rounded off and we can't tell the
di fference.

So there i s so nuch m nut e headaches, and
so we decided that the criticismof reporting a four
significant figureis |less thanthe headaches that you
get if youdon't round it off. So that's why we don't
round themoff. But |I certainly agree with you, and
| hope there is no problens with those.

CHAI RVAN APOSTOLAKI S: The nost honest PRA
anal yst that | have seen or heard. Let's talk about
this. W don't have to tal k specifically about that,
but common cause failures. How can you do a conmon
cause failure analysis for a plant that has not been
built?

| mean, if | look at what the NRC, and
EPRI, and everybody el se has produced -- as you know,
t here was a common effort the | ast several years, and
their main advice is that they can devel op a conmon
cause failure database, and they are saying that for
your own pl ant that you should go down the |ist of the

i nci dents that we have identified, and make a j udgnent
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if they apply or not apply, or partially apply to your
plant, and then calculate the multiple Geek letter
paranet ers.

Now, you are doing it here in a generic
way, and | don't understand how you can do that.

MR. SAMCALTAR  Well, what else are we
going to do?

CHAl RMAN APOSTOLAKI S: Vell, 1 rmean,
sonmething may have to be done |ater when actually
sonmebody decides to built it.

MR. SAMCALTAR: That is-- | can't argue.
| mean, | amnot going to object to that statenent.

CHAI RVAN APOSTCLAKI S: But if you get the
certification, and maybe the staff can help ne here,
and then you get the conbined basis later. Can they
claimthat, boy, this was certified and approved, and
you shouldn't ask us to do a comon cause failure
anal ysi s (inaudible)?

MR. SNODDERLY: You woul d have to nake it
part of an | TAAC, or help me out, Mke. Wuld it be
an | TAAC?

MR. CORLETTI: Certain | TAACs say you have
to do a conmon cause failure. There is a requirenent
to do a plant specific PRAafter the plant is built to

verify that the PRA that you used for design
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certification is still applicable.

CHAI RVAN APOSTOLAKI S:  Because the sane
observation may apply to human reliability.

MR. SAMCALTAR Al t hough one step further,
and I wll tell you that in nmy opinion the sane
consi deration applies to failure rates and ot hers.

CHAI RVAN APOSTOLAKI S: Not so much. Not
so nuch.

MR. SAMCALTAR  You cannot say that a PRA
m ght today necessarily wi Il have t he sane prospective
of a PRA to be done in 10 years, or 5 years, or 29
years.

CHAI RVAN APOSTOLAKI S:  Well, certainly,
yes, but sone are nore inportant.

MR. CORLETTI: Wth AP-1000, |ike AP-600
and the other certified designs, there is a list of
COL itens that the COL applicant nust perform and one
of themis plant specific.

CHAI RMVAN APOSTOLAKI' S:  But does it single
out common cause failure.

MR. CORLETTI: It doesn't specify, but I
woul d assunme that we would do it to the same |eve
that we did the PRA for the design certification. It
does not specify common cause failure.

CHAI RVAN APOSTOLAKI' S: But still though --
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| mean, if the fundanental prem se of this effort that
t he NRC sponsored in EPRI is that youw ||l go down the
list of incidents and deci de what applies. Wat do
you do? Do you use all of thenf

How di d you get these nunbers? You are
usi ng betas and gansas.

MR. SAMCALTAR: They are nunbers that
basically are picking up from the URB, the EPRI
requi rements docunent.

CHAlI RVAN APOSTOLAKI S: And t hat
requi rements docunent has been approved by the NRC?

MR. CORLETTI: Yes, and reviewed by the
commttee. But to answer your question, GCeorge,
think that unless it specifically identified as an
| TAAC, or as a DAC, what the certification is
approved, you would not go back and reopen common
cause failure unless it is identified now.

CHAI RVAN APOSTOLAKI S: Wl |, let's make a
note of it. Maybe we will want to think about it.

MEMBER KRESS: W |ooked at the utility
requi rements document, and there was no basis or no
reason for us to approve. There is no approval --

CHAI RVAN  APOSTCOLAKI S: And also the
requi rements docunent as | renmenber it, and it has

been a few years since | read it, said to do it this
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way, and these are your goals. You never said betais
.10 and gama is .02.

We | ooked at t he nunbers for gui dance, but
in fact we had a neasured debate here with the NRC
staf f one day when t hey present ed generi c nunbers, and
we told themthat generic nunbers in this particul ar
case don't mean much. And they agreed finally as |
recal | .

So this is sonething that probably has to
be singled out for sonething that needs to be done
specifically for the --

MEMBER KRESS: | thought the idea was in
the utility requirements docunent that these are
nunbers for common cause failure that you would |ike
to have and are going to shoot for, and you take your
desi gn and nake it such that you think you can arrive
at those.

MR CUW NS: This is Ed Cummi ns. I
believe at the tinme of the utility requirenments
docunent vari ous vendors were beating each other by a
factor of 10 in the PRA by just changing things |like
t he common cause failures, and they wanted a uniform
compari son basis and therefore we would have been
criticized by themif we -- certainly if we used any

nunber that was better than what was in their tables.
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Maybe you could have used numbers that
wer e wor se than what were in their tables, and so they
specified a common basis for all the new plants to
use.

CHAl RVAN APOSTOLAKI S:  Right, but again
this was never really approved by the NRC

MR, BURKHARDT: This is Larry Burkhardt
from the NRC staff. We don't use it as a review
st andar d. This is an interesting subject, and ny
input onit is that if we don't have PRA requirenments
for operational plants, we go far in Part 52 as we
shoul d requiring a plant specific PRA

M ke said that thereis an | TAAC, and once
that would transition into a COL application, | would
say ideally that it would be nice if we had -- and
this is just ny opinion, but some sort of PRA
regul ati on, and naybe, and maybe not.

But | am not so sure that this isn't
sonething that can be resolved at the design
certification stage other than -- and it is a good
subject to talk about, and it is not -- | haven't
really thought about it, and I amnot really sure how
we would address this issue at the design
certification stage.

CHAI RVAN APOSTCOLAKI'S: Well, thethingis
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that a major | esson that we | earned fromall the PRAs
that the industry and the staff have done in the | ast
25 years is that they are very plant specific.

So here, you know, we have a sort of
generic PRA, and at this point it is of course
appropriately to do it that way. But we should be
aware of this fact, and say several things that woul d
make it really plant specific have to be done when
there is an actual plant, and not say it is certified
now and you shouldn't CCF | ater and so on.

MR. BURKHARDT: Yes, | guess | would just
have to think about it. | amjust not certain how we
woul d attack that issue and resolve it, which | guess
we are starting right nowin this kind of discussion.

MEMBER ROSEN: You know, you don't have to
know t he answer in regulatory space right now.  But
just froma 50,000 foot |evel point of view, we are
confortable we think with core danage frequencies in
the 2 E to the mnus 7 range. That is what they
predict.

Now, in a plant specific case, sonething
changes due to site specific characteristics, or
comon cause fail ure aspects that changes that result.
Now we don't have 2 to the mnus 7. W have 2 to the

m nus 6, or sonething like that. Then there has to be
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a way for us to register some degree of angst about
t hat .

What we are sayi ng nowi s when you get all
done with the plant specific thing, it ought not to be
very different than this, because this is the basis
upon which we are proceedi ng.

CHAI RVAN APOSTOLAKI' S:  Yes, but he thing
is that in order for it to change to becone 2 to the
m nus 6, really have to be aware of things |like that,
and go back and do the cal cul ations correctly.

MEMBER ROSEN: But | think that also
inplies the need for a confirmatory staff in the
| TAAC.

MEMBER KRESS: And there |lies the concept
that the PRA plays essentially no role in the
regulation. If they need to design based on design
basi s acci dents, then they are okay, no matter what --

CHAI RVAN APOSTOLAKI'S:  Well, if thereis
a requirenment to do a plant specific PRA --

MEMBER KRESS: Sure, but there is no
requirenment for it to be at a certain |evel.

MEMBER ROSEN. And t here i s no requi r enent
for themto read it, or do anything with it. It is
resol ved.

MEMBER KRESS: That's right.
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CHAI RVAN APOSTCOLAKI' S:  So what does t hat

mean?

MEMBER ROSEN: It's nonsense, is what it
neans.

MEMBER KRESS: Yes, that's basically it,
you know.

MR. SAMCALTAR: When this plant is built,
in 10 years, let'Ssay, | don't think that a utility
can go to the NRC and say renmenber 10 years ago this
PRA existed? This is my PRA. | don't think they can
do that.

MEMBER KRESS: No, you're probably right.

MR SAMCALTAR: | can't imagine that.

CHAI RVAN APOSTOLAKI S: It isinthe books,
t hey m ght say that.

MR. SAMCALTAR They may try. That's why
we have to | ook at them

CHAI RVAN APOSTOLAKI'S:  And al so there is
this --

MR. CUW NS: Just as a matter of general
comrent . The three past certified designs took
exactly this approach, AP-600, and System80 Pl us, and
ABVR.

CHAI RVAN APOSTOLAKI S:  You are doi hg now

exactly what | amafraid will happen in the future.
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You guys | ooked at it before, and so don't raise any
concerns. Now, this -- | can't imagine that the
requi rements docunment from EPRI had a table with a
sinmplification of the 2 KQI equations that you have
her e.

You must have taken it from some other
report, and so you really went beyond what is in the
utility requirenments docunent and that was a fairly
hi gh | evel docunent.

MR SAMCALTAR: No it's not.

CHAI RVAN APOSTOLAKI'S:  It's there?

MR. SAMCALTAR | can show you pages from
it. The UWility Requirements docunent has tables for
initiating frequency which you don't have to use, but
t hey have tables for random failures probabilities;
and they have tables for conmon cause paraneters.
They will tackle it as nmultipliers for convenience,
and so you can use themif you want to.

And then they al so have appendi ces that
show you where they got these from and they are kind
of outliners how they reached these nunbers.

It is very, very clearly. | mean,
explicitly, and I will be happy to fax you t he pages,
or I mean you can just get a copy of it, and | ook at
it.
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MR. BURKHARDT: | have a copy in the

library and I will bring one over. But again we don't
use that as any sort of review standard.

MR. SAMCALTAR: The NRC has pushed us to
the limt and beyond in cases where you use sone of
t hose nunbers. They pushed us for justification
wher ever they thought that sone of those nunbers were
not what they thought they should be.

And we had | ong, | ong di scussi ons that are
docunented by RAlIs and ot her things.

CHAI RVAN APOSTOLAKI S: Wl |, let's | ook at
it adifferent way. That particul ar project cost the
agency and EPRI a |ot of noney. Now if the major
conclusion really is not used and we can say, well, we
can have generic nunbers that are on a table, | wonder
why the NRC spent all this noney.

The second issue where the sane
observation applies or a variation thereof is the
human error anal ysis. You use that, which as you know
-- what, 20 years, 25 years-- are 20 years old. And
here we have the Agency spending all sorts of noney
devel opi ng ATHENA.

Now, i f 30 i s accept abl e when we nake r eal
decisions |like this one, why then are we devel opi ng

ATHENA. | don't understand that. Because t hen of
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course if we certify and approve this, sonmebody can
come back two years later and say, oh, | don't care
what ATHENA says. | nean, you guys approved this.

So it is these kinds of things that maybe
don't both you, but they bother nme. Either we should
say that 30 is good enough and go with it, or say it
i s not good enough and we still need sone devel opnent.

Because ATHENA was a pretty expensive
project, and it was not -- and they tal ked about error
forcing context, and all this, and you guys go back to
Swai n (phonetic) and do a nice job.

So this is what bothers nme, and | wonder
agai n whet her the human error anal ysis shoul d al so be
one of the analyses that will have to be revisited
when t he plant specific PRAw || be done, whenever it
i s done.

Because one of the things that you | earn
here is that you have to be careful what you approve.
kay. Let's goon. | think they did a fine job given
the fact that you had to do it. If |I had to do it
nmyself, | don't know. | amnot sure | woul d be using
ATHENA  because ATHENA doesn't give ne any
probabilities.

And you have to cone up wth sone

probabilities, but | hope you see ny problem too.
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That we are al so review ng the research efforts of the
agency, and we are approvi ng ot her things, and we had
t he same problemw th power uprates.

| f we were not using the latest in there,
there is no way we coul d approve it.

MR. SAMCALTAR: W use what they used
here, which is a different formthat we used in AP-
600. I n fact, we have not touched anything if we don't
have to.

CHAI RVAN APOSTOLAKI' S: | under st and.

MR. SAMCALTAR: | amjust going to give
you a couple of exanples of sonme pieces of fault
trees. We have like 400 to 500 pieces of fault trees
for the various mssions of the front |ine systens,
and their support systens.

And then we have anot her 400 pieces for
PMS only, and so these are just a few nunbers that |
just picked up. These are fault tree names, and |
went to the PRT fault tree, whatever that is, and a
certain mssion of passive RHR under certain
condi tions.

There is just not reliability for a
passive RHR. It depends upon what it is reacting to.
So this is just one nunber, and | have anot her, but

don't know exactly what the success criteriais. But
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| want to gi ve you sone sense of what i s com ng out of
it.

CHAl RMAN APOSTCOLAKI S: So what is the
nessage here, Selinf?

MR. SAMCALTAR: The nessage is --

CHAI RVAN APOSTCLAKI S: When | | ook at the
nunbers, 10 to the mnus 4 and 5, and 3, | think that
it is within reason.

MR SAMCALTAR: Yes, that is the point.

CHAI RVAN APOSTOLAKI S: So that is your

nessage?

MR. SAMCALTAR Ri ght.

CHAI RVAN APOSTOLAKIS:  So the 10 to the
mnus 7 and 6 there, | don't know

MR,  SAMCALTAR: | pulled them out on
pur pose, okay? | didn't have to put those because the
systemis |like one train before a common cause and so
on cones in. The inmportant thing is that it is
actual Iy happening here with this.

CHAI RVAN APOSTOLAKI'S: I f you didn't have
to put themthere, then why did you? Maybe the stage
was not crowded enough?

MR. SAMCALTAR: Well, | can be as funny as
you. Renenber that this is a table that we gave the

NRC, okay? | amjust repeating it.
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CHAI RMAN APOSTOLAKI'S:  You don't want to

gi ve us that.

MR. SAMCALTAR: It is perilous for ne to
show you this, because this is where the systens cone
in, but the only system here that is of inportance
here i s passive contai nment cool ant.

And as Terry nentioned, we had to do
sonething to it to push it to this level. 1t wasn't
here before. 1t was down here if you | ook at AP-600,
because it had --

CHAl RMAN APOSTOLAKI S: I'"'m sorry, go
ahead.

MR. SAMCALTAR  These are just notes of
it, and this is just a piece, and | said a nodul e, and
it is not a system The systens you can see here.
The higher system that you see here is passive
cont ai nnent cool ant, and we are saying that, and we
are on paper saying that this thing is reliable on
demand to the level of 2 times 10 to the m nus 6.

It was not there in the AP-600. It was
here in this range if you |look at the correspondi ng
t abl e. And because the domi nant theory there is
common cause failure to error of operator (inaudible),
t hey ought to open.

And here we have it and we wanted to rai se
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up the liability because we need it, this design. So
we added one nore linewith a different MOV, and so it
is cones out to an order of magnitude plus. I t
doesn't give us like (inaudible), but I think it is
anot her order of nagnitude, because it is still
constrained by signals. Wien we do this, we use
signhals. So we are always constrai ned by signals at
sone | evel

CHAI RVAN APOSTOLAKI'S:  So the difference
between -- | mean, which is an inportant difference,
bet ween what you are presenting and what | woul d see
in a PRA of an existing LWR is that you had your
nunbers, you devel oped your nunbers |i ke the existing
LVWR woul d do, but then you actually did things to the
design to elimnate some of the annoyi ng nunbers.

MR. SAMCALTAR  Ri ght.

MEMBER ROSEN: George, of course the way
to-- the later plants did that, too, the plants that
wer e desi gned.

CHAl RVAN APOSTOLAKI S: Yes.

MEMBER ROSEN: There were features added
to the plants that | am aware of based upon the PRA
during the early construction and | ate desi gn phase.

MR. SAMCALTAR:. So | did this for my own

sati sfaction, because | wanted to see if there was
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sonething that was out of line, Iike when | |ook at
t he year increasing and decreasing this way, just to
give nyself a warmfeeling that nothing junped at ne.

For exanple, hydrogen control is 90
percent and its failureis 10 percent. That is pretty
| ousy for a system but this is a manual system and
it is not safety and so on, and that is where it
bel ongs, and we are nmaking that, and it is not by
acci dent .

I f you wanted to make it nore reliable, we
woul d have nade it nore reliable by putting nore
redundancy and making it automatic, and so on.

CHAI RVAN APOSTOLAKI S: Wl |, that is where
t he advantage conmes intoit. So |l want to give you a
feeling and see if you see anything here that bugs
you. If you look at it, these are the ones in ny
opi ni on of course.

We have |ike (inaudible) favorite ones,
and we say that in this particular mssion that there
are like 16 or 17 of these for different m ssions.
ADS here is one mssion of it, and | don't know
exactly what it is, but it is one of them and it is
like 9 times (sic) mnus 5, and it is alnpbst 1 tines
10 to the mnus 4, including operator actions,

critical operator actions.
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So it is not like, oh, look at it, and I
say okay. It doesn't |ook too bad to ne. So when you
take the critical operator action, | think this is
when they initiate the CMI?

MR SAMCALTAR. O fhand, | amnot sure.

CHAI RVAN APOSTOLAKI S: How bad i s t he CMI?

MR. SAMCALTAR: | don't know. | can make
a table, but at this nonment | don't know.

CHAI RVAN APOSTOLAKI S:  That's okay.

MR. SAMCALTAR: Passive RHR, for exanpl e,
is 2tinmes 10 to the mnus 4, and range is 10 to the
mnus 4 range. This is actual --

CHAI RVAN APOSTOLAKI S: Ckay. OCkay. Let's
go to the next one. We will be here until m dnight at
this rate.

MR. SAMCALTAR: Ckay. Okay. This is the
CDF, and the CDF from AP-1000, internal event set
power, we cal culated to be 2.4, 10to the mnus 7, and
agai n just for conparison purposes, it was 1.7 for the
AP- 600.

Here are the initiating events, and there
are 26 of them Are they the same? Alnost. The
difference | will point out to you. W have spurious
ADS t hr oughout, and so if you | ook at AP-600, you wil |

see that nunbers 2 and 3 conmbine into initiating

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

127

event, and in the AP-600, we have renoved one
initiating event, which is internediate LOCA

It was something in between medi um LOCA
and small LOCA. W absorbed it in nediumLOCA. And
so this medium LOCA includes what was before two
categories, nmediumand i nternmedi ate. So the nunber of
initiating events categories is the sane by acci dent.

Here theinitiating event frequencies, and
here are the ore danage frequencies, and this is the
conmi ssion of CDF, which is CDF divided by initiating
frequenci es.

CHAl RVAN APOSTOLAKI S: You have sim | ar
tables with LERF, or actually LRF?

MR. SAMCALTAR: Not wi th ne unfortunately,
but we have it in the RAl

CHAl RMAN  APOSTOLAKI S: Has the order
changes significantly?

MR. SAMCALTAR | don't renenber offhand.

CHAI RVAN APOSTOLAKI S: The first two, for
exanmple. the (inaudible) line break and the I|arge
LOCA, these are different plant damage states, right?

MR. SAMCALTAR: Yes. And these are not
just contributed to LERF, whereas, this will go up and
SO on. | don't have another table for it with ne

unfortunately.
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CHAI RVAN APOSTOLAKI S:  Okay.  Next.

MR. SAMCALTAR: Ch, by the way, the total
nunber of initiating events and the way we are
nodeling it, it cones out to be about 2.4. So
nowadays it is driven by transients, you know, and
nowadays the plants arerunning like 1 to 2 transients
per year. So this is a reasonable total

MEMBER ROSEN: The total are what?

MR. SAMCALTAR: The nunber of initiating
events.

CHAI RMAN APOSTOLAKI' S:  Per year.

MR SAMCALTAR: Per year is 2.4.

CHAl RVAN APOSTOLAKI S: That you
antici pat e?

MR SAMCALTAR: Yes. It is a sanity
check, and it should not be .I. | mean, in sone
initiating frequencies, | get 10, 10 per year, and

that is very conservative for today's --

CHAI RVAN APOSTOLAKI S:  And that doesn't
nean - -

MR SAMCALTAR: So .1 would also be
unbel i evabl e. So | amjust pointing things out to
you.

MEMBER ROSEN: One of the other sanity

checks that nakes a | ot of senseto ne if you go back,
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is to look at whether or not there is anything that
sticks out, and the one that sticks out here is safety
injection |ine break.

| would be nore confortable with -- that
is 70 percent of the risk right there in the first
three lines -- if it was nore evenly bal anced.

MR. SAMCALTAR: Certainly. |If you could
do anything about it that is |ike nodually avail abl e,
we would do it. | nean, we feel the same way, but it
is not -- | nmean, there is really no hard safe area,
and here if you are feeling good, you distribute them
evenly or close to.

CHAI RVAN APOSTCLAKI S: That is not in the
EPRI utility requirements docunents?

MR SAMCALTAR  No.

CHAI RVAN APOSTCLAKI S:  Feel i ng good i s not
t here?

MR. SAMCALTAR:  Feeling good is.

MEMBER ROSEN. Well, it says that if you
get them about even, it says that you can't work on
any one of themand nake one -- you can't pick one to
wor k on, because they are all about the sanme, and you
basically stop at that point.

But this is not -- they have not quite

achi eved that here. The safety injection |ine break
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is in fact a standout here.

CHAI RVAN APOSTOLAKI S:  Yes. O course,
you have to conbine that argunment with the absolute
val ue, and --

MEMBER ROSEN:  Anyway, | was askingif you
t hought that thought, and you said yes.

MR,  SAMCALTAR: Yes, this is a plant
speci fic, you know, initiating event basically. This
i s happening because of the way that things are
arranged, and where this is happening is a design
basi s acci dent.

CHAI RVAN APOSTOLAKI S: Do we need this to
talk about? W tal ked about it already.

MR. SAMCALTAR  Yes, compari sons.

CHAl RVAN APOSTOLAKI S: Yes.

MR. SAMCALTAR: These are sonme doni nant
CDF sequences, like the first one, and so you can see
what kind of tables we are generating. This is for
information, and like the first one is safety
injection line break occurs, and CMI injection is
successful, and full ADS occurs, but we are failing 1
of 1 IRWST injection line.

You can see why we are getting what we are
getting. | nean, this is it. This is the guide that

is doing it for us.
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MEMBER ROSEN: You only have one

i nj ection.

MR. SAMCALTAR. Right. And we al so have
a worst break in the worst place with the worst wall.

MEMBER ROSEN: It creates the break and it
t akes out one of the injectors?

MR. SAMCALTAR: Yes. Here again the other
cul prit, we di scussed this before, and so on, and here
i s spurious ADS showing up, andit is equal tothisin
some way, and so on.

CHAI RVAN APOSTOLAKI'S:  So these were the
two that were |unped in AP-600?

MR. SAMCALTAR: Before, right. And there
iS nore.

CHAI RVAN APOSTOLAKI S:  Okay. Let's | ook
at this.

MR. SAMCALTAR And t hen we did a bunch of
sensitivity anal yses on various subjects, and one of
the things that we did, and I didn't nention it, and
| will show you the picture here.

The AP-600 was proven to our satisfaction
that you don't have to have the passive contai nment
cooling water actually <conmng down over the
contai nnent shell for the success of containnent

cool i ng. Air cooling is sufficient for long tine
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periods with a good margin.

Inthis plant, when we started the PRA, it
was not obvious that it will be successful or not. W
weren't sure. So we said that we are going to coll ect
t hese sequences wher e everyt hi ng wor ks, but water from
t he passi ve cont ai nnent cool i ng does not cone down and
fl ow down over the surface of the containnment.

MEMBER ROSEN: What happens then?

MR. SAMCALTAR: We don't know at that
poi nt whether it will be a success or core danmage, or
contai nnent failure that | eads to core damage. So we
collected them and these are these states that we
nanmed as LCF, |ate containnent failure.

| f the passive contai nment cooling fails,
cont ai nnent may not survive after the 24 hours, may or
may not, and that is the initial question. W
collected themjust in case, and if we cannot prove
it, then we will declare them core damage. If we
prove it is okay, then they are no never mn nds.

Now, with that information, | can now go
back to this first -- now, this first sensitivity
di spl ay here says what happens if everything else is
successful, and water doesn't cone down, and | assune
it is containnment failure which | eads to core damage.

MEMBER ROSEN: WAit a mnute. | having a
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problemw th this index. Containnment failure |eading
to core damage. Usually core danmage leads to
cont ai nnent failure.

MR. SAMCALTAR: Wll, in this case
contai nnent failure |l eads to core danage because the
containnent is for sone reason that after 24 hours
that it severely conprom ses, and sonet hi ng opens up
and the water or the steamgoes out, and so t he water
| evel s, the head of the passive systens, the fl owgets
| ower, and | ower, and | ower.

MEMBER ROSEN: Okay. Now | understand.
It actually proves an accident in which the core was
not danaged.

MR, SAMCALTAR. Not damaged.

MEMBER ROSEN:  And everything el se is the
same, and the only thing that happened was that you
had a big pipe break, and it fills up the contai nnment
with steam and everything was going along fine, and
the core stayed covered. But the containment fail ed
and then you | ose the steam and then it goes to core
damage.

MR. SAMCALTAR  Ri ght.

MEMBER ROSEN:  Thank you.

MR. SAMCALTAR: If all these sequences

al so went to core damage, then the increase would be
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a factor of 1.3, or 30 percent, or it would be 2.4
times 1.3, whatever that nunber is.

O course, we |ooked at initiating event
i nportances, and sequence inportances, and in-state
i mportances, and these are listed here, and conmon
cause failure inportances.

CHAI RMAN  APCSTOLAKI S: Wien you say
initiating event inportance, are you referring to --

MR SAMCALTAR  Just to the two tables

before when | listed them Like the SI line break is

CHAI RMVAN APOSTOLAKI S: Oh, so you are j ust
telling us again that 39 percent is good and you are
not referring to the standard of inportance neasures?

MR. SAMCALTAR: No. And then fromthese,
you can find out what happens if | --

CHAI RVAN APOSTOLAKI S:  Di d you use any of
t he standard i nportance measures?

MR. SAMCALTAR: Yes. W have tables for
t hose.

CHAl RMAN  APOSTOLAKI S: Are those a
separate tabl e?

MR. SAMCALTAR Yes, that is where these
cone from the conponents. Al of these conme from

(1 naudi bl ) val ues. You have one of these tables
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reporting | ows and (i naudi bl e) for all the conponents,
and human errors and conmon cause.

MEMBER SHACK: And the nunber is 60, 000?

MR. SAMCALTAR Yes. Maybe he forgot. W
did some human error probability, and |ike we sent in
all the human errors to one area, and we set themto
zero, and then we set themto .1 just to see sonet hing
i n between.

CHAl RVAN  APOSTOLAKI S: This includes
errors as you say there to diagnose those things and
everyt hi ng?

MEMBER ROSEN: It's all the nodels of
human acti ons.

CHAI RVAN APOSTOLAKI S: Everywhere where
you have a human error probability (inaudible)?

MEMBER ROSEN:  The human fails.

MR. SAMCALTAR  Ri ght.

MEMBER ROSEN:  So you say here it is 57,
a factor of CDS --

MR, SAMCALTAR: A factor of 57. It says
2.4 multiplied by a hundred, and you have to divi de by
two to make it good, and so it will go from2.4 m nus
7, to 2.4 mnus 5, divided by two; and 1.2 mnus 5
approximtely. | amjust roughly estimating. It is

going to go up by a factor of 50, and nultiple it by
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a hundred and divi de by two.

There are a couple of ones here that we
| ong discussions with the NRC about, the reliability
of check valves, and I know we had | ong di scussi ons
about explosive valvereliability. Sowe didafew--
we did some sensitivity analysis on this to see what
happens if we increase --

MEMBER ROSEN: You see, this is very
interesting to ne, because we were tal king about the
spurious failure of the ADS 4, and nowyou are telling
me that even if it turns out that all ny fears are
correct, failure of the ADS4 wi ||l work when comanded
is a factor of three on CDF.

MR. SAMCALTAR: Right, but let ne quality
if sothat thereis no m sunderstanding. | don't want
to m slead you, you know. In that case, we are past
the initiating frequency, and just responding to the
initiating frequency.

MEMBER ROSEN. Ri ght.

MR. SAMCALTAR: So the ADS spurious --

MEMBER ROSEN: No, this is when it is
conmanded, it doesn't work, and it is a factor of
t hree?

MR. SAMCALTAR: Yes, because these were

points that required a | ot of back and forth with the
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NRC.

MEMBER ROSEN: Wl |, that is very hel pful
to ne.

CHAI RVAN APOSTOLAKI S: Now the passive
systens that were handl ed separately, you don't have
any inportance --

MR. SAMCALTAR: Oh, the systemi nportance
is coming up in the next one.

CHAI RVAN APOSTOLAKI S Ckay.

MEMBER ROSEN:  And the reason that it is
only a factor of three is because it is only 12
percent to begin wth.

MR. SAMCALTAR. Yes. It is not a major
contri butor. The RCP is -- oh, this is the reactor
trip breakers, and it should be RCT. Those are the
reactor trip breakers. and then the |ast one,
sensitivity to standby non-safety systens.

This is when we turn off five systens at
once, and these are truly standby systens. They just
sit on safety standbys, as opposed to alternating
syst ens. Li ke sonme systens are charging, and
(i naudi bl e) safety works every day. | nean, it is
tested by just working.

These guys are sitting basically and doi ng

nothing for long tine periods, and they are non-
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safety, and so we said let's send themto failure and
see what happens.

These are systemi nportances. Here by the
very next slide has a description of what these
acronynms nean i n case you wonder what the acronymis.
So it is on the next slide.

CHAI RVAN APCSTOLAKI S: What does PMS st and
for?

MEMBER KRESS:. Post - nenstrual syndrone.

MEMBER ROSEN:. Protective safety nmargins.

MR. SAMCALTAR: So what | dois | had this
tabl e before, and I grouped themso we coul d focus on
what this is really saying and took away the m nute
details to show you what it is really saying.

So if you look at the increase in CDF, and
if youturnit off, the systens |isted here increase
the core damage | ess than a factor of twd. So these
are truly inportant, whichever way you | ook at them

MEMBER ROSEN: Which is a level of not
ri sk significant than option two.

MR. SAMCALTAR: As defined, yes.

MEMBER ROSEN: By option two, we were in
t hat di scussi on of conponent inportance, and we had a
| ong discussion with the staff, and it becane two on

the risk achi evenent was the | evel at which you said
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it was not risk-significant.

MEMBER KRESS: Yes, but that was for a
plant that had CDF |like 10 to the m nus 4.

MEMBER ROSEN. No, it was actually for a
plant that had 10 to the m nus 5.

MEMBER KRESS: 10 to the m nus 5, and not
10 to the mnus 7.

MEMBER ROSEN:. Ri ght.

MEMBER KRESS: So | think we woul d change
t he two.

MEMBER ROSEN: It m ght be hi gher than two
is what he is saying.

MEMBER KRESS: Well, yes.

CHAI RVAN APOSTOLAKI' S:  And that woul d be
t he second fromthe right.

MR. SAMCALTAR: | nean, it can be higher
t han two. Now, these breaks are not traditional
okay? | kind of |ook for places where they punched
up, and these are forced upon ne, and | di d not choose
t hem So don't tell me why this is 50, but not
hundr ed.

CHAI RVAN APOSTOLAKI S: That still doesn't
get you off the hook. So why is it 507

MR SAMCALTAR: And then t he next one was

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

140
CHAI RVAN  APOSTCLAKI S: That it was a

nat ural break.

MR. SAMCALTAR: So, againin putting this
here, and | am | ooking back at it and saying that
doesn't nmake sense, you know. Do | see anything that
junps at ne. That is the reason why we are | ooki ng at
it.

But if sonmething junps at ne, because it
isaninsight, and it is telling me sonmething, and it
is wong. And in both cases, we want to know. So if
you | ook here now, non- 1E di ver se actuati on system AC
power, which is a non-safety grade.

PLSis control system and what we know as
control system now in other plants. In the next
range, CMI, accunul ator (inaudible), these are the
nost i nportant ones. PMS 1E-DC, | RWST recert node,
AVS, |IVRST i njection node.

And t he two nost i nportant ones are these,
and they are related to each other, and this actually
is a support systemfor this. They have an unbili cal
cord.

MEMBER SHACK: Supposed | | ooked at the
squib valve by itself? Were would it --

MR. SAMCALTAR: Here is a table that has

every basic event, and a single squib valve will not
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real |y showup, but squi b val ve conmon cause wi || show
up.

MEMBER SHACK: Squi b val ve conmobn cause?

MR. SAMCALTAR: Well, if you |l ook at the
top of the table, it is just populated by conmon
(i naudi ble), and if you say what is the inportance of
one squib valve, it is nothing.

CHAl RVAN APOSTOLAKI S:  But it makes the
comon cause failure --

MR. SAMCALTAR  Ri ght.

CHAI RVAN APOSTOLAKI S:  So that junps out
at ne.

MEMBER ROSEN:  What that says in layman's
ternms i s that you don't want soneone to ness up all of
your squi b val ves.

MEMBER KRESS: At the sanme tine for the
sane reason

CHAI RVAN APOSTOLAKI S: Even wi t hout thi s,
| wouldn't want that to happen, but that is exactly
what it says.

MR. SAMCALTAR: And PMS and DC- 1E power,
because of its relation to the PMS basic weight, are
t he nost inportant systens. They increase your core
damage in orders of nagnitude, 3 or 4 orders of

magni t ude.
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And PMSis very variable, and Terry tried
to give you a taste of it this norning by tellingits
basi c desi gn features and t he t hought that went behi nd
it.

CHAl RVAN  APOSTOLAKI S: well, let nme
understand this a little bit. Maybe | am m ssing
somet hi ng. 30 percent of this table on slide 24 where
he said that there is a diverse system DAS, right?

MR. SAMCALTAR Ri ght.

CHAI RVAN APOSTOLAKI S:  So even with that,
we woul d get this kind of inportance for PMS.

MR SAMCALTAR: Ri ght . Remenber, the
i mportance -- if you take the --

MEMBER SHACK: That is because the power
to the DAS goes out.

MR. SAMCALTAR: No. The DASis there. It
wor ks. The change -- remenber t he orders of magnitude
t hat you go up when you (inaudi ble) a systen? If you
take the inverse of it, one over that, that is |like
the general reliability.

It is ameasure of the general reliability
of that systemin a formal sense. Likeif | go three
orders of magnitude in COF and if | fail a system and
systemfailure probability is approximately 10 to the

mnus 3. That's what it means roughly as an average.
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Can you relate to that? | don't know if you can
visualize it that way.

MEMBER KRESS: That is sone sort of
contribution for that thing for sequences that
dom nat e?

MR. SAMCALTAR: Yes. If you had an
initiating event, one, and if PM5S failure takes ne to
1times 10 to the m nus 5, and then down failure, and
then | have DAS failure, 10 to the mnus 2. And then
let's say control power is 10 to the mnus 1. And
then | get core nelt, let's say, and | have | ost
everyt hing now.

So it is going to be a magnification of
t hose nunbers. Now, if you have the sequence, and
squi b PMS, and maybe it is one, anything (i naudible)
10 to the m nus (inaudible) orders of magnitude.

And you can say, yes, thisis alot. Yes,
it is alot because it is a reliable system Now we
can say what can | do. There is nothing that you can
do, except to nmake it less reliable, because if you
increase thereliability of that, and agai n visuali ze
what | have just told you.

Transient, PMS failure, and DAS fail ure,
10 tothe mnus 2, let's say; and control power, 10to

the mnus 1, and | go to core damage. So now | want
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tosay | think it tends to make DAS nore reliable, 10
to the mnus 3, and PMS will still go up five orders
of magnitude, right?

MEMBER KRESS: Yes.

MR SAMCALTAR: You can't change that.

CHAI RVAN APOSTOLAKI S: Yes, nore or | ess.

MR SAMCALTAR: So the higher the raw
value is, it neans nore reliable that systemis, you
know, originally is. It is nore reliable.

CHAI RVAN  APOSTOLAKI S: Now, we really
don't know, and there is no universally accepted for
calculating the reliability of software.

MR. SAMCALTAR: You are absolutely right.

CHAI RMAN APOSTOLAKI S: Yet, you have a

MR SAMCALTAR  Yes.

CHAI RVAN APOSTOLAKI S: Now, | don't recall
the utility requirenments docunment having anything to
do with that?

MR. SAMCALTAR: No, they have not hing.

CHAI RVAN APOSTOLAKI S:  And yet it is very
i mportant.

MR SAMCALTAR  Yes.

CHAI RVAN APOSTOLAKI' S:  Can you rem nd us

how you did that?
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MR. SAMCALTAR  Ckay. W were in this

roomfive years ago or so, and you were here, and you
were here.

MEMBER ROSEN:  No, | was running --

MR. SAMCALTAR: Ckay. John W senan, our
expert in PMS --

CHAI RVAN APOSTOLAKI' S:  You see, that is
the problem Now you are telling ne that | approved
somet hing five years ago.

MR. SAMCALTAR. No, no, | amnot going to
say that. Absolutely not. Absolutely not. | amnot
a precedence man.

CHAI RVAN APOSTOLAKI S:  You don't want to
do it, but you did it anyway.

MR, SAMCALTAR: No, | want to tie it to

somet hi ng.

CHAI RVAN APOSTOLAKI S Ckay.

MR. SAMCALTAR: But | don't want to do an
injusticetoit. | have atotally different reasonto

tell you. Not a precedent, and | amnot a precedence
man if you didn't figure that out.

CHAI RVAN APOSTOLAKI S: Ckay.

MR. SAMCALTAR: W had a neeting here and
these are el ectrical engineers who relate to this and

| amnot, but | amgoingtotell youthat inthe third
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per son t hi ng.

There are certain things | know in the
first person, second person, and third person. | am
here as a third person in this subject. He was the
first person, and he tried to explain all this stuff
for about -- it took |like 2 hours, and it was only for
45 mnutes, but it felt like it was two hours.

And it was back and forth, and the point
is this. PVM5 is so reliable because of its
redundancy. W superinpose on it various checkpoints
by common cause. We insert commpbn cause anong
(i naudi ble) at the Ievel of 10 to the m nus 5.

CHAl RVAN APOSTOLAKI S: But that is a
j udgnent though, and is not based --

MR. SAMCALTAR: It is based on expert
opinion, and it is based on sone equation that was
made years ago, and it is like a factor. You say what
about this aspect of it, andit contributes this nuch,
and you kind of find things out.

But the bottomline is it is an expert
opi ni on, and you can get out of it 10 to the m nus 3,
and 10 to the mnus 4, and 10 to the mnus 5, or
anything that you want. And people do.

And actually | renmenber one of vyour

comments at the end of this discussion, and | hate to

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

147

place it in your -- and | hate to m squote you, but
you said then why did you put it there.

| mean, if this is such an expert opinion
and so it is really damaging. It really hurts our
reliability. But we put it in enough places that it
makes physical sense.

| mean, later onit is in the nodel, and

SO you can say, hey, | limted ny reliability in
inmport cards, and | limted ny reliability to output
cards. I limted my reliability in sensors

separately, and not wi th one box, but different boxes.

And so if later on sonmebody can go in
t here and say, oh, nmaybe | can do sensors better this
time, you know. Now, if you have 10 to the m nus 5,
and if you say it is 10 to the mnus 4, | cannot sit
here and argue with you. | have no basis to argue.

CHAI RVAN APOSTOLAKI S: Now | renenber t hat
neeting, and | think at the end why the comm ttee went
al ong was that you did a sensitivity analysis | think,

where you started setting things to the same state,

and you still showed that the core danage frequency
was very low. Is that correct?

MR, SAMCALTAR It mght be. | don't
remenber .

CHAI RVAN APOSTOLAKI S: | renenber sitting
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over there to the right and saying that if they did
that, then what el se can you do.

MR. SAMCALTAR  Yes.

CHAI RVAN APOSTOLAKI S: | think that is
what you did. It was a scientific analysis of safety.

MR. SAMCALTAR: But it was nore than that.
Not only was it (inaudible) anong |ike objects, like
t he cards, and the sensors, and the cause again coul d
be separately.

But we also put in a conmopn cause of 1
times 10 to the mnus 6 between the PMS and PLS. So
t hat we never can go beyond that barrier. Watever we
do, we will stop there.

Moreover, it was one nore checkpoint. W
put 1 times 10 to the mnus 6, or |ike operators have
no i nformation comng into the room Everything goes
bl i nd, whatever that neans.

So t hat you can never nul ti pl e nunbers and
signals, and operator actions. You could never go
beyond that barrier, and it stops you. W tried to
limt those and these things showed thenselves. So
you can | ook at them separately, and say what does
t hi s mean.

O her than that, | don't knowwhat el seto

doif --
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CHAI RVAN APOSTCOLAKI'S:  Well, PMS is very

i mportant.

MR SAMCALTAR  Yes.

CHAI RMVAN APOSTCOLAKI S:  You tal k about a
factor of 50, 000.

MR. SAMCALTAR: Yes, at that range. |If
you take one over that, it is like 2 times 10 to the
mnus 5andthereliability is variable and not as far
as individual same systems. So, 2 tines 10 to the
m nus 5.

CHAI RVAN APOSTOLAKI S:  But we do a very
gross boundi ng analysis, and say it is gone, you are
still -- the core damage frequency is what?

MR, SAMCALTAR: If it is (inaudible), you
go to 10 to the m nus 3.

CHAl RVAN APOSTOLAKI S: So CDF is now 2
times 10 to the mnus 7.

MR. SAMCALTAR: Right. And 50,000 is a
bi g nunber.

CHAI RVAN APOSTOLAKI'S:  And you go 10 to
the mnus 3 is only what | can think of. | thought
you were goi ng higher.

MR. SAMCALTAR: No, just 10 to the m nus
3, and al so that 66,000 --

CHAI RVAN APOCSTCOLAKI'S: Wl |, | think that
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i s what happened with the AP-600.

MEMBER ROSEN:  This is not unusual. You
have very reliable systens, and in current day
operating plants, |like essential coolingwater, or the
7300 processor system they have very high raws.

| agree that they are very reliable, and
we rely on themto be very reliable.

CHAI RVAN APOSTOLAKI S: | agree, but what
| amtrying to do here is have an argument on why |
don't have to worry about actually quantifying this,
and if | do the worst case, |ike core danage frequency
is still low, then as soon as the system is gone,
which | know is extrenely inportant.

And maybe you can argue about the CDF
being 10 to the mnus 5, or 4, or 3, but it is 4to 1.
But even if it is one, my CDFis toolow It is |less
than 10 to the mnus 2, and that gives ne --

MR. SAMCALTAR: The only way to do that is

CHAl RVAN APOSTOLAKI S: It is not about
hitting one, and you see that is what -- | nmean, even
peopl e who are dead set agai nst putting probabilities
of software reliability in performance, | think that
woul d be crazy to say that a probability failure is

one, which automatically of course makes them put a
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probability nunmber and so then they are crazy. But
that is okay.

And | think that was the argunent in AP-
600. Now | renenber that neeting. It was late in the
day.

MR. SAMCALTAR: Yes, it was a |ong day.

CHAI RVAN APOSTOLAKI S: So why are you
sitting dowmn? Are you tired?

MR. SAMCALTAR: No. No, |'mnot.

CHAI RVAN APOSTCLAKI S: Are you planningto
finish before |unch?

MR. SAMCALTAR. | am at your service.

MEMBER ROSEN:  What was |unch tine?

CHAI RVAN APOSTOLAKI S: What was t he pl an?
But the question is if we let you go to 12:20, you
will be done with the whole PRA presentation?

MR. SAMCALTAR: | can go t hrough themvery
fast, very slowy, according to what you want to see.

CHAI RVAN APOSTOLAKI S:  Yes, because after
that we start with the seismic criteria, right?

MR. SAMCALTAR: | can go very fast.

MEMBER ROSEN. Let hi m go.

CHAI RVAN APOSTOLAKI S Ckay.

MR. SAMCALTAR: Ckay. | have this slide

for uncertainly anal ysis. We diduncertainty anal ysis
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and it is anunerical exercise, and | don't have a | ot
of -- well, | don't get it at least, but we do it to
make sure that it has been perforned.

To ne it is nore neaningful to | ook at
sensitivity anal yses, and t he i nportances, and so on,
rather than a nunerical uncertainty anal ysis.

CHAI RMVAN  APOSTCOLAKI S: But this
uncertainty analysis though, we just said that the
software reliability is highly uncertain. So how can
you cone up wi th anot her factor of six for core danage
frequency? Shouldn't it be higher?

MR. SAMCALTAR | will tell you what. Qur
basi c assunption is that every data point in our
dat abase has a nean val ue, and that is very i nportant.
And whet her you agree with it or not is a different
story.

W use nean val ues, and that is the next
si mpl est assunption we haveis it is not normal. Now,
we don't have to make that. Now we have very power ful
software that you can do anything that you want.

And when you say | have a nean val ue
whenever a high error factor you have assigned, it
cane out normal. The mean is either 70 percent, or 75
percent, 80, 90, but the nmean is never at 5 percent or

10 percent. Wth this normal distribution, it is not
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t hat fl exible.

CHAI RMVAN APOSTOLAKI S: So your assunpti on
for their mean value is nore to the left.

MR. SAMCALTAR: Ri ght. So even if ny
range is 10,000, only a factor of 10 is here and the
t housand is actually --

CHAI RVAN APOSTOLAKI S:  But how an you say
t hat about the highly uncertain conmon cause failure
probability of software? Do you even assune the nean
val ue there?

MR. SAMCALTAR: Right. | always do the
mean val ue.

CHAI RVAN APOSTOLAKI S: Wl |, it is nmedium
and what do you nmean what el se can you do?

MR. SAMCALTAR: 1 tines 10 to the minus 5
is the nean, and that is ny assunption, and | am
telling you what it is.

CHAl RVAN  APOSTOLAKI S: Ckay. So the
uncertainly is in that assunption then.

MR SAMCALTAR: Yes. And it would
certainly make a big difference if you said | have 1
times 10 to the mnus 5, and | have an error factor of
a hundred, and it is a big difference.

CHAI RMAN APOSTOLAKI S: Because it is a

skewed di stribution.
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MR SAMCALTAR. Right. Exactly.

CHAl RMAN APOSTOLAKI S: Vell, that is
pretty serious.

MR. SAMCALTAR: But you nornmal |y have t hat
i nformation fromthe previous sensitivity anal yses and
component i mportances. You al ready know what is
i mportant. So to me this is an exercise in
cal cul ati on.

CHAI RVAN APCSTOLAKI S: Wl |, especially
after what you just said.

MR. SAMCALTAR: Wth what | just said,
yes. These are little details of it for individual
sequences, and so they will just follow naturally.
The crux of the matter, you got it. | told you the
crux of the matter.

Shutdown. We did a quantitative shutdown
ri sk eval uation, and notice we are sayi ng eval uati on.
We did not go back and exercise the nodel to the nth
degree. W just used the results on the AP-600, and
| ooked for differences, real differences that were
i mpl enment ed.

And basically the bottomline of thisis
t hat we have an i ncrease of 18 percent in the shutdown
core damage frequency, and it is now standing at 1.2

times 10 to the mnus 7, which is about half t he val ue
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for power.

And the 18 percent increase is basically
due to the fact that we went from24 nonths refueling
to 18 nont hs refueling, and the AP-600 had 24 nont hs
refueling and this plant has 8 nonths refueling.

So the initiating event frequenci es went
up because we exerci sed shutdown events noreover, and
that is why it increased. | nmean, it is not a worst
pl ant or --

MEMBER ROSEN: Let nme focus on another
pi ece of this, and that is 1.2 conpared to 2. 4. These
are additive. If you want to take the total risk for
operations cycled risk, operation and shutdown, 1.2
and 2.4, 3.6.

Sothenit says that shutdown risk is one-
third of the total.

MR SAMCALTAR: Yes, so far. Yes.

MEMBER ROSEN:  Yes, so far. Now, let ne
tell you that my rule of thunb for plants that do m d-
| oop evolutions in shutdowns, is half the total. So
why does this out come so | ow conpared to ny rul e of
t hunmb?

MR. SAMCALTAR: Ckay. First of all, |
will try to answer the question, but it is not that

| ow, and do you have an answer for that?
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MR CORLETTI: | can't address it froma

systempoi nt of view. The passive safety systens are
actually designed to mitigate events that can occur
during shutdown, and in fact our tech specs require
themto be avail abl e duri ng shutdown nodes.

So we have taken shutdown in the design
process, and we have tried to address as Terry poi nt ed
out the |l oss of RNS, and | oss of normal residual heat
removal at shutdown can be mitigated by the passive
safety system So they do or have contributed to we
t hi nk a higher level of safety in shutdown.

MEMBER ROSEN: COkay. Go on. Let's hear
sonme nore of the story.

MR. SAMCALTAR One thing that he said
that | thought was very inportant is before going to
pl ant shutdown that could lead to a md-loop and so
on, we require support systens to be avail able, and
that nothing is out of service on purpose.

MR, CORLETTI: Yes.

MR. SAMCALTAR: Is that what you sai d?

MR. CORLETTI: Well, | was saying that we
actually require passive safety systens.

MR. SAMCALTAR: But what about t he ot hers?

MR. CORLETTI: Yes, they are al so, yes.

MR, SAMCALTAR. Now, we don't go into a
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pl ant shutdown wi th one di esel generator output, and
| don't want to say anything wong, okay? |Is that
correct?

MR CORLETTI: Yes.

MR. SAMCALTAR And one conponent cool i ng
drain out, or one surface water drain out. There are
precautions taken to address the md-|oop issue.

MEMBER ROSEN: But this does not explain
it to nme, because you are conparing two things, and
the thing that you are conparing it to also takes
t hose precauti ons.

MR, SAMCALTAR: Fair enough. Then his
ot her point mght be, a very inportant point, that
mai nly passive systens that are |eft operational on
pur pose t o address thi s, because everybody knows it is
i nportant now, and so the design tries to address it
as nuch as possi bl e.

The three events doninating the CDF are
| oss of component cooling or service water during
drain conditions. Loss of offsite power during drain
condi tions, and then | oss of normal RHR during drain
conditions. It is a conparison of CDF with AP-600
shows that these two designs are not very different.

And 18 percent is basically due to what we

call the frequency change. The 12 dom nant acci dent
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sequences basically make up 77 percent of the level 1
shut down CDF.

And they contain the sanme culprits as |
j ust nentioned nanel y sequence associ ated with | oss of
component cool i ng or surface water, and t hen nuch | ess
is normal RHR and |oss of off-site power, and all
drai ni ng events, whatever that is.

Ckay. That is all that | have for
shutdown really, unless you have questions. Ckay.
I nternal flooding, never mnd. | nmean, this plant is
desi gned to predate and i s not susceptible tointernal
f1 oodi ng.

However, to ne, thetrueinternal flooding
can only be done at a wal kdown and so on when the
plant is built. So this is a design exercise show ng
that it is not a big --

CHAI RMAN APCSTOLAKI'S:  And fire, too.

MR. SAMCALTAR: However this shows us that
there is nothing that is obvious sonewhere and that
wat er won't accumnul ate there and go fromroomto room
or sonething like that.

However, again, the bottomline is plant
speci fi c wal kdown and so on. O herwise, thisis, no,
never mnd. Flooding, the sane stuff. Now, fire and

the PRA. Usually when we subm tted the PRAthe first
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time, the AP-1000, we didn't really have a fire PRA

We just had a discussion.

And the NRC said no, and so we actually
went through the full exercise fromscratch, and not
really taking the AP-600 and | ooking at things, but
truly | ooking at what i s happeni ng here.

Basically, my general inpressionisthis.
| f you have a newer plant with Appendi x R conditions
already net, it is very, verydifficult toreally find
things for fire PRA

And it is true with this plant, and the
nost interesting thing here was this spurious hot-
shorts that was called spurious ADS. That was the
only thing that was really worth discussion

Now, the design people did everything I
think that can be done to mnimze that, and the
guestion is how do you quantify it. The probl em has
been defined froma long tinme ago, and we under st and
it, and we don't disagree with it.

The desi gn peopl e di d sonet hi ng and how do
you assign nunbers to it, and that is always a
controversy. We assigned what we thought was
reasonabl e nunbers, and they are still giving us --
the bulk of this comes from LOCAs, spurious ADS

openi ngs or sonething that are induced by fire.
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O herwi se, there is nothing.

MEMBER S| EBER: Vell, let me ask a
guesti on. It says that design features were
i ncorporated to address hot-shorts. Wat were they?
What did they do?

MR SAMCALTAR. Well, let ne see.

MR. CUWM NS: This is Ed Cumm ngs. I
think Terry got the essence of it wth that arm and
fire sequence. |If you have an armand fire sequence
that are separate cables, then anyone -- fire can
actuate one of the other of them but not both of
t hem

So that hel ped us very nuch with the PRA
part of it.

MR. CORLETTI: Thisis Mke Corletti. In
the fire PRA that we submitted, in the back is
Attachnent 57D, where we go t hrough about 10 pages of
di scussion of the design features in the plant that
were ai med at addressing the issue of hot shorts.

| think you have the fire PRA and | amnot
sure whet her you have seen -- if you nade your way to
this Attachnment 57D.

MEMBER SI EBER: That is pretty far back.

MR. CORLETTI: Yes, it is pretty far back.

But | have a copy of it here, and | would be glad to
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make copies for you all.

MR. SAMCALTAR. So we really tried to | ook
into all the interesting scenarios that can cone up,
i ncl udi ng scenarios inthe contai nment, which normally
people wi ||l say, oh, inside containment and ignoreit.
That is |ess probable. So we |ooked at them in
detail.

That brought us incredible difficulties,
because by definition they are large fire zones, but
not areas. |If it was a fire area, then it was 3 hour
or 5 hour boundary; and if it is a zone, it doesn't.

And we were arguing with the NRC that if
you have a cable right here, and another cable, say,
a hundred feet away, but they are in the sanme zone.
They don't have a 3 hour barrier, and can you have a
fire there, and somehow this will affect this.

And from a pure conmopbn sense Ofr
engi neeri ng or whatever you want to call it, you said
come on, where is your limts. Were do you drawthe
i ne.

And yet unless you officially have a 3 hour barrier,
sonehow - -

MEMBER ROSEN:  There i s anot her opti on now
wi th NFDAOS5, and that is to do fire nodeling.

MR. SAMCALTAR. Right. You have to go to
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t he next step, yes.

MEMBER ROSEN:  And you can prove, and if
your engineering intuition is correct, you can prove
it wwth a fire nodel.

MR SAMCALTAR  Yes.

CHAI RVAN APOSTOLAKI S: What does it nean,
the last line, for internal events? You nean for
power ?

MEMBER ROSEN: No, fire that is induced by
eart hquakes.

MR. SAMCALTAR  Ri ght.

CHAI RVAN APOSTOLAKI S: O earthquakes
i nduced by fires?

MEMBER ROSEN:  No, no, no.

MR. SAMCALTAR: That's possible, too, |
guess in sone scenarios. | don't know.

MEMBER ROSEN: Wll, | think this is
i mportant before you get to seismc. What this says
is that you went back and | ooked at fire, and you did
a fire PRA, and you inproved the fire protection of
t he plant.

MR. SAMCALTAR: Yes, and we have tried to
showit al so by | ooking very carefully into different
scenari os, and another interestingthingis there are

al nost no operator actions here that we had to take

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

163

credit for. There were only two that we credited.

We didn't have to rely on operators to go
and cl ose doors, or do things, and press things, and
so on, other than what they would normally do. There
were no special things, except two.

CHAI RVAN APOSTCLAKI S: Does this plant
have - -

MR SAMCALTAR  No.

MEMBER ROSEN: | didn't get to ny bottom
line yet. |If you go back to this Slide 63. Now, you
have done these things to inprove, which is
commendabl e, and where youend upis .5 Eto the m nus
7, right?

MR. SAMCALTAR  Ei ght.

MEMBER ROSEN: . 5.

MR, SAMCALTAR. Ch, I'msorry, .5.

MEMBER ROSEN: | am doi ng sonething. .5
Etothe mnus 7, whichis includedinthe 2.4 or not?

MR. SAMCALTAR: No. It is additional,
right.

MEMBER ROSEN: Ckay. So now we are
getting a picture here. W have got 2.4 for internal
events at power, and we have got 1.2 for shutdown, and
we have .5 for fire. Fire is 10, 12, 15, or 20

percent, sonmething in that range of the total ?
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MR. SAMCALTAR: Yes. And it is driven by

t he assunptions in hot shorts. That's it.

MR. BURKHARDT: This is Larry Burkhardt,
and | am sure that you will hear nore about this
later, but | think what we are trying to do now is
| ooki ng at the RAlI responses and sone of the nunbers
you may not agree with, am | safe to say, and the
issue that you brought up, Dr. Rosen, about the
nodel i ng, the fire nodeling.

That you have not done, and that is one of
the i ssues that we are tal king about, too. The zone
i ssue, the conbustible material, et cetera and so
t hose are some of the subjects of the RAlIs. | don't
know i f you have had a chance to |l ook at it.

At |east right now we are in discussion
with Westinghouse on trying to expand the RAI
responses and conpletely resolve it. But there are
sone areas where we are not on exact agreenent, and |
amsure that you will hear about that this afternoon.

MEMBER ROSEN. But | amjust getting the
sense that -- | amjust thinking in terns of is it
reasonabl e. This is why our PRAs are disciplined, and
so usually we get nunbers, but then you sit back and
use your intuition, and say is this reasonabl e, does

it make sense, that fire shoul d be 20 percent nmaybe of
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the total risk in a plant.

And it sounds to ne like it ought to be
hi gher, or | nean | ower, but then | realize that the
overall total is very low So this piece, which tends
to be resistant to being | ower than even nore, tends
to stick up nore and nore, because you have | owered
the internal events so low that this piece, in a
nodern PWR, you would expect it to be quite a bit
| ower .

But not in a PAWR, and not in any future
PWR, |ike AP-1000, if you have substantial internal
events CDF. Whereas, here you have |owered the
i nternal events CDF so nuch that this tends to stick
out alittle bit. Aso, it is reasonable, and when
you get down with all that rationale, it seens
reasonabl e.

MR. SAMCALTAR: Well | can say this. It
i's not unreasonabl e. Moreover, it is driven by a
single issue. \What is really the probability of hot
shorts, you know. A single hot short cannot do
anything to this plant, and even probably nultiples
wi || happen before it can actuate anything.

So the whole question is what are the
assunptions, nodeling assunptions and probabilities

assigned to this issue about hot shorts. And |
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believe that what we did is reasonable under the
conservative side. | would think that if we were a
l[ittle bit nore pushy t hat we woul d have probabl y used
nore realistic values, but it would nmake us further
apart, and it would only make thi ngs even | ast | onger,
you know, the discussions.

So | would say in reality that it is
probably a little bit |ess percentage wi se, but we
weren't unconfortable with settling at this nunber,
because it is one of those things that is expert
opi nion driven on what you shoul d do.

But engi neering wi se, we recognizeit. |
mean, it is recognized, and it has been addressed
engi neering wise. W are confortable with that.

Seism c margins. Previously, we did
seismc margins on this plant, and we just eval uated
it and we | ooked at it, and we were | ooking for our
magi ¢ nunber, which is .5 g HCLPF.

CHAI RVAN APOSTOLAKI S: Even wi th t he tank
on top of the container?

MR, SAMCALTAR:  Excuse ne?

CHAI RVAN APOSTOLAKI' S: Even wit h t he t ank?

MR. SAMCALTAR: Ch, with that tank, there
has been a | ot of fun. Yes, the tank is al ways there.

It shoul d be somewhere in here. This is tank fail ure.
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It used to be .58 g, and we made it larger, and it
slipped down to .51

And so it is at the border. So these are
t he guys who were the major culprits, you know, and it
is there. \Whether it is down here or up there, there
isn'"t a big difference. But these are the nmjor
contri butors.

Not the first one. The first oneis there
for conpl et eness sake. It doesn't really do any harm
But the newfew are at the border and | put this as a
conparison to see if there is a new actor com ng in.

St eamgenerators are | arger and so | guess
that is why it went down a little bit here. Thereis
not real ly anyt hi ng newhere. W had previously a set
of actors, and they didn't really change, and this
ki nd of sunmarizes this story.

There were no frequencies cal cul ated or
anything. W are good for .50 and that is the bottom
line. The rest is the normal stuff; no credit for
operator actions, and assunes a | oss of offsite power
for all sequences, and there is nothing new there.

MEMBER ROSEN:. But you nmake a good poi nt
that at a future neeting that we get into sonme detail
about the structural side and anal ysis of the seismc

response of that structure.
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MR SAMCALTAR: Yes, absolutely.

MEMBER ROSEN: But not on t he PRA conduct .

MR,  SAMCALTAR: Not on the PRA side.
Conpari son of AP-600 and AP-1000 PRA results. W
gquantified the PDF at 1.7; and quantified yes at 2. 4;
LERF, 1.8; and here it is also quantified.

CHAI RVAN APOSTOLAKI S: Why did you use
that E? You said LERF. Why? What are you proving
here that the --

MR. SAMCALTAR Why was it LERF?

CHAl RVAN  APOSTOLAKI S: To make it
pr onounceabl e. Pl ease identify yourself and speak
with sufficient clarify and vol une.

MR SCOBEL: Yes, sir, this is Ji mScobel
fromWesti nghouse. Because actually we just |unp al
the large release into one nunber. There isn't a
whole lot of late rel ease. Everything is early. So
we just kind of call it LRF, large relief frequency,
and it includes everything.

CHAI RVAN APOSTOLAKI S:  Late rel ease, can
you tell us why?

MR, SCOBEL: Well, the containnent, |ong
termis so good with contai nment cooling and all the
real severe challenges to the containnment are early

during the core nelt process.

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

169

So your chal | enges fromhi gh energy events
are really the contributors to large release.
O herwi se, the containment stays intact, or else you
have a contai nnent bypass.

CHAI RVAN APOSTOLAKI S Ckay.

MR. SAMCALTAR And forgive ne if | say
LERF, you know, and | m ght say LERF out of habit. W
are tal king about any |arge release. So it is a
quantified yes.

CHAI RVAN  APOSTOLAKI S: s there any
particular interest on the part of the conmttee on
t his conparison?

CHAI RVAN APOSTOLAKI S: The first part was
interesting, but let's nove on.

MEMBER SHACK: Well, the fire, is that
because you don't have the two-stage ADS squi b val ve
in the AP-6007?

MR SAMCALTAR: For fire?

MEMBER SHACK:  Yes.

MR SAMCALTAR: That is a totally
different thing. For AP-600, we really didn't do a
fire analysis for best estimtes PRAnodel. W didit
with a focus PRA, where all of the non-safety systens
wer e al ready taken out.

So these two nunbers are not conparable
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really.

MEMBER SHACK: Ckay.

MR. SAMCALTAR: And that's it.

CHAI RVAN APOSTOLAKI S: Any questions from
t he nenbers? GCkay. Thank you very nuch, Selim

MR. SAMCALTAR:  Thank you.

CHAI RVAN APOSTOLAKI S: W are recessing
until 1:35.

(Wher eupon, at 12:27 p.m, a luncheon

recess was taken.)
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A-F-T-EER-NO O N SESSI-ON
(1:37 p.m)

CHAl RMAN APOSTCOLAKI S: W are back in
session. The next title is the PRA Level 1 Success
Criteria, and M. Schulz will have the floor once
agai n.

MR. SCHULZ: Thank you. \What | am going
totry to cover is talk a little bit about what the
success criteria is, in terns of the nunber of
conponents and | think I amgoing to use ADS as the
tal ki ng point, and sonme changes versus AP-600.

And then the bul k of the tinme for ny talk,
we will talk about the justification of that success
criteria, internms of the T&H anal ysi s done, incl udi ng
sone T&H uncertainty evaluations, which are part
probability and part T&H.

So t he success criteriaends up being very
simlar to AP-600, and the reasons of course are that
t he desi gns, the configuration, interns of the nunber
of val ves, conponents, is the same. The capabilities
are very simlar. Not exactly in all cases.

W talked about the large LOCA and
accumul ator, and that is kind of an exception in nost
ot her cases. The capacities are equival ent so that we

need t he sane nunber of conponents. The verification
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approach is the sane as AP-600, where we have
conservative DCD analysis that applies to the
acci dent, and the conponents that we are using. W of
course use that, because that is a very detailed
anal ysis, and conservative analysis. For exanpl e,
passi ve RHR bei ng successful in the case of |oss of
power, and | oss of feedwater, and steamgenerat or tube
ruptures.

Those accidents are all analyzed in the
DCD and so we don't reanalyze them for the PRA

MEMBER ROSEN: Remind ne if you will what
the DCD acronymis?

CHAI RVAN  APOSTCOLAKI S: Desi gn control
docunent. | have |earned ny acronyns.

MR, SCHULZ: It is equivalent tothe SSAR
in this context anyways.

CHAI RMAN APOSTOLAKIS: | just | ooked it
up. That's why.

MR, SCHULZ: \Were we performed speci al
analysis is typically where we are taking nore than a
single failure, which of course we do consider inthe
PRA, but what we don't consider in the design basis or
DCD type anal ysi s.

So when we start tal king about failing

bot h core makeup tanks, and one accunul ator in a snal |
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LOCA, that is well beyond the single failure, and
sonething that we don't analyze in the DCD.

So we in that case perform special
analysis for the PRA In sone cases the AP-1000
success rate criteriais in fact nore conservative or
robust than AP-600.

| mentioned the ASD Stage 4, and in AP-
600, it was 2 out of 4; and for AP-1000, it is 3 out
of 4 valves have to work. And the reason for that is
not due to the fact that thereis less marginin Stage
4. It is just that we are being nore conservative.

And t hat reduces the T&H uncertainty that
we have to deal with ultimately. \Wen we | ook at
success criteria, we consi der the key safety functi ons
that typically we consider. It is not that we don't
knowthat, and | didn't remenber towite it down when
| was making the slide.

The cont ai nment service | evel Cpressure,
t he design pressure is 59 psi, and the service | eve
C pressure is | think 91 psi; and that gives you a
very | ow probability of failure, naybe one percent or
somet hi ng

A 50-50 percent chance of failure pressure
isnmore like 150 psi. So that gives you a feeling for

what ki nd of contai nment pressures that we | ooked at.
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CHAI RVAN APOSTOLAKI S: What do you nean by

| ess than energency stress limts?

MR SCHULZ: Well, the service level C
deals with stress levels, and in that case this would
be 91 psi. W do consider in some cases goi ng above
energency stresslimts uptorupture points, and then
you wi || start tal ki ng about probabilities of failure
that are significant.

This is the full -- we call it full ADS.
This is sufficient ADS to get you down to gravity
injection. You need a |lot | ess ADS val ves to get you
to RCS punmp injection, and there is a matrix here
based on what equipnment is available, versus the
acci dents.

We do require ADS for |arge LOCAs. This
was not required in AP-600, and so this is agai n where
we are being nore conservative. This relates to |ong
termcooling needs. So in long termrecircul ation,
and youreally don't needit in the short termbecause
the break is big enough to get your |IRWST injection.

But as the containment floods up, in the
| ong termyour pressures go down, and we still need
ADS.

You see that when the core makeup tank is on or

avail able, then ADS tends to be automati c.
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When t he core makeup tank i s assuned not
avai | abl e and an accumul ator i s avail abl e, then ADS of
course has to be manual, and that is agai n because of
automatic signals come fromthe CM | evel.

But basically we need 3 out of 4 ADS st age
4s throughout this. Now, this details some of the
changes that we actually made in that success
criteria, and | think | talked about 3 out of 4.
Partial ADS, we went up fromone stage, 2 or 3, on top
of the pressurizers, totw, and that strictly had to
do with that we did not increase the size of those
val ves, but we did increase the pressure power of the
reactor, and so this is a power related thing.

The differenceinreliability i s not very
much between 1 out of 4 and 2 out of 4, and so we j ust
used the 2 out of 4 in the probability cal cul ati ons.
This was an interesting thing. For nmedi umLOCAs, when
we first started analyzing AP-1000, we did it just
i ke AP-600, which neans that we did not require
passive RHR to be avail abl e.

AP- 600 did not requireit to be avail abl e.
However, we had difficulty allow ng or providing 20
m nutes for the operator to take action, which is what
we did end up justifying in AP-600.

And the issue has to do with the higher
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power | evel versus the volunme of the reactor cool ant
system being simlar to AP-600, but the power being
hi gher.

CHAI RVAN APOSTOLAKI S: Speaki ng of the 20
m nutes, and since we made such a big deal on the
utility requirenents, | remenber vaguely that one of
the requirenents or goals was that in the new plants
that the operators wouldn't have to do anything for
what, 24 hours?

MR SCHULZ: Ye.

CHAI RVAN APOSTCLAKI S: So here we have 20
m nut es?

MR, SCHULZ: That statenent applies to
desi gn basi s accidents.

CHAI RVAN APOSTOLAKI S:  Only?

MR. SCHULZ: Only, yes. And here we can
neet that, okay?

CHAI RVAN APOSTOLAKI S: Ckay.

MR, SCHULZ: W only get into troubl e when
you start having nultiple failures. Andinthis case,
thisis anmdiumLOCA w th no core makeup tanks, which
if it is a hot leg/cold leg break, that is four
failures, because each core makeup tank has two
val ves.

If it isaDVlI line break, thenit is two
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failures. So it is still beyond design basis to get

into this situation.

CHAI RVAN  APOSTOLAKI S: well, for the
current fleet, if I 1 ook at the LOCA as a desi gn basis
accident, | require action within 30 mnutes? |

t hought it was only in severe accident --

MEMBER ROSEN:  No, for the current fleet,
10 m nut es.

CHAI RVAN APOSTOLAKI S: For desi gn basi s?

MEMBER SI EBER:  Ri ght.

MEMBER ROSEN:  You have to be able to not
do anything for 10 m nutes.

MR. SCHULZ: And typically in our current
plan, if you start tal ki ng about two or nore fail ures,
with sone accidents, you are out of |uck.

MEMBER ROSEN:  And real accidents, as one
of our consultants has said, have little respect for
the single failure criteria.

MR SCHULZ: That is one of the reasons
why you | ook at PRAs, right?

MEMBER ROSEN. Ri ght.

MR, SCHULZ: Another thing that we did is
as Selim showed you in the |arge break LOCA event
tree, we have put in containnent isol ati on and passi ve

cont ai nnent cooling, intothe level one entries. The
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AP-600 did not have either of those in |level one.
They were in level two only.

And one of the things that we did is that
requi red nore contai nnent recirculation flowpaths to
be avail able i f contai nment isolationfails, and t hat
isarecognitionthat contai nnent isolationfails, and
t he contai nment pressure is going to be | ower, which
i s making the LOCA performance nore difficult froma
T&H poi nt of view.

And you al so | ose sone i nventory fromthe
| eak before you stop the leak with the passive
cont ai nnent cool ant system So the water |evel w ||
be a little bit lower, and I wll show you some
anal ysis of that.

So in order to provide sone nore marginin
the design, we are requiring nore flow paths to be
avai |l abl e to get wat er back fromthe contai nment back
into the reactor in the case where containnent
isolation fails. | tal ked about the |l ast point inthe
previous slide.

This is just over the different size LOCAs
and how we di vided up the LOCA spectrum | shoul d say
inthe PRA. And there is nothing magi c about it. It
really -- wedidit torelate to the success criteria,

and when we needed nore or |ess equi pnment.
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So we have found t hrough our anal ysi s t hat
up through about 9 inches, we don't need two
accumul ators, cold |leg breaks. Above 9 inches, we
start to need accumul ators for cold | eg breaks.

For spurious ADS and all the way up
t hr ough 4 ADS val ves openi ng si nul taneously, whichis
al nost incredible, but we anal yzed that as alimting
spuri ous stage four, one accumul ator is sufficient for
that. And one CMI together.

And when you get down to medi um LOCAs and
smal l er, then we only need one accunul ator, or one
CMI. And that hel ps us with redundancy and diversity
in these systens.

When you get RCS | eaks, the punp CDS make
up the deficient. Obviously passive systens al so work
down there. And the difference between snmall and
medi um a nmedium LOCA is big enough to get you bel ow
the stage 4 pressure interlock, and a small LOCA is
not bi g enough to get you bel ow 1300 psi, and you need
sonmet hing el se, like passive RHR, will drag you down
bel ow that, or a stage 1, 2, or 3. Any one of those.

CHAl RVAN  APCSTOLAKI S: Wat is the
di aneter of the | argest spike?

MR. SCHULZ: In the RCS?

CHAI RVAN APOSTOLAKI S:  Yes.
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MR. SCHULZ: The hot leg is 32 inches, or

31 inches. That is a hot | eg break, and the cold | egs
are 22. There is obviously two cold and one hot.

This is a summary of the different classes of

acci dents.

CHAI RMAN APOSTOLAKI S: | was wonderi ng,
you know, and | don't know if you follow the
devel opnents here about risk informng 5046

(i naudi bl e). Wbuld your nunbers justify in renoving
the |l arge LOCA fromthe design basis accident? Have
you thought about it? If you haven't that's fine.

MR. SCHULZ: | haven't. W have in AP-
1000 generally not wanted to take on challenging
| i censi ng.

CHAI RVAN APOSTOLAKI S: Yes, | under st and.
| am not saying that you should do it, but | am
wonder i ng whet her the nunbers justify it.

MR SCHULZ: | don't know.

CHAI RVAN APOSTOLAKI S Ckay.

MR,  SCHULZ: You see here a list of
di fferent accidents, and the primary protection. So
transi ents are bei ng protected by passi ve RHR, and DCD
analysis, with lock train analysis. So this analysis
is -- we didn't do anything for the PRA

The sanme thing for the tube rupture. For
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the rest of them we did special PRA analysis, T&H
anal ysis. The success criteria for the small breaks,
up through medium LOCAs, was based on MAAP, nany,
many, many MAAP runs.

And for the large break, MAAP is not
adequate for that, and so we used WCOBRA- TRAC, and f or
-- well, for both of these, and then for ATWS, we al so
did some specific PRA anal ysis, using LOFTRAN.

| will also talk about T&H uncertainty,
where we bounded |i ke 98 percent or so of the success
-- of the risk, using conservative T&H anal ysis, with
usi ng desi gn basis codes.

There has been a | ot of discussion about
the use of MAAP and the adequacy of MAAP. Qur
approach in AP-600 is --- on AP-1000, is the sanme as
AP-600. We use it for defining success criteria where
we have nul tiple failures in LOCAs, and feed and bl eed
cooling sequences starting from transients and
failures of passive RHR, and start up feed water.

And it provides us an integrated reactor
cool ant system cont ai nment response. It runs very
fast and very reliably, which is inportant when you
are maeki ng hundreds of runs, as opposed to 10 runs
i ke you make for maybe the DCD.

We have to make so nmany runs because we
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are looking at a spectrum of break sizes, and
| ocations, and compoundi ng that many different kinds
of failures that we don't have to | ook at in design
basi s anal ysi s.

MAAP 4 was benchmar ked agai nst NOTRUWP f or
AP- 600, and NOTRUWP has been shown to be application
to AP-1000. | know that there is sone issue on
entrainnent that is still being discussed, and if
sonet hi ng happens there that throws or requires a
nodi fication to NOTRUWP, then that may upset this
| ogi c.

But right now we are assumi ng that they
end up bei ng successful. So NOTRUWP bei ng applicabl e
to AP-1000, and MAAP bei ng benchmar ked agai nst that,
we think that provides a reasonabl e assurance that
MAAP 4 can do the success criteria.

In addition, as | nmentioned | ust
previously, we have this separate T&H anal ysi s, where
we take the lowmargin risk i nportance sequences, and
t hen anal yze themw th the DCD codes.

CHAI RVAN APOSTOLAKI S:  What do you nean by
| ow mar gi n?

MR, SCHULZ: Low margins are basically
sequence where we get core uncovery.

CHAI RMAN APOSTOLAKIS: So there are ri sk

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

183

i nportance sequences?

MR SCHULZ: Well, that doesn't make t hem
ri sk i mportant by thensel ves. R sk inportant is where
it is an inportant fraction of the total core nelt
f requency.

CHAI RVAN APOSTOLAKI S:  Ckay. So they can
be bel ow margin, but extrenely unlikely?

MR. SCHULZ: Yes. Yes. And we do both
the probability and the margin part to try to pick a
case as we eventually analyze this way. W have
gai ned sonething in this whole process by making the
success criteria at |least in some cases alittle nore
conservati ve.

kay. | amheaded t oward showi ng you somne
of the success criteriaresults now, and | amgoing to
concentrate on the LOCA feed and bl eed type cooling
anal ysis, which ADS and the i njection systens are key
factors in that.

W had a large nunber of different
initiating events and timngs to | ook at bet ween LOCAs
and the different sized LOCAs, and the feed and bl eed
cool i ng sequences, and the avail abl e equi pment.

Because AP- 600 and AP- 1000 are still very
simlar plants, we used our experience with AP-600 in

this area to reduce the | arge nunber of cases that we
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had to | ook at.

CHAI RMVAN APOSTOLAKIS:  So this is not a
smal | LOCA?

MR, SCHULZ: What | amgoing to show you
is a spectrumfromzero up to about 9 inches, and is
the different sized LOCAs.

CHAl RVAN APOSTOLAKI'S:  And for that size
you can bl eed and feed?

MR SCHULZ: Onh, bleed and feed starts
froma transient with no LOCA, and the feed and bl eed
type cooling is where you use start up feed water and
main feed water, and in our case, passive RHR

CHAI RVAN  APOSTOLAKI S: You're right.
You're right.

MR,  SCHULZ: And you have a steam
generator inventory, and you eventual ly -- and t hen we
go to ADS and sone ki nd of makeup; accumnul at ors, C&Ps,
and that kind thing. So that is what | am tal king
about here. So for feed and bleed there is no LOCA
starting.

And there is four kind of groups of
anal ysis that we | ook at. The first two are automatic
ADS, and one with gravity injection, and both wth
core makeup tanks that provide you t he automati c ADS.

The first oneiswith afull ADS and | RW\NST
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gravity injection, and the second one i s what we cal
partial ADS, and punped injection. So we | ook at both
of those.

And t hen separately we | ook at the manual
ADS, with just an accunul ator, just one accunul ator in
this case, and either | RWST gravity injection, or RNS
punp injection.

Now, | amgoing to touch upon those four
groups of analysis. Sothe first oneis automatic ADS
with | RAST injection. W | ooked at the limting
success criteria. Soit is the worst conbination, and
it is no ADS Stage 1, 2, or 3; and three stage 4s, and
that is pretty well outlined here.

And one core nmakeup tank, and no
accunul ators, and one valve and one path from the
| WRST i njectionline. Now, for the very small breaks,
we do need sonething el se to get us down to the 1300
psi. So that is included.

And in addition containment isolation
fails, and so the contai nnent back pressure i s al ways
at nospheric pressure in these anal yses. So we | ooked
at with those conditions a spectrum of half-inch
breaks up to al nost nine inch

W | ooked at what the core uncovery,

depth, and duration was sequence by sequence, and
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generally what we see is that the performance is
better in AP-600.

And this is related to especially ADS 4
capacity, and | RAST i nj ection capacity hel ps us here.
So our conclusion is that that success criteria was
verified. Now, | amgoing to show you a little bit
nore about why we think that.

This is sort of a summary chart which
| ooks at depth of core uncovery, and this above here
is no core uncovery, is a function of break size. And
the solid Iine is the mininmum | evel before ADS goes
off, and the dotted line is the mninmm]level that
occurs after ADS.

So what you see here is that before ADS
goes of f, you get no core uncovery i n these sequences,
wi th one core makeup tank and no accunul ator. You do
see some core uncovery, not very deep, in the smaller
break sizes after ADS goes off.

And what is happening here is that
normal ly in a design basis accident the accumnul ator
will help going to ADS bl ow down to keep the reactor
full of water.

But here you don't have an accunul at or.
You only have one core nmakeup tank. So sonetines you

wWill runalittle shyinterns of injection duringthe
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ADS bl ow down. Now, what | would also |ike to show
you i s one particular case, and which is a two inch

MEMBER ROSEN. |If you could just go back
to that prior one for just a second. G ve ne a feel
for howlong your core is uncovered for 4 feet? Well,
4 feet is kind of little.

MR. SCHULZ: | was going to showyou this
2 inch break case in the next slide.

MEMBER ROSEN.  Ckay.

MR. SCHULZ: So see if it answers your
guestion. So here you see several of the interesting
plots for a 2 inch break case, which fromthe previous
slide is |like one of the worst ones.

And you see conpared here AP-600 in the
solid line against AP-1000 in the dotted Iine. And
the key is the core uncovery, and the core uncovery
depth is a little bit less for AP-1000, and
consi derably shorter.

So in this case, it is 300 seconds or
sonmething like that for duration of uncovery.

MEMBER SI EBER  Yes.

MR. SCHULZ: And you can see the core
makeup tank injection behavior, and ultimtely the

| RAST i njection. The | RABT i njectionis what provides
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t he recovery.

MEMBER ROSEN:  And duri ng t hat 300 seconds
what sort of fuel events do you get?

MR, SCHULZ: | don't -- you get sone heat
up in this case, but not very nmnuch. W don't
typically cal cul ate peak cl ad tenperatures for MAAP
Vell, it outputs some tenperatures, but for this kind
of a thing, it is going to be -- there is a T&H
uncertainty case, which is one of the | ast ones that
| show, which has a | onger and deeper uncovery, and
you get to maybe 1500 degrees. So | think that this
woul d be I ess than that.

MEMBER ROSEN:.  So how nmuch core damage do
you get?

MR SCHULZ: None.

MEMBER RANSOM  One thing. You nentioned
uncertainty associated with the use of these codes on
the thermal hydraulic analysis. Does that include
i ke the epistemic uncertainty inherent in the codes
t hensel ves, and did you evaluate that in sone way?

MR. SCHULZ: The MAAP anal ysis i s done on
a pretty much best estimate basis. Decayed heat is
ANS-79, plus no SIGVA W do typically wuse
conservative |ine resistances, and normal plant

paraneters. So that is what this is based on.
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MEMBER RANSOM So when you determ ne

uncertainty, you nean in terns of the inputs?

MR, SCHULZ: Well, no. Let ne finish
okay? Wen we | ook at the T&H uncertainty anal ysis,
we t ake t he desi gn basi s codes that we use in the DCD,
and so for a small break LOCA, that woul d be NOTRUWP,
one in an Appendi x K fashi on.

So it is extrenely conservative decayed
heat, and every pl ant i nput paraneter i s conservative,
and the code nodels are conservati ve.

CHAl RVAN APOSTOLAKI S: Is it a correct
under standing that the way that you handle at sone
ki nd of |evel the thermal hydraulic uncertainties is
by going to nore conservative success criteria, and
see if you are still successful?

MR. SCHULZ: No. But what we look at in
qualitative words, we try to take -- if you | ook at
t he success criteria, andin all the failures that we
can tolerate, if you calculate and use all of those
worst, worst, worst failures, the probability of that
sequence is incredibly small.

CHAI RVAN APOSTOLAKI S:  Right.

MR, SCHULZ: It is meaninglessinternms of
our core nelt frequency, okay? So what we did is --

and I wll show you, is that we expanded the event
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trees, and i nstead of just | ooking at zero core makeup
t anks, or one core makeup tank, we al so | ooked at two,
in culmnation with zero to two accunul ators, and
calculated all the internediate probabilities, and
then put the results into |low margin-high margin
success pat hs.

And | ow mar gi n bei ng core uncoveries. And
we | ooked at those low margin success paths and
figured out what is the nost probable of those.

CHAI RVAN APOSTOLAKI S:  So you have to do
core makeup tinmes, right, in the plant?

MR SCHULZ: Yes, we do.

MR CUMNS: If | could say sonething
here. This is Ed Cummins. | think thereis alittle
bit of a definition confusion on what we mean by
t hermal hydraulic uncertainty, and if | could try to
hel p that.

VWhat happened i n the AP-600 was t here was
considerably consternation from the NRC staff
regarding the reliability of MAAP to predict passive
pl ants, and so they were saying that we would | i ke you
to verify that the MAAP results are the sane as your
DCD analysis results with NOTRUW, and with COBRA-
TRAC, and we titled this wholeissuethernmal hydraulic

uncertainty.
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The issue was really that we are not
really certain -- and | don't know who we is, but
someone is not really certain that the MAAP results
are valid for these anal ysis.

And we want you to confirmthe validity by
some checks with your design basis codes, and that is
really the story that we are trying to pursue here.

CHAI RVAN APCSTCLAKI S: The core nakeup
times, and | amsure that | don't understand you. You
can have zero, or one, or two?

MR SCHULZ: Yes.

CHAI RMAN APOSTOLAKI S: Ckay. So in some
cases, and let's say you need -- you deci de t hat your
best case is that you need one of the two. Now, you
are using a code to do the cal cul ati ons and so on, and
you say, gee, | have uncertainty here.

MR SCHULZ: Uncertainty?

CHAI RVAN APOSTCLAKI S: Uncertainty in the
result, and that in fact it is one that you need.

MR, SCHULZ: Okay. In terns of the core
cool i ng?

CHAl RMAN  APOSTOLAKI S: Yes, the core
cooling capability. So |I don't think that you went
back and did what Dr. Ransom suggested, to | ook at

per haps the correl ati ons that you have used for ot her
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nodel s in the code and assign uncertainties, and you
didn't do that?

MR SCHULZ: No.

CHAI RVAN APOSTOLAKI S: But what is not
clear to me is why did you do? | thought -- is it
t hat you are saying that i nstead of assum ng one core
makeup tine at a certain flow rate, | wll have
sonething | ess than that, and prove that it is still
adequate, or do you do sonething el se?

MR. SCHULZ: | did sonething el se, and |
think it would be better to in the last half of this
presentation --

CHAI RVAN APOSTOLAKI S: I f you are goingto
address it later, that's fine, but this question is
unclear to ne, and it is not clear to ne how it was
handl ed. But | know that it was not handl ed t he way
t hat some academic in the clouds would do it.

MR SCHULZ: Yes, | agree with you.
Hopeful ly the last part of ny discussionw | clarify
that, and if it doesn't -- but right now what | was
trying to tal k about hereis the successratecriteria
anal ysi s done with MAAP.

And we had considered this to be a success
rate for the AP-600 with this | onger core uncovery for

AP-1000.
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CHAI RMAN  APOSTOLAKI S: So it was

consi dered a success, and | think that comes back to
M. Rosen's question.

MR SCHULZ: Yes.

CHAl RVAN APOCSTOLAKI'S: It was a success,
even t hough you uncover, you know, 2 or 3 feet of the
core, because the tenperature never reached --

MR SCHULZ: Yes.

MEMBER ROSEN: And there is no fuel
damage?

CHAI RVAN APOSTOLAKIS: And there is no
fuel danage?

MR SCHULZ: Yes.

MEMBER S| EBER:  But they didn't cal cul ate
the tenperature, right?

CHAI RVAN APOSTOLAKI S: Vell, they said
t hey di d.

MR, SCHULZ: W got tenperatures out of
MAAP. They are not as precisely cal culated as we do
for design basis analysis. But it gives you a good
feeling for if you are going to have damage in the
core, and core nelting.

MEMBER S| EBER: But they had enough
margin, right?

MR. SCHULZ: Yes.
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CHAI RMAN APOSTOLAKI S: So the criterion

then for core damage is not core uncovery?

MR SCHULZ: That is correct.

MEMBER ROSEN: But there is still plant
cooling going on, right?

MR SCHULZ: Yes.

MEMBER ROSEN: And in that circunstance,
when you have uncovered the top, there is steam
cool i ng goi ng on?

MR SCHULZ: Yes.

CHAl RMAN APOSTOLAKI S: So what is the
order of magni tude of the duration of the uncovery in
order to see sone problen? | mean, Terry nentioned
that it is about 300 seconds in those ot her probl ens.
If it was a thousand seconds, would that have a
probl enf?

MR. SCHULZ: Three is two ki nds of issues.
One is that there are rel ati onshi ps bet ween dept h and
timng. CQObviously if you have a | arge LOCA and you
conpl etely wuncover the core very early in the
transient, things heat up rapidly.

I f you only uncover a little bit of the
core nuch later, things heat up very slowy. That is
one issue. So you can cal cul ate based on depth,

timng, duration, what the peak cl ad t enper at ures are.
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MEMBER RANSOM But woul dn't it be a good

idea to use COBRA-TRAC and see if it predicted any
heat up?

MR, SCHULZ: Well, this is why we | ook at
-- it is not a good idea to try to do that for 500
transients.

MEMBER RANSOM  Well, | know that, but --

MR, SCHULZ: And that is why we use MAAP
for these hundreds of events, okay? W did do
benchmar ki ng agai nst -- MAAP resul ts agai nst NOTRUWP,
and usi ng LOFTRAN t o cal cul at e peak cl ad t enper at ures
for those sane transients.

And to ensure t hat MAAP was
reasonabl e/ conservative rel ative to the design basis
codes.

MEMBER S| EBER:  You actually have to try
out part of the core in order to get core damage,
right, as | ong as you have vapors goi ng t hrough t here?

MR, SCHULZ: | can't really answer that
guestion. You may need nore than just the vapor.

MEMBER SI EBER.  Ckay.

MR, SCHULZ: But again thereis tinmes and
durations; timng after a shutdown, and depth and
duration of uncovery, all relate to that.

MEMBER SI EBER:  Ckay.
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MEMBER ROSEN:  But then you said that you

al so went back with the low margin risk sequencing
presumably with your better codes?

MR. SCHULZ: That's right, and | will be
talking about that in the Jlast part of ny
presentation.

CHAI RVAN APOSTOLAKI S:  So which one is a
better code?

MR. SCHULZ: For the small break LOCAS, we
repeated the analysis with NOTRUW, which is what we
used in the design basis analysis for our
justification, with then being successful.

This is the Category 2 o f these events,
the se sane as the previous one, except that instead
of requiring ADS-4 and gravity injection, we are using
a couple of twes and threes, and an RM5S punp
i nj ection.

Sothis is amxedslice of active system
operation, and look at the same spectrum depth
duration, againisalittle better than AP-600, and we
think that this is successful. You see herethat this
is again a spectrum of breaks.

And for very little ones, we get alittle
bit of uncovery after ADS, and for the bigger breaks,

the break plus this ADS, Stage 2 and 3 get the
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pressure down fast enough that RNS injection happens
relatively quickly, and the core stays covered.

Now | would like to tal k about the nmanual
ADS cases. This is with one accunul ator and no core
makeup tanks. The previous cases were with the
opposi te.

W are requiring a passive RHR to be
avail able to bide the operators tine to 20 m nutes at
| east to do the manual ADS. Again, we |ook at the
same spectrum of break sizes, and we got as good or
getter performance than AP-600.

MEMBER SHACK: Do you have sone energency
operating procedure that tells --

MR SCHULZ: Yes. To do what?

MEMBER SHACK: To manual | y bl owt he val ve.

MR. SCHULZ: Yes. Yes, the way we end up
eval uati ng operator actions is in accordance with our
ener gency procedures. The operators have to have
procedures, and they have to have indications of
i nstrumentation or whatever.

And then we use that to figure out how
much time, and then based on that tine, reliabilities
and probabilities of the operators actual |y doi ng that
in that tinme or cal cul ating.

This is the spectrumof break anal ysi s and

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

198

what you tend to see hereis that initially you get no
uncovery, but afterwards, you tend to get some. And
what happens in this case is the accunul ators don't
run very |long because of their nature.

Cor e makeup tanks run |i ke 20 m nutes al
the time, and accunul ators, it is variable dependi ng
on how fast the pressure goes down. And so what you
tend to see i s gaps between t he end of the accunul at or
i njection and t he begi nning of | RWST i nj ection, which
results in sone core uncovery.

The passive RHR operation is benefici al
right in this area here. What is happening in these
cases is the break big enough to start challenging
core uncovery, but not big enough to get down to
accunul at or i njection.

But with t hese bigger breaks the pressure
comes down fairly rapidly just because of the break
and accunul ators start injecting. So you don't get an
early core uncovery. You get nore of a late core
uncovery.

This is looking at the 3-1/2 inch break
case, which is probably the nost critical from a
passi ve RHR operation and operator timng. And you
can see that the AP-1000 with the passive RHR is

consi derably better than AP-600.
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AP- 600 we di d not require the passive RHR
to be avail able. So it was not in the success
criteria, and so we didn't include int in this
anal ysi s.

If we had, it would have significantly
inmproved this early, and this thing is due to the fact
t hat you have no makeup fromyour core makeup tanks,
and the break is not big enough to get you down to
accumul ator injection, and so you just sit there for
20 minutes or so with no injection.

Once ADS goes off here, then the
accunul ator injection -- this is an accunulator wire
mass, and so the accunulator is not draining at all,
and t hen once ADS goes off, it enpties pretty quickly.

And then sonetime a little later, the
| RABT injections starts. So again the AP-1000
per formance, we get no core uncovery early. W get a
shorter core uncovery later.

MEMBER ROSEN: Now, this is an analysis
artifact, this core uncovery early before 20 m nut es,
because in reality operators would have enough
informati on would they not to nmanually initiate ADS?

MR, SCHULZ: They would. Ckay.

MEMBER ROSEN: I n ot her words, they would

not |let the core go uncovered |ike that. They would
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see this all happening, and they woul d have adequate
time to say we are not going to let that happen.

MR SCHULZ: Right.

MEMBER ROSEN:  And t hey i ntervene and ness
up your analysis in saving their plant.

MR. SCHULZ: Right, they would, but what
we are doing is we are saying is that the operator
could be delayed, or he could wait as long as 20
m nutes and still be okay.

MEMBER ROSEN: That's what | msaying. It
is an analysis artifact. W inpose arestraint onthe
operator, whoreallyisn't there, and who really would
not be there.

MR, SCHULZ: Ch, we are not saying that
t he operator should wait. Certainly not.

MEMBER ROSEN:  When you say core m xture
| evel is that a collapse level, or --

MR SCHULZ: It is a mxture |evel and not
a coll apse |evel.

MEMBER RANSOM If you nean a mxture
| evel and it actually declines nmuch above the top of
the core, then you do dry out presumably the upper
part of the core.

MR SCHULZ: Not with a mi xture. Thereis

still a m xture going through the core. So as |ong as
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the m xture level is above the top of the core, the
core is not going to heat up.

MEMBER RANSOM |Is there a flow through
the core?

MR. SCHULZ: Onh, sure, yes.

MEMBER RANSOM VWhat, the punps are
runni ng?

MR. SCHULZ: No, you are venting out the
break. There is not really significant flow There
i s steam bei ng generated, which is going up through
the core.

MEMBER RANSOM St eam cool i ng.

MR. SCHULZ: Well, not use steamcooling.
The steamis carrying water with it, and so there is
wat er al so goi ng.

MEMBER RANSOM Wl |, you said the m xture
| evel is down about six feet below the top of the
core, and that would inmply --

MR. SCHULZ: That is AP-600, first of all,
and this is AP-1000.

MEMBER RANSOM It would be a lot nore
nmeani ngful to calculate core tenperatures and then
show those, and it would answer the question do you
damage the core or not.

MR. SCHULZ: Yes, we could present that.
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MR CUMWNS: This is Ed Cunmi ns agai n.

| think that nost people are skeptical of MAAP
cal cul ated core tenperatures, and that i s why we don't
show t hem

MR. SCHULZ: The fourth class is againthe
sane as the |l ast one, with one accunul ator, one core
makeup tank, but with punp injection, and no stage 4
and 2, stage 2 and 3.

MEMBER ROSEN. Is this still the sane 2-
1/2 inch break?

MR SCHULZ: Well, we | ook at a spectrum
in all four categories, from.5 up to 8, and in this
case we get no core uncovery at any tinme for any of
t hese breaks. So this is not so challenging with the
RNS punps.

So | would now like to nove on to |arge
break LOCA success criteria. For cold | eg breaks, the
success criteria is two accunulators, just like the
design basis, the DCD analysis. So initially we
actual ly didn't do a speci al PRA anal ysi s for AP-1000.

But we eventual |y noti ced t hat t he success
criteriaalsorequires that we consi der no cont ai nnent
isolation, which is alittle nore conservative, and
would tend to increase PCP above the design basis,

nunbers which were already pretty high, 21 sonething
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degr ees.

So we reanal yzed the event using COBRA-
TRAC, which is our design basis code, and running it
t he sane way because it was easier to do that, and we
cal cul ated an even | ower tenperature.

Now, the reason that went down was t hat we
assuned the availability of off-site power for 10
seconds, which we thought froma probability point of
view was justifiable. The chance of |losing off-site
power that quickly we were not worrying about.

MEMBER ROSEN: Well, | agree a hundred
percent, but that is not the standard analysis. The
standard analysis, you take off-site power off the
i nstant of the break.

MR. SCHULZ: Right, which is appropriate
DCD anal ysis. Nowthis is PRA anal ysis. So what | am
saying is that we should use this in the DCD. | am
just saying that for the PRA that we didn't make t hat
super conservative assunption

MEMBER ROSEN: Now, for the PRA, you could
just leave off-site on, period, because there is
al nost no i nstances of SCRABS, for instance, or |oss
of an energy source froma plant causing an off-site
power | oss. | nean, it has happened, but not usually.

MR, SCHULZ: And all I amsaying is that
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for this analysis, it isonly inportant as far as how
it affects the large break LOCA until you trip your
react or cool ant punps, whi ch we automatically doin an
S signal, plus the tinme del ays.

Soit really only has to run |ike 10 or 15
seconds, for off-site power to be avail abl e, and after
that, we could lose it and it won't affect this
result.

CHAl RMAN APCSTOLAKI S: Now, what does
wi t hout uncertainty nean?

MR. SCHULZ: When you | ook at the DCD, the
nmet hodology for large break LOCA includes a
calculation of DCD, and then it separately accounts
for plant uncertainties, and it adds up a nunber that
is in the AP-1000 case sonething |ike 230 degrees,
whi ch woul d get added to this if you wanted to | ook at
with uncertainty.

CHAl RVAN APOSTOLAKI S: So 18507?

MR. SCHULZ: Yeah, and so when you | ook at
the T&H certainty evaluation that we did for |arge
LOCA, we put that uncertainty, we added that on. But
for the success criteria --

CHAI RVAN APOSTCOLAKI S: Well, the 2200
degrees that is not a best estimate is it for the

failure criteria?
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MR. SCHULZ: You absolutely have to stay

bel ow t hat .

CHAl RVAN  APOSTOLAKI S: But that is a
regul atory requirenent.

MR SCHULZ: Yes.

CHAI RVAN APOSTOLAKI S: But in terms of
uncertainty --

MEMBER ROSEN: If you did a realistic
estimate, it would be nore, but not a whole |ot.

CHAI RVAN APOSTOLAKI S: Ckay.

MR, SCHULZ: W also did a spurious ADS
for |arge LOCA, where we opened all four stage four
valves at the sane tine after the initiating event.
We used one out of the accumul ators, and we anal yzed
this with COBRA- TRAC, and we got a very |ow PCT, and
hot | eg breaks just tend to be a | ot | ess severe than
cold | eg breaks.

You don't get that flow reversal and
initial heat up, and the core cools down nuch better
at the end of blow down, and so there is a lot nore
space and tenperature to heat up before you get into
troubl e.

ATWS analysis. The first thing to thin
about here is AP-1000 has what we call a |ow boron

core, whi ch neans t hat the begi nning of corelife just
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after refueling the maxi num boron concentration is
probably a thousand PPM instead of 11 or 1200 PPM

This gives us a nore negative noderator
t emperature coefficient, whichmkes it easier toride
out the transients. The current AP-1000 is able to
ride out transients over about 98.5 percent of the
core life, or the UET is 1.5 percent.

We have anal yzed the two cases, and shown
them in the PRA One of them is the beginning of
equi li brium core cycle, which has an MPC that is at
| east mnus 12.5, and we also |ooked at the first
core, which tends to have |ess negative MPCs, and
about 40 percent of |ife, we have got about m nus 10,
and at this point we bunp up against the pressure
[imt post-ATWS.

So I think these are the peak pressure
transients, and this is the beginning of Ilike
equi librium core cycle, which stays bel ow 3000 psi.
The first core cycle goes right up to 3200 psi, and
this is actually psiaandthe limt is psig. So this
isright at the limt.

W have sonme discussions with the staff
goi ng on whet her 98.5 percent i s enough, or whet her we
need 99 percent or sonething, and we are still tal king

to them about that.

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

207

Okay. Now | would like to get into the
T&H uncertainty stuff. We have already talked a
little bit about this, and hopefully the rest wll
pai nt a real clear and easily understood expl anati on.
We have provided evaluations that are actually in a
response to the RAI, where we went through and
i npl emrented a process |i ke we did on the AP-600, which
| am going to explain here.

The whol e process is trying to cal cul ate
the high risk, low margin cases from a probability
point of view, and we have used the MAAP success
criteria analysis to pretty nuch tell us when we get
core uncovery, and any tinme we get core uncovery, we
are considering that to be a low margin case, no
matter what the tenperature is.

W t ake the event trees that Seli mshowed
you that we did for the core nelt | evel one anal ysi s,
and we expand them to include internediate failure
cases. Wll, not failure, but success equipnent
availability cases.

And t hen we connect those expanded event
tree branches to whether they are | ow margi n or high
mar gi n success paths. In the end, we think we have
bounded about 98 percent of the core nelt sequences

with the conservative T&H anal ysis we have done.
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CHAI RVAN APOSTOLAKI S:  Agai n, you say you

have expanded the --

MR. SCHULZ: Let ne show you. Just hang
on.

CHAI RVAN APOSTOLAKI S: You have to expl ain
what that neans.

MR SCHULZ: | was qualitatively doing
that. We ended up fromthis identifying the limting
anal ysis cases, which were three small LOCAs, two
| arge LOCAs, and two long termcooling cases, and if
we anal yzed these seven events with DCD codes and
nmet hods conservative wi th Appendi x K --

CHAlI RVAN APOSTOLAKI S: These are highri sk
and/ or | ow margi n?

MR. SCHULZ: That's right. That's right,
and it showed successful core cooling for those cases.
CHAI RVAN APOSTOLAKI S Ckay.

MR, SCHULZ: We pretty nuch tal ked about
this, and let ne go on here to this, and hopefully
this will help you. What you see on the left is a
ki nd of event tree structure in the PRA, when you are
just trying to figure out whether the core nelts or it
doesn't nelt.

You are not trying to differentiate

anyt hing el se. So what we do when we expand t he event
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trees, is we take, for exanple, the core nmakeup tank,
and instead of it being just zero or one, it could
al so have two tanks avail able, and so that is what we
do here.

So we have zero, one or two, or two. So
actual ly these three things, zero, one, or two. And
t he sane for the accunul ator, zero or one. Now, what
we do is that we then | ook at the end points, and we
try to figure out, well, is that |like a design basis
case?

Well, inthis caseit is design basis, and
we have got two accumulators and two core makeup
tanks, for a nedium LOCA. That is what we would
normal Iy have for a design basis.

We also called this design basis in the
sense that we have anal yzed DVI |ine breaks with one
core makeup tank, and one accunul ator, because the
other two spilled, and so we consider this to be
desi gn basi s.

This case here has no accumul ators, but
two core makeup tanks. We have put this into these
categories that are UC are |ike uncovery. They are
| ow mar gi n.

So the okay ones are high margin in our

term nol ogy, and things where we put UC sonething is

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

210

a low margin case. And it can have two core makeup
tanks, or if we take this one and expand it just |ike
this, and so this tree really grows.

CHAI RVAN APOSTOLAKI S:  So UC-3 does not
exi st on the left.

MR SCHULZ: That's right. It is a subset
of one of these, and you can't figure out the
probability of UC- 3 here, because this one only takes
the extrene failure conditions.

CHAI RVAN APOSTOLAKI' S:  So the | ogic, and
again at the high level, is that we are getting into
alittle bit of trouble by goingwth the m ni nrumfrom
a success criteria point of view So let's |ook at
the actual case where | need only one CMI, but |
real ly have two.

So there are sone cases perhaps where |
will get both of thenf

MR, SCHULZ: That's right. And when we do
expand these trees, we go through and cal cul ate the
probabilities of all of these different branches.

CHAI RVAN APOSTOLAKI S: Wi ch again is an
expansion of the probability that you have on the
left.

MR, SCHULZ: That's right.

CHAI RMAN APOSTOLAKI S: And what does t hat
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do now? |Is that a bounding case?

MR. SCHULZ: It provides you nore detail.

CHAI RVAN APOSTOLAKI S:  More detail.

MR. SCHULZ: In ternms of the probability,
and what we ultimately want to do is figure out what
i s the highest probability of gettingthese UCthings.
These we really don't care about so nuch, because we
are saying thereis T&H uncertainty really with these
guys. W are not getting core uncovery, and we have
lots of margin for cooling.

CHAI RVAN APOSTOLAKI S: But all you are
doing -- if | expand the m ddl e one there -- yes, that
one, and if | expand that one, | will end up with --

MR. SCHULZ: You will end up with three
nore branches |ike this.

CHAI RVAN APOSTOLAKI S: Exactly, and one of
t he sequences will be what | have on the left won't
t hey?

MR SCHULZ: Yes. In fact, it will be --

CHAI RVAN APOSTOLAKI S:  But what happens
now is the probability is | ower?

MR. CUM NS: The whol e obj ective of this
is to find out which of the uncovery cases have sone
i mpact on the PRA

MR SCHULZ: Yes, | understand that.
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MR CUW NS: So you are | ooking for the

ones that are risk inmportant. W are goingto find a
whol e bunch of uncovery cases, sone of whi ch have sone
PRA val ue, and some of which don't, and we are going
to throw away the ones that don't.

MR. SCHULZ: Let nme continue herealittle
bit. | thinkit will becone clearer. This is just a
listing of howwe group the different okays and t hese
UC categories with sort of different kinds of
equi pnent bei ng avail abl e.

CHAI RVAN APOSTOLAKI S: So can you poi nt
here to t he sequences t hat correspond to t he ones t hat
you had on the left in the normal case in the slide
bef ore?

MR SCHULZ: Ch, the normal case?

CHAI RVAN APOSTOLAKI S: The way t hat you do
t he standard PRA

MR. SCHULZ: Well, the standard PRAs don't
relate to these. They are just okay, period. They
are all nmushed together. We don't differentiate. The
success paths intend to be extreme, in ternms of that
they have multiple failures in them and you can't
differentiate this, and you can't get this detail out
of the PRA | evel one event trees. They are not that

det ai | ed.
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I n the expanded event tree, we have used
all these detail ed branches to differentiate between
uncoveries, and --

CHAl RVAN APOSTOLAKI S: Let's go got he
previous slide, and maybe that will help. You are
doing -- and you call it normal, too, your norna
event tree. And you have core nelt when you have no
core makeup tanks and no accumul ators, right?

MR SCHULZ: That's right.

CHAI RMAN APOSTOLAKI S: And you have core
nelt because you have uncovered the core and for a
period there is no high pressure injection?

MR SCHULZ: Right.

CHAI RVAN APOSTOLAKI S: Now, when | expand
the tree, what happens to that sequence, the 00
sequence?

MR. SCHULZ: The 00 sequence will be a
core nmelt still.

CHAI RMVAN APCSTOLAKIS: It will still be
t here?

MR SCHULZ: It will still be there.

CHAI RVAN APOSTOLAKI S:  Have | bounded it
in any way?

MR. SCHULZ: What do you nmean by bounded?

CHAI RVAN APOCSTOLAKI S: Wl |, | nmean | have
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a frequency here--

MR SCHULZ: W are not trying --

CHAI RVAN APOSTOLAKI S: You are doingit to
the others, to the successes.

MR SCHULZ: It is the successes.

CHAI RVAN APOSTOLAKI S: You are doing it to
t he successes.

MR SCHULZ: Yes.

CHAI RVAN APOSTOLAKI S:  So now | take the
first success fromthe bottom where | don't have a
CMI, but | have one accunul ator.

MR SCHULZ: Yes.

CHAI RMVAN APCSTOLAKI S:  And sonebody says,
wel I, how do you know t he accunul ator i s good enough
and so on, and that is what you are addressi ng now?

MR. SCHULZ: Eventually. Right now!l am
trying to calculate probabilities of t hese
intermediate states, and then | amtrying to figure
out --

CHAI RVAN APOSTOLAKI S: But you will still
have a sequence on the right that says no CMI and one
accunul at or ?

MR, SCHULZ: That's right. It will be
here and have a certain probability.

CHAI RVAN APOSTOLAKI S: So that is what
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bot hers us now and we have to try to find out what to
do with it.

MR. SCHULZ: Yes. The next question. So
we expanded ei ght event trees in AP-600, and we didn't
take all 26, okay? We |ooked at ones wth ADS
actuation, and not the ones w thout ADS actuation.
Now for AP-1000, we expanded five trees.

Now we | ost the internedi ate LOCA because
it does not exist in AP-1000, and we added the
spuri ous ADS, because that did not exist on AP-600.
But we didn't do the small LOCAtransients with ADSto
rupture with ADS that we did do in AP-600.

And the reason for that is that these
three events, expanded event trees, did not produce
any limting risk inmportant cases. They all came out
of the other events, and generally what happens is
t hat these events result in |later ADS actuations, so
that the timng of uncovery is later, and it is
delayed. So it tends to be | ess severe.

So we | ooked at five event trees that we
expanded, and this is just a sunmary of that, and what
we did in AP-600 and what we did i n AP-1000, and as an
exanmple, this is a DVI LOCA, and you actually are

seeing half of it here. The other half is on the next
page.
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And so you see the full thing here, and
you wer e aski ng about, for exanple, one -- well, one
of the characteristics of a DVI LOCAis that you | ose
hal f of the systens.

So you don't see two core nakeup tanks or
two accumnul at ors anywhere here.

CHAl RVAN APCSTOLAKI S: Zer o, one.

MR. SCHULZ: Zero, one, and so that | ooks
a bit nore like the nornal event tree. However, in
ADS | and, you see a lot of internediate states. And
t hen we go over and we plug in what these end-states
are; okays, okays, and there is a core danmage, and
there you start seeing sone uncoveries, and
uncoveri es.

Now, all of these events here are wth
cont ai nnent isolation, whichis the first question on
the tree. The next page is wthout containnent
isolation, and the sanme story. So after we set this
tree up, we calculate it and then we sum up the
potential core danmage events that were treated as
success in the base PRA

So these are all the UC, these | ow margin,
cool ant recovery things. If you calculate all of
t hose, and we don't worry about core damage.

CHAI RVAN APOSTOLAKI S: So sequence nunber
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six, Is a sequence of appearance of the normal event
tree?

MR. SCHULZ: No. It would be a subset of
one of the ones. It is covered by and bounded by the
normal base |ine PRA.

MEMBER ROSEN: | woul d say included in.

MR. SCHULZ: Includedin. It is included
in there, but it is a subset of one of the branches.

CHAI RVAN APOSTOLAKI S:  Success branches.

MR. SCHULZ: Success branches, yes. So we
end up calculating all these internmedi ate success
states, and we nove themall into a big table, and we
sort them and figure out which are the nost probabl e
ones, totry to figure out this is the bottomhalf of
t hat same tree.

Now, where do we draw the line? Which
ones are -- you know, we have this big table from
hi gher probability to very, very l|low probability
situations. So we -- okay, thisis still before that.

When we talk about |arge release, we
didn't really calculate it |like we doin the base PRA.
W used a constant 6 percent of the core danmage
events, and this is with contai nment isolation now,
and we go to |l arge rel ease, and the sane thing that we

did with AP-600. Here we tal k about the criteria.
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So we basically take any of these
potential core danage events which were a success on
t he baseline PRA, and we say that all of those that
are within one percent of the total core damage
frequency for AP-1000, we wll consider to be risk
i mportant.

MEMBER ROSEN: G ve ne that again. Wthin
one percent?

MR SCHULZ: Yes.

MEMBER ROSEN:  Meani ng?

MR. SCHULZ: That they are greater than or
equal to one percent of --

MEMBER ROSEN: O 2.4 E to the minus 7.

MR SCHULZ: Yes.

MEMBER ROSEN: I n other words, anything
greater than 2.4 E to the m nus 9?

MR. SCHULZ: Yes. We will consider those
to be | owmargin, because all of these are | ow margin,
ri sk i nportant sequences, and we shoul d consi der t hem
in the T&H uncertainty.

CHAI RVAN APOSTOLAKI'S:  Ri sk inportant?

MR SCHULZ: They will be risk inportant

CHAI RMAN APOSTOLAKI S: I thought these

Wwer e successes?
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MR. SCHULZ: They are successes in the

base PRA, but there is a question about --

CHAI RVAN APOSTOLAKI S:  But here they are
successes.

MR. CUMWM NS: Excuse ne, but the question
is a MAAP success a real success, and our answer is,
well, | don't know W will have to prove it with our
DCD code. Well, rather than do this a hundred tines,
we are trying to figure out a way to do it 5 or 6
times, and so we are going to explain howwe pick the
5 or 6 winners out of the hundred in order to run your
DCD code and prove that MAAP predicted correctly.

CHAI RVAN APOSTOLAKI' S: You do that | ater,
but at this stage --

MEMBER SHACK: He has first got all the
ones with uncovered, and so they are by definition | ow
margi n. How he is sort of | ooking at the probability
that he will actually get one of those, and he is
going to pick the nost frequent ones of those, and so
t hose becone his dom nant sequences.

MR, SCHULZ: And sone of those sequences
are 3 or 4 orders of nmagnitude | ess than the core nelt
frequency, and so --

MEMBER ROSEN: But t he dom nant sequences,

| am sure that you are confusing CGeorge. Wen you
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said that, he went into outer hyper drive. This is
sinply a techni que for Westinghouse to be able to pick
i mportant sequences, even t hough t hey were successes,
to do some detailed calculations to show that the
tenmperatures with steam cooling do not exceed or do
not cause core danmge.

CHAI RMAN APOSTOLAKI S: So a success neans
t hat you may have sone uncovery for a while, but the
tenperature --

MEMBER ROSEN: The tenperature stays | ow
enough that the uncovered portion of the core, that
the fuel, although it gets hotter than you would |ike
it to, it never gets so hot that it is danmaged.

CHAI RVAN APOSTOLAKI S: Ckay. And t hen you
are |l ooking at those, and you have their frequency
occurrences.

MEMBER ROSEN. Ri ght.

CHAI RVAN APOSTOLAKI S:  This frequency is
not part of the base |ine DCD

MEMBER ROSEN: No, because these are
successes.

CHAl RVAN APOSTOLAKI S: but now you are
saying that | arbitrarily will consider those success
sequences that have a frequency and | ook at all of

t hem and deci de whether | should nove them down to
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failure.

MR. SCHULZ: No, what we are considering
is the potential core damage, and we are going to | ook
at themvery closely froma T&H point of view

CHAI RVAN APOSTOLAKI S:  So a very negative
review and so you are going to look at it?

MR SCHULZ: Yes.

CHAI RMAN APOSTOLAKI S: And to convince
yourself if it is a success?

MR. SCHULZ: Right. This is one page of
about four of the total sequences that come out of
expanded event threes, and you can see for each of
t hem t he sequence CDF.

Now, this is a potential, and these were
all success in the base PRA. So this is potential.
So obviously this is a 10 to the minus 7 kind of
sequence. So that is nore than a core danmage.

So the ones that are boxed in here are
ones that neet the one percent criteria. So you see
that you are starting to get down below 2 tinmes 10 to
the m nus 9 here.

And we | ooked at l|arge rel ease as well
agai nst core damage, and we picked up a few |arge
rel eases down here. Here you can see what kind of

failures went along with these sequences, just for
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your information.

In addition, now there is 13 of these
cases, and there is none on the | ower pages, and so
you see all of the risk inmportant | owmargi n sequences
here, 13 of them

MEMBER ROSEN: Because you sorted it by --

MR, SCHULZ: Right, they get |ower, and
| ower, and | ower as you go down.

MEMBER ROSEN: -- the nobst inportant.

MR SCHULZ: That's right.

CHAI RVAN APOSTOLAKI S Ckay.

MR.  SCHULZ: Now you also see on the
right, and | amgetting a little bit ahead of nyself
here, is that we sel ected seven cases to anal yze; five
of themshort term and two of themlong termcooling
cases.

And you see here two col ums; short term
long term cooling. And these letters relate to one
of the cases that we did anal yze. So we think that we
have anal yzed with t hese seven cases nore than -- and
you see these cases here, and these two cases, for
exanpl e, are not. They are 10 to the mnus 9, and 10
to the m nus 11 cases.

And it happens that in order to or instead

of anal yzi ng 13 cases, we snposhed theminto 7 cases,
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and because of that, we ended up with alittle bit of
conservatism which then covers a few nore cases.
There are 102 cases here total, and 13 of which are
risk inportant, are cases bounded by 56 of the 102,
whi ch ends up being 98 percent or so of the risk of
the plant, are bounded by these conservative T&H
anal ysi s cases.

Now, |et me show you which cases those
are. This is the 13 pulled out of that big table just
to summari ze for you hownmuch t hey woul d contribute to
core nelt and large release if they were core danage,
and obvi ously you don't want that to happen.

It also shows you what we call the
residue, and if you take all of the cases that aren't
in these 13, how nuch does that add up to be conpared
to these cases.

So these cases add up to be 10 to the
m nus 6, and these other cases add up to be 10 to the
mnus 8 So they are small relativetothetotal. So
we ignored those other cases, although again we
covered many of them off.

Here are the seven cases that we picked
for candidates for the detailed T&H anal ysis. Three
of them are small LOCAs, and two |arge LOCAs, and

short term and then two |long term anal ysis.
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And you can see here which equipnent
availability we sel ected, and this indicates which of
t he dom nant cases are bounded by them So for these
first two, and for exanple, no core makeup tanks and
accunul ators, one of them actually has two
accunul ators. They both have four stage fours.

MEMBER ROSEN: That neans four fails stage

fours.

MR SCHULZ: No, four working.

MEMBER ROSEN: Oh, four working stage
fours?

MR. SCHULZ: That's right. Al of these
cases rely on passive systens only. W did not

i nclude in the expansi on of threes any active systens
because the issue of T&H uncertainty seens to be
f ocused on passi ve systemperformnce, and t his whol e
issue of low Dts, and uncertainty, and newness of
passi ve systenms, and so again, just |ike AP-600, we
di d not expand active system branches, only passive
syst em br anches.

So all of the success criteria here and
equi pnent availability is passive system

MEMBER ROSEN:  Yes, but what does this
tabl e mean now? It says CMI, zero.

MR SCHULZ: That is avail abl e. Those
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CMrI's are avail abl e, and one accunul ator i s avail abl e,
and this is avail abl e equi prent.

MEMBER ROSEN: Avai | abl e equi pnent. Ckay.

CHAI RVAN APOSTOLAKI' S: You keep tal kingto
risk guys. So | amdying to go to the neat of it.

MEMBER ROSEN:  He is preparing us.

MR. SCHULZ: This is very simlar to the
previ ous page, and it shows you the code that we used
to anal yze each of the cases, and as | said, we used
NOTRUWP for the small break COBRA- TRAC for the |arge
br eaks, and t he COBRA- TRAC I ong t ermcool i ng nodel for
the | ong termcooling. These codes were run |like they
were in the DCV anal ysis.

CHAI RVAN  APOSTOLAKI S: This is now
consi dered what, a conservative anal ysis?

MR SCHULZ: Yes. Appendix K, decayed
heat, and limting plant paraneters and limting --

CHAI RVAN APOSTOLAKI S:  And the argunent
that you are naking is that if | show that even with
t hese conservative anal yses, this is a success, that
| don't have to worry about Dr. Ransom s concern about
the uncertainties? That is the essence of vyour
argunent .

VR. SCHULZ: It is bounds of

uncertainties.
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CHAI RVAN  APOSTOLAKI S: That is the

essence?

MR SCHULZ: Yes.

MEMBER RANSOM  Going to an Appendi x K
t ype approach.

MR SCHULZ: Yes.

CHAI RVAN APCSTOLAKI S: Whichis admttedly
conservative though.

MR. SCHULZ: Yes, it says that they are
not so inportant.

MEMBER ROSEN:  And t hi s covers nost of the
risk of the plant. okay.

MR, SCHULZ: So you can see fromthis that
A and B get no core uncovery, even wth these
conservati ve anal ysis. C does get core uncovery, and
the PCT is |ike 1500 degrees or 1600 degrees. Large
break LOCAs, and | have actually tal ked about these,
but these are with the DCD uncertainties.

So that if | arge break LOCAS wer e done not
Appendi x K, but the best estinmate, DCD type anal ysis
with separately cal cul ated uncertainties.

CHAI RVAN APOSTOLAKI' S:  Let ne understand
the first two. You are saying no core uncovery.

MR SCHULZ: Yes.

CHAI RVAN APOSTOLAKI S: What did you have
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originally w th NOTRUWP?

MR SCHULZ: Well, this is w th NOTRUWVP.

Wth MAAP?

CHAI RVAN APOSTOLAKI S: W th MAAP.

MR, SCHULZ: Well, what | showed you was
nore limting cases. The cases that | showed you

woul d be, for exanple, disbursenent would be no
cont ai nnent isol ation, and this woul d be the sane, and
this woul d be the sane, and but it will be 3 ADS. So
| didn't show you one of these cases.

CHAI RVAN APOSTOLAKI'S:  You didn't?

MR SCHULZ: | nean, we typically didn't
anal yze such cases. In our MAAP analysis, we were
| ooking for the limting cases. So we didn't anal yze
cases whi ch had nore things working.

Now, we did that on AP-600 just to nmke
sure that nore things didn't make t hi ngs worse, and it
doesn't. So when we did AP-1000, we didn't | ook at
nor e t hi ngs wi th MAAP, because we were focusing on the
l[imting success rates area.

MEMBER SHACK: This is one of the sorted
sequences, which nmeans that MAAP's end state was
uncovered, right?

MR, SCHULZ: That we woul d say that it was

ei ther uncovery, or potential uncovered, because we
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didn't necessarily analyze with MAAP sone of these
| esser sequences for AP-1000. The next three slides
show you the results of the events A, B, and C, or
cases A, B, and C, showing the RCS pressure, core
m xture |evel, and then you see here that we just
barely dip to the top of the core.

The accunul ator, which there are no core
makeup tanks, is supposed to inject both -- just
before ADS was off for 20 minutes, and then injects
very rapidly after that until it enpties. Then | RAST
starts up sone little tinme after the accunulator is
enpty.

But the core m xture | evel is popped back
up again, and doesn't dip below the top of the fue
t hr oughout t hat. So again NOTRUWP, Appendix K,
anal ysi s.

CHAI RMAN  APOSTOLAKI S: Al l of the
sequences that you analyzed, did you declare thema
success or did you find sone problens?

MR. SCHULZ: Yes. |In sone earlier cases
where we hadn't, for exanple, put the passive RHRIn,
when we first startedtryingtodothis, andit didn't
work. So then we backtracked and changed t he success
criteria so that it would cone out to be successful.

And in all seven cases that we have now
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performed are all successful, with the seven cases
that we have anal yzed that cover 98 percent of the
risk.

CHAl RVAN APOSTOLAKI S: So this kind of
anal ysi s made you change sonme success criteria?

MR SCHULZ: Yes.

MEMBER ROSEN:  And require passive RHR?

MR. SCHULZ: Yes, that was the only real
change that came out of this, but it did. This is
Case B, which is a CMI line break case, two
accumul ators, no core mekeup tanks, 4 out of 4 ADS
wi th containment isolation being effective.

And everything is very good on this case,
and not that challenging. Inthis case we do get core
uncovery, and this is a DVI LOCA, one core mekeup
tank, and no passive RHR 3 out of 4 ADS, no
cont ai nnent i sol ati on.

So we get near the top of the core here,
and t hen as the core nakeup tank enpties about inthis
time frame here, then we don't get injection fromthe
| RM6T 4 sonetinmes, and so we deplete the inventory
fromthe reactor, and then we start gettinginjection,
and we get some recovery here.

And we anal yze the peak cl ad tenperature

for this and it is 1570 degrees. So again we said
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that is okay froma core danage point of view

MEMBER LEI TCH: |'mnot sure | amreadi ng
that right. Is that mnus 18 feet, or is it mnus 4
feet?

MR SCHULZ: Well, the m xture level is on
an absolute scale and the top of the core is 20.5 or
sonet hing feet.

MEMBER LEI TCH: Ckay. | see.

MEMBER ROSEN:  This is a revel ation.

MR SCHULZ: It is about two feet.

MEMBER ROSEN: Maybe the light is
begi nning to dawn on ne, and maybe the for the old
guys who run BWRs. W have always thought of
contai nnent as a good thing to protect the public's
health and safety, in the sense that if you had an
accident that stuff doesn't get out and get to a
potential nenber of the public.

Here it does that function, too, but it is
much nore inportant because it makes these, and
wi t hout the ECCS may not work in certain cases. So
t hat i s anot her whol e deal that is newin the sense of
t hese passive plants. Now maybe sonme BWRs need to
back pressure to have enough MPSH. They need sone
credit for it.

But this is the cl earest denonstrati on of
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what happens when vyou don't have containnent
isolation, and in this case, you are going to have a
whol e | ot nore core danmagi ng events than if you did or
you woul d have i n the ot her kinds of plants, and which
don't rely so heavily on containment to provide the
back pressures.

MEMBER S| EBER: There is a nunber of
current generation BWRs that need sonme contai nment
pressure needed to take credit to get MPSH adequate
for --

VMEMBER ROSEN: Yes, nmother nature was
telling us that there is sone other function for
contai nnent other than directly protecting the
public's health and safety, because it does showup in
sone BWRs, and in some PWRs. But here it is nuch
clearer. Just an observation.

MEMBER S| EBER:  You coul d acconplish the
same thing without contai nment and not that you have
it, you can use it. Oherwi se, the plant just gets
taller and taller.

MR, SCHULZ: | am not going to show you
the large break cases. | have already really talked
about them but what | would like to do nowis talk
about the I ong termcooling case, and the one that is

the nost interesting thereis the onewith the failed
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cont ai nnent i sol ati on.

And so what we have done is an analysis
t hat | ooks at the | argest single penetration, whichis
an 18 inch Hback line staying open indefinitely. W
assuned the BWR LOCA, which is in our opinionthe nost
[imting LOCA because it results in a lower initial
wat er | evel and contai nment.

That X is about two feet, and | forgot to
wite that down, but what that neans is that if you
had a non-DVI LOCA, including any |arge LOCA, the
initial containnent water |evel would be two feet
hi gher.

So you would have a lot nore inventory
t hat you coul d | ose out the break, out the hole inthe
cont ai nnent, before you woul d chal | enge core cooling
and a recirc long termnode. So that waw the events
t hat we | ooked at.

And what you will see followi ng here is
sone anal ysi s that shows hat wi th passive cont ai nnent
cooling operating, with the water cooling going on,
t hat t he contai nment | eakage i s term nated i n about 2-
1/ 2 hours.

For that 2-1/2 hours, you have | eakage
goi ng out of the containnent. After that 3-1/2 hours,

there is essentially no nore | eakage.
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MEMBER ROSEN:  And no nore driving head?

MR. SCHULZ: Right. And what has happened
i s that a accumul ati on of decayed heat has dropped and
t he PCS performance inproved, and the reason why it
has inproved is that during the | eakage, the | eakage
has taken air, as well as steam out of the
cont ai nnent .

And t aki ng the air out of the contai nment
i ncreases the partial pressure of steam and i ncreases
t he tenperature of the m xture in contai nment at these
| ow pressures. And allows for better heat transfer
t hr ough the contai nment .

And as a result, you end up with PCS
performance goi ng up, and decayed heat com ng down,
and about 2.8 hours out, you end up termnating the
| eak out of containnment. During that time, you | ose
about .3 feet of level in the containnment, which is
not very rmuch.

And then we did a COBRA- TRAC analysis to
show that with this reduced |evel and atnospheric
pressure that we are still okay. This shows you what
is going onin containment in this event. The | R\ST
| evel is dropping as it injects, and in fact spills.

The PXS-Bis the roomwhere t he PXS val ves

are | ocated and where the break is |ocated, and so
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that is a separate volunme in containment and it
behaves differently fromthe bul k of the contai nnent.
There is a drain line out of the bottom but it tends
to get overwhel ned by the bl ow down fromthe break

So it tends to fill up faster as you see
t han t he contai nnent, whichis thissolidline, isthe
mai n  contai nment. Then eventually the rmain
cont ai nment becones the highest level and it is
driving the recirculation fl ow back through and into
t he reactor cool ant system

You see down here t he cont ai nment | eakage,
and it is higher early, and then in about 10,000
seconds or 2.8 hours, it drops to about zero.
Cont ai nnent pressure goes up to about 10 psig for
sonmet hing, and then it drops to atnospheric pressure
in that sane tine period.

This code here is a little confusing, in
that it shows the decayed heat |evel on the dotted
line which seens to be above the PCS, and that is
above the PCS heat renoval, and so you are sayi ng why
is it matchi ng decayed heat.

Well, the PCS heat renoval is what is
actual Iy going through the shell and it doesn't count
ot her places that heat can go. So if you look at this

whol e tine frane, the water going into the reactor is
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sonmewhat subcooled, and it is fairly highly subcool ed
inthis early time frane.

And even out here it is still sonewhat
subcool ed. So the PCS doesn't see that. It just sees
how nmuch heat is going out from steam generation
basically that is going out through the wall in the
cont ai nnent .

It al so doesn't see how nuch heat is going
into concrete or steel inside acontai nment. Now, you
see in the end here that things are com ng toget her as
t he subcool i ng goes away and as t he passi ve heat sinks
and saturates.

kay. This is just a summary of the T&H
uncertainty analysis. W had calculated the
probability of the low margin sequences, and the
selected risk inportant |ow margin sequences, the
i mportant ones.

And t he defi ned seven boundi ng cases, and
five short and two long term And we anal yzed all
t hose cases using DCD codes and net hods, and for all
of them have shown successful core cooling.

And t hat by doi ng that, we have bounded 98
or 99 percent of the risk of the plant with those
conservative analysis. Any questions? No?

CHAI RVAN APOSTOLAKI S: Very good. Thank
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you very much. You finished early. GOCkay. W are
going to break for 20 mnutes. W wll be back at
3:22, which is a nean value and Selimw Il tell us
what the high bound will be.

(Whereupon, at 3:03 p.m, the neeting was
recessed and resunmed at 3:27 p.m)

CHAI RVAN APOSTOLAKI'S:  Al'l right. Now we
will hear fromthe NRC staff, M. Saltos.

MR. BURKHARDT: Yes, and before Nick gets
started, Dr. Apostolakis, | would like to make a few
comment s. | am Larry Burkhardt, the NRR AP-1000
proj ect manager.

As Mke stated earlier in his opening
comrents, we obviously do have an established
schedul e, and our next mlestoneis toissuethe draft
saf ety evaluation report in June of this year. So as
you can inmagine, we are in the mdst of our review
| ooking at the RAIs and all the other nmaterial that
West i nghouse subm tt ed.

And consequently what you are going to
hear here is not final, but we would li ke to give you
a snapshot of where we are in our review So with
that said, this afternoon you will be hearing from
Ni ck Saltos on the | evel one PRA, and Walt Jensen on

PRA success criteria, and Mari e Pohi da on t he shut down
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PRA.

And one nore comment. There are three
di fferent groups of slides, copies of slides, going
around. So | hope that everybody has a copy. Wth
that said, I will turnit over to Nick Saltos to about
the | evel one PRA review

MR. SALTOS: Good afternoon. This is Nick
Saltos from the NRR, the Probabilistic Safety
Assessnent Branch, and | amgoing to tal k about maj or
obj ectives in the process of the PRAreview, and al so
tal k about the mmjor issues of the |evel one PRA
revi ew.

The maj or obj ectives of the PRArevieware
to ensure the quality of the PRA, and commrensurate
with its intended use, such as gai ni ng i nsights about
the design, and support the design certification
processes.

MEMBER KRESS: You know, if Dr. Wallis was
sitting here, which he isn't, he would ask you two
questions |I'msure. The first one woul d be how do you
nmeasure the quality of the PRA, and t he second one he
woul d ask is how do you know when the quality is
commensurate withits intended use? Have you got sone
gauges or criteria that --

MR, SALTCS: Yes, we have some generic
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means | would say to do that. By evaluating the
nodel s and assunptions, and data, used i n the PRA and
conparing with other PRAs.

MEMBER KRESS: But in terns of the ASME
qual ity standards would you call it a 2, or a 3, or a
1, or what?

MR. SALTOS: Yes. | see that there is
conmpatibility there, but this work i s based on t he AP-
600.

MEMBER KRESS: So that was before we
t hought about that.

MR. SALTOS: But | don't seethat thereis
aconflict therewith those criteria. The enphasis of
course is on PRA nodeling of novel features, like
passive systenms and the | TAAC. and (inaudible) for
maj or contributors to risk, and features that
contribute to reduce risk with respect to operating
t he reactors.

And areas of uncertainty that have to be
addressed, and defense in depth to mtigate specific
initiating events. Support the design and nost of the
PRA support of the design is done at the pre-
application stage, but still we have to ensure that
the PRAis valid to do that.

At that stage the PRA was used to define
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capabilities, and to introduce features to reduce or
elimnate vulnerabilities. Quantify the effect in
terms of risk of the new design features, and sel ect
a manual alternative features operating strategies,
and design options.

And the use of the PRA design
certification process, and then we go to the second
bullet, and this is a maj or objective of the PRA, and
a proper interpretation and use of the results for
deci sion making in the certification process, such as
identified design and/or operational changes to
address weaknesses, and identify certification
requi renments, such as |TAACS, which stands for
i nspections test analysis and acceptance criteria.

And these requirenents will be the ones
that will be used to ensure that any future pl anned
reference in the AP-1000 design will be operated in a
manner that s consistent wth inportant PRA
assunpti ons.

Anot her area that the PRAis used in the
certification processis to determ nethe appropriate
regul atorial oversight for non-safety systens, and
what Westi nghouse calls defense in depth, and systens
that are not safety related, |like the normal RHR start

up flood water system
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And first of all, determne if oversight
is needed, and if it is needed, what systemis better
to have in terns of risk reduction to have this
oversight, and what is the appropriate |evel of
over si ght.

And it is used also to determ ne the
significance. PRAresults are used to determi ne the
ri sk significance of rai sed uses, and the focus of the
nost inportant uses, and the use of |ess inportant
i ssues.

CHAI RVAN APOSTOLAKI S:  Maybe we can skip
to the next slide.

MR. SALTCS: Ckay. The major issues from
t he revi ew of the PRA | evel one power operationis the
t her mal - hydr aul i c uncertainties and success criteria,
and Westinghouse tal ked extensively before. Another
reason is the fire induced --

CHAI RVAN APOSTOLAKI' S:  Let ne under st and
this. It is a major issue because you have revi ewed
what they have done and you don't agree?

MR. SALTOCS: Well, we have not reviewed
West i nghouse' s response extensively yet. W are still
review ng those forns. But we had a request for
addi tional information on this issue when we received

their submttal to the PRA.
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So this is one of the major issues that
has to cone to a cl ose, because that inpacts success
criteria, and it can inpact the risk and inpact the
requirenments for the certificationrequirenments, I|ike
ri sk and | TAACS.

CHAI RVAN APOSTOLAKI'S: And what was the
i ssue?

MR SALTCS: | will tal k next about that.
Anot her issue is fire-induced spurious actuation of
ADS squib valves, and another issue is that the
identification of certificationrequirenents, such as
| TAACs and RTNSS, that result frommjor differences
and design di fferences with respect to AP-600, because
our list of AP-600 certification requirements that
forms the starting point.

However, sone certification requirenments
coul d change according to the resolution of sone of
t he out standi ng i ssues.

CHAl RVAN APOSTOLAKI S: | think this is
what M. Schul z just described to us, right?

MR. SALTCS: Yes, nore or |less, but there
m ght be sone additional clarificationfromour point
of viewif you are interested in hearing that. When
we start with this issue, we are tal ki ng about passive

systens that rely on small driving forces, such as
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gravity, to performprimary functions. Such driving
forces are small in conparison to those with punp
systens that we use in the care and operati on of power
pl ant s.

The uncertainty nowin the val ves of such
driving forces as conpared to a best esti nate conputer
code, thermal-hydraulic analysis, can be of a
conparable mgnitude to the predicted values
t hensel ves.

So when t he t hermal - hydraul i c
uncertainties are concerned, some success accident
sequences may actually not be a success and lead to
core damage. So it woul d be converted fromsuccess to
core damage.

CHAI RVAN APOSTOLAKI S: Could you be a
little nore specific? What kind of uncertainties?

MR, SALTOS: We are tal king about decayed
heat, for exanple. That has a nean aloe, and if the
decayed heat is higher than what is assuned in the
best estimate that coul d nake a big difference in the
t hermal hydraulic anal ysis results about reaching the
core uncovery and in terns of 2200 degrees.

CHAI RVAN APCSTCOLAKI S: And it is not
rel ated to what you say there, passive systens rely on

smal | driving forces?
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MR. SALTOS: Yes, they are tal ki ng about

all the thermal hydraulic paraneters inthe plant, and
paraneters that go into the thermal hydraulic
anal ysi s.

So for sonme accident sequences wth
frequency are high enough to i npact the results, but
which are not predicted by best estimate thernal
hydraul i c anal ysis code to result in failure, in core
damage, may actually lead to core damage where these
t hermal hydraulic uncertainties are considered.

MEMBER LEI TCH: Nichol as, presumably this
is an issue that has been raised in RAls and responded
to, and --

MR. SALTOS: This is a different issue.
| am going to have in ny next slide and say what
exactly it is.

MEMBER LEI TCH: The current status of
this, okay.

MR, SALTCS: Ckay. This issue was
addressed i n the AP-600 PRA by t he ri sk-based boundi ng
approach, which Westinghouse described al so, which
uses conservative assunptions for key thermm
hydraul i ¢ paranents.

It involves the identification of |ower

t hermal - hydraul i ¢ margins, risk significant accident
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scenari os. Wen we tal k about risk significant, we do
not nmean that they are ri sk dom nant or ri sk i nportant
neans.

We do not want themto cause core damage
because i f we (inaudible), then the results would be
i npacted, and therefore the inside woul d be i npact ed.
In that sense, we will call themrisk significant.

So this process i nvol ved t he
identification of |owthermal hydraulic margins risk
significant accident scenarios, and then the use of
desi gn basi s acci dent conputer codes |ike NOTRAM f or
small LOCAs, for exanple, to bound the thernal
hydraul i c uncertainty.

Such an approach rel ates to the i npact of
t he t hermal hydraulic uncertainties, tochangesinthe
success criteria. The success criteria becone or
demand nore equi pnent to be avail able, and therefore
the risk would al so change.

And when Westinghouse adnmitted the PRA,
they told us that no sequences beyond -- there were
not sequences beyond t hose that are defined in the AP-
600, are classified as low thermal hydraulic margin
ri sk significant on the grounds that the two designs
are simlar.

And the staff requested the use of a
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systemati c approach and/ or addi ti onal anal yses, as was
done for AP-600, to support this argument. And
Westi nghouse submtted this approach that was
present ed before about bl ow ng out the event trees,
and basically what they do is what we consider as
success sequences.

Every success sequence can be a success
havi ng one accunul ator, or two accumnul ators, or one
CMI, or two CMIs, or taking credit for a passive RHR
or not taking credit for a massive RHR based on the
best estimate of thermal hydraulic codes.

Now what they didis that | ooking at sone
m ni mum avail ability systemsequences. For exanpl e,
one accunul ator or no accunul ators, and that is one
key to success, and they do those calculations with
a nore conservative design basis accident analysis
code, and this bounds (inaudible) flow rates, and
(i naudi bl e) and other initial paraneters.

CHAI RVAN APOSTOLAKI S:  So when you say t he
staff requested the use of a systematic approach, is
that go beyond what was just presented to us, or is
that --

MR. SALTOS: Wth that system anal ysis.

CHAI RMVAN APOSTOLAKI S: So what you ar e not

asking for is additional analysis.
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MR. SALTOS: Well, no, we are asking for

t he systemati c approach, and we reviewthat, and if we
agree with that, we are not going to ask for anything
else. But we are still review ng that.

CHAI RVAN APOSTOLAKI S:  But when you say
additional, it is not additional to what was presented
to us.

MR. SALTOS: No. This RAI went to them
bef or e.

CHAI RVAN APOSTOLAKI'S: Wl |, that shoul d
be clarified. Ckay.

MR SALTOS: The staff believed at the
time that the difference in the thermal hydraulic
paraneters, et cetera, can affect plant response for
PRA scenarios involving nultiple failures, and
potential systeminteractions.

And i n addi tion, whenever the PRA changes
for exam ni ng event frequencies and success criteria
couldn't have changed the risk significance of the
sequence. It would have changed the frequency that
they calculated to determ ne if the sequence was ri sk
significant or not.

And Westinghouse submitted a systemc
approach that we requested and it is under staff

review. Another issue is that in the AP-600 PRA at-
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power fire CDF is the dom nant contributor to the at-
power fire CDF by fire-induced spurious actuation of
ADS expl osi ve val ves, which lead to a nmedi um LOCA.

And 85 percent of the CDF comes from
spurious actuation of ADS explosive valves. In AP-
600, the significant wuncertainty in hot short
probability was addressed by sensitivity studi es and
design certification requirenents.

And what the requirements are that are
shown below are use controller circuit requiring
mul tiple shorts of actuation; and routing ADS cabl es
inlowvoltage cabl e trays and usi ng redundant series
controllers located in separate cabinets.

And provisions for operator action to
renove power fromthe fire zone. This would have the
degree of probability of having multiple shorts and
t heref ore have spurious ADS squi b val ve actuation

VWhat was not consi dered then was that one
hot short may not always be independent events, and
t hat cabl e-to-cable interactions cannot be excl uded.
In the AP-600 certification, it was assuned that this
hot shorts intwo different cabl es wol d be i ndependent
and woul d not cause the other.

However, the staff since the AP-600

certification, have conducted studies in SAND A and
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EPRI, which indicate that spurious actuations from
cabl e-to-cabl e i nteractions, conductors fromseparate
cabl es could conme into close proximty to each ot her,
are credible and likely for sonme cable types.

So the NRC asked Westinghouse and is
wor ki ng with Westinghouse on that, to see if the ADS
cables are routed in the sane cable tray, or a conmon
encl osure, and anal yze the effect of cable-to-cable
i nteractions, and/or assess the need for additional
design features, beyond AP-600, to prevent fire-
i nduced detonation of explosive val ves.

And the staff is interacting wth
West i nghouse to resolve this is.

MEMBER ROSEN: Nowwhy if this is anissue
on AP-1000 is it not an issue on AP-6007?

MR SALTOS: Because at the time we did
not have those studies from SANDI A.

MEMBER ROSEN: | understand that, but --

MR SALTOS: Well, | think that is it.
More information since then.

MEMBER ROSEN: Wel |, nowthat you have t he
information isn't there some way to reflect it in AP-
600?

MR. SALTCS: If we find out that this is

i mportant, we shoul d.
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MEMBER ROSEN: Yes, it seens like. The

staff has to nmake sone sort of special findings, |
t hi nk.

MR. BURKHARDT: It potentially could be
any nunber of issues that could cause us to revisit
the design that is already certified, including the
AP-600. One of the things that | am sure that we
woul d do is assess the safety significance of that
issue, and the |likelihood of soneone actually
referencing a design.

| nean, the practicality, we have to dea
wi t h t he human resource i ssue about these eval uati ons,
and again consistent with this risk significance of
the i ssue, we woul d deal with that. Another way to do
that is just as you referred to.

MR. SALTOS: We mi ght have sone addi ti onal
requi rements about routing of cables, for exanple.,

MEMBER ROSEN: Wl |, since AP-600 and AP-
1000 are not plant sized and built, if it is a
backfit, it is a backfit of a design, and not of a
facility that is out there operating.

MEMBER LEI TCH: This fire induced
operation is assuned to occur on one ADS val ve?

MR. SALTOS: Well, if one ADS val ve opens,

you have a nedium LOCA. If nore than one, you have a
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large LOCA. But it is less |likely to happen in two
t han one. The concern is for one based on frequency.

MEMBER LEITCH: |Is there not a | ocation
such that a fire could cause all four val ves to open?

MR. SALTCS: For the AP-600, based on
(i naudi bl e) cable interaction, or in other words, one
short per cable causes a short in the next cable,
which would be a multiple hot short, and would
spuriously open the val ve.

MEMBER LEI TCH: But isn't there sone point
back in the circuit where there is a comon signal ?

MR. SALTOS: Well, that is why we have
these requirenments that | tal ked about here, that they
are trying to prevent that. |If the cables are routed
that way, and the plant is built according to these
requi renments, that would not be very likely.

CHAI RVAN APOSTOLAKI'S:  So you can't have
a hot short or a series of hot shorts that create a
| arge LOCA. 1|s that what you are saying, or are you
maki ng the condition being in a different phase?

MR SALTOS:  Yes.

CHAI RVAN APOSTOLAKI S: Yes what

MR. SALTCS: Well, interns of frequency,
it wll be much nore and you woul d have to have many

hot shorts.
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CHAI RVAN APOSTOLAKI'S:  Even if the cable

is on the sanme tray?

MR, SALTCS: Well --

CHAI RMAN APOSTOLAKI S: | nean, you just
menti oned common cause failure.

MR, SALTCS: At the time, we didn't
consider that if a (inaudible), and has another one
next to it, we would consider that the hot shorts in
those two cables would be dependent. So the
probability that one would fail, the probability of
the other failing, they don't have any common cause.

CHAl RVAN  APOSTOLAKI S: But now you
consi der that --

MR, SALTOS: It isnowtinmeto figure that
out .

CHAI RVAN APOSTOLAKI S:  And that can | ead
to the opening of one valve, and | think that is the
guestion from M. Leitch.

MR SALTOS:  Yes.

CHAI RVAN APOSTOLAKI S: And t he questioni s

MR. SALTOS: That you have nore than two
hot shorts.
CHAI RMAN APOSTOLAKI S: You have to have 3

or 472
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MR SALTOS.  Yes, 3 or 4.

CHAI RVAN APCSTCLAKI S: And you decl are
t hose as very unlikely?

MEMBER LEI TCH: | am not concerned about
multiple hot shorts. \Wat | am concerned about is
there a |l ocati on where one coul d postul ate a hot short
t hat woul d open all the valves?

CHAI RVAN APOSTOLAKI' S: Asingl e hot short?

MEMBER LEI TCH: A single hot short. | am
picturing that at sone point the circuit nust be
conmon to all four valves, and then you have got a
cabl e going out to each and every val ve, but at sone
point | would think that thereis a comonality there.
| s that not the case?

MR. CUW NS: Maybe | can hel p. The ADS
val ves, each are in tw pairs, and one pair that we
have four actuation divisions. So one pair is
actuated by both A and C actuation divisions; and the
ot her pair is actuated by B and both B and D actuati on
di vi si ons.

So the two valves are in one steam
gener at or conpartnent, and the other two valves are in
t he ot her steamgenerator conmpartment. | don't know
absol utely the answer to your question, but | would

believe that it m ght be possible to actuate two of
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them but it is not possible to actuate four of them

MEMBER LEI TCH: Ckay. Thank you.

MR. SALTOS: The ot her outstanding i ssue
is certification requirenents. As | said before, an
i mportant objective of the AP-1000 PRA review is to
use PRAresults andinsightstoidentify certification
requi renments.

And this is done by identifying inportant
safety insights, related to design features and
assunptions made in the PRA, and use such insights to
support certification requirenents, such as | TAAGCs,
TS, D-RAP, and CCOL action itens.

And to support the process used to
determ ne appropriate regulatory treatnent of non-
safety systens. The identification of certification
requirenents requires i ntegrated I nput from
uncertainty, inmportance, and sensitivity studies.

And based on that we, we performned
sensitivity studies to see howinportant is theissue,
and do an inportance analysis also to identify the
i mportance of the issues.

And based on all this integrated results
fromthis inportant sensitivity analysis, we decided
what ki nd of certification requirements are i nportant

that we will to at future plants that we will have to
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achi eve.

CHAI RVAN APOSTOLAKI S: Were you here this
nor ni ng when we di scussed t he PRA?

MR SALTCS: Partly.

CHAI RVAN APOSTOLAKI S: Wer e you here when
we di scussed the issue of common cause failures?

MR SALTOS: Yes, | was.

CHAl RVAN APOSTOLAKI S: So that coul d be
one of those?

MR. SALTOS: Yes. Yes. The commopn cause
failures, you cannot do a PRA basically if you do not
use common cause failures. You have to start with
sonme nunber.

CHAI RVAN APOSTOLAKI S:  The issue was can
you do a conmon cause failure analysis on a generic
basi s.

MR. SALTOS: W do a generic basis, yes.

CHAI RVAN APOSTOLAKI S:  And ar e you sayi ng
a requirenment is that when you do the plant specific
PRA to pay particular attention to it?

MR. SALTGCS: Yes, you have to have a
starting point. If they build the plant at the
begi nni ng, you have no information, plant specific
information, and the staff will start with this.

So the safety for the human reliability
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anal ysis that you tal ked about, we did sensitivity
anal ysis and taking actually all the -- assum ng t hat
the operator would not do anything, and the risk
increased, but it didn't increase that much |ike the
operator in the plants.

The ot her sensitivity anal ysis we di d was
t hat we increased the operator and error
probabilities, the human error probabilities, by a
certain factor, and we saw that it didn't make nuch
different; or if it did make any difference, that was
part of our integrated process of defining sites and
requi renents for the design, |ike training procedures
or whatever woul d be necessary.

Al t hough | don't think that for AP-600 and
also for AP-1000 that human errors are not as
i nportant as operating (inaudible).

MEMBER KRESS: As | recall, they assuned
that the operator wouldn't do any of its required
actions, CDF increased by a factor of 60.

MR, SALTCS: Sonething |ike that.

MEMBER KRESS: How do you deci de whet her
that is okay, or that is --

MR, SALTOS: Well, it is not okay. It is
aninsight, andit tells you that this design does not

rely on operator accidents as nmuch as operating
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acci dents.

CHAI RVAN APOSTOLAKI'S:  But this is based
on the operator actions that have already been
identifi ed.

MR SALTOS:  Yes.

CHAI RMVAN APOSTOLAKI S: Have you | ooked f or
possibilities of errors of conm ssion?

MR, SALTOS: Well, | guess that was a | ong
ti me ago, and we based this review on AP-600, and we
didn't | ook for additional, unless it was due to sone
di fferences in the design.

CHAl RVAN APOSTOLAKI S: But now we cone
back to your earlier point that now we may have new
i nf ormati on.

MR. SALTCS: Well, | don't think we have
any new i nformation that would change the results.

CHAI RVAN APOSTOLAKI S:  There are NEUREGs
wher e your col | eagues on the staff conpiled errors of
comm ssion in operating reactors. Wuldn't it be
worthwhile to | ook at some of those and | ook at the
general concl usions that your col |l eagues reached and
see whether any of that would be applicable here?

Because, you know, | understand and
appreciate raising the probabilities to one of

identified hunman errors, but that would al so be an
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addi tional investigation that would give us this warm
feeling that these are better nachines.

| nean, the NEUREGs exi st and they have
executive sunmaries, too, if you don't want to read
the whole thing, and they say this is what has
happened the | ast 15 years for such and such a reason.

And with a focus being on the NRC
Conmi ssion, and that is part of the ATHENA effort, and
the O fice of Research

MR. SALTOS: We considered sonme errors of
conm ssion at the tine, but --

CHAI RVAN APOSTOLAKI'S:  On the AP-6007?

MR. SALTOS: Yes, | amtal king about the
AP-600. But that involves the way of going agai nst
t he procedures, and doi ng sonething that you are not
supposed to do. It is not very easy to quantify
probability anyway.

CHAI RVAN APOSTOLAKI S: And the rest of it
is? Come on. You are tal king about passive systens,
and you are tal king about all sorts of things here.
And you can do a qualitative analysis.

MR SALTOS:  Yes.

CHAI RVAN APOSTOLAKI S: Li ke over there, |
think one of the errors is throttling the high

pressure injection system and here can that happen?
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Coul d they be asked to intervene and do that? | think
that this kind of qualitative analysis would be
useful .

MR. SALTCS: | think we did some of that
for --

CHAI RVAN APOSTOLAKI' S:  You don't have to
tell me that you have done it. Do you agree to do it?

MR. SALTOS: W asked for that, and we did
not -- we don't find any mechani smthat the operators
woul d so sonmething, and it was very likely to do
somet hi ng that woul d pose --

CHAI RVAN APOSTOLAKI' S: But peopl e are very
creative and that is what | amsaying. |f you go back
to the actual experience, you mght see sonething
where you say, gee, | didn't think of that, but it
can't happen here because.

MEMBER KRESS: |Is it the fact that they
are only consi dering one operator in the control room
change your perception of what the human error
probability m ght be, rather than having a teamof 2
or 3 operators? |Is one person nore likely to have a
human error than if you have a team | ooking at the
t hi ng?

MR, SALTCS: Sure. Absolutely. It could

make some change, of course, but | think that was
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i ncl uded i n the nmet hodol ogi es t hat were used t o assess
t he human error probabilities.

MEMBER SI EBER:  When we say one oper at or,
that sort of msleading. There is an operator, but
there is also a licensed supervisor.

MR SALTOS:  Yes.

MEMBER S| EBER: And the licensed
supervisor is telling the operator what to do, and so
the interchange between the two has a tendency to
reduce the human error

MEMBER KRESS: O increaseit. | nean, |
amgoi ng to do what ny supervisor tells ne, whether |
think it is right or not.

MEMBER ROSEN:  No, | don't think so.

MEMBER SI EBER: Wl |, you are a different
guy than ne.

MR. SALTOS: But the inmportant thing that
we found --

MR. CORLETTI: Nick, excuse me, this is
M ke Corletti fromWestinghouse. On this subject of
human errors of conmm ssion, for AP-600, one of the
i ssues that was raised by the ACRS was to address
i ssues of adverse systeminteractions, and we prepar ed
a topical report on that, where we did the systematic

approach of system interactions. | ncl uded in that
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eval uation was a qualitati ve assessnment of the effects
of human errors of comm ssion, and as part of one of
the RAIs that we received for AP-1000 was to repeat
t hat systematic assessnent, which we have incl uded,
and we just submitted quite a bit of information, and
it probably has not been | ooked at yet.

But we have gone through that same -- it
is a qualitative assessnment of human errors of
conmi ssion for AP-1000.

CHAI RVAN APOSTOLAKI'S:  Well, that is all
that | am asking for.

MR, SALTCS: That is part of the PRA
t hough.

MR. CORLETTI: It is no part of the PRA.
It is part of the adverse systens interaction and
evaluation. It is part of what we subnitted.

CHAI RMVAN APOSTOLAKI S:  Yes, but you can go
to the PRA and if you judge that sone of them are
credible, look at the LOCAs and ask yourself what
happened.

MR, CORLETTI: It was witten by Selim
and so it is part of our PRA but it is not an
official part of the PRA as far as it was not
submtted with the PRA

CHAI RMAN APOSTOLAKI S: Well, the staff
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coul d do that.

MR, SALTCS: Well, yes, we concentrated
our review to the differences, and this was not a
di fference between the AP-600 and the AP-1000. W
have done sone for AP-600, and that was seven years
ago. | don't renmenber the details.

But | don't renmenber comi ng up with sone
scenario that would be very likely.

CHAl RVAN APOSTOLAKI S:  And | agree. Al
| amsaying is that just inthe fire case, you argued
that there is this additional information now that
came from EPRI and nmaybe there exists additional
informati on fromthe ATHENA proj ect.

Al'l you have to do is pick up the phone
and ask for the report, and | ook at them and eval uate
it.

MR. SALTOS: The only difference is that
the spurious situation was a big issue for AP-600.
The human error probabilities and human error anal ysi s
was not that inportant.

CHAl RMAN  APOSTOLAKI S: And you nmay
concl ude again that --

MR. SALTOS: W changed the hunman error
probability by a factor of 10, and it would nmake a

difference in the CDF by 11 to 50 (sic) percent or
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sonet hi ng

CHAl RVAN APOSTOLAKIS:  Again, it is the
errors that they have already identified and what | am
tal ki ng about is new errors.

MR SALTCS: Okay. Yes.

CHAlI RVAN APOSTOLAKI S: Are you sayi ng t hat
you don't want to do it?

MR. SALTOS: No, no. We will | ook at that
in the future.

CHAI RVAN APOSTOLAKI S: Very good. That is

all that I amasking. Wy are we arguing here, just

because of the national origin? Thank you, Bill. You
pay attention, | see.

MEMBER SIEBER: | sure would like to go
back to the question of the ADS, because | don't

understand it.

CHAI RMAN APOSTOLAKI S: O course.

MEMBER SI EBER: | f | | ook at Westinghouse
slide 16, that is a schematic of sorts, and t hey chose
the ADS, and it seens to ne that there is two val ves
on each train, and two trains on each route; is that
correct?

MR SALTOS:  Yes.

MEMBER SI EBER:  And t hen sonepl ace el se |

heard that it is a DC systemthat is ungrounded. So
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if you have a significant
hot short, withtwo valvesin aserieswithdifferent
control systenms and an ungrounded DC system | don't
know how you can get a single hot short and nake t hat
train operate. Maybe sonmebody can explain that.

MR. CUMM NS: It is not related to the
ungrounded DC system The valves are actuated with

the PM5, which is an AC system which cane from DC

power .
MEMBER SI EBER: Yes, but this is way back,
t he PMS>
MR CUMWM NS: The PMS does the armng.
MEMBER SI EBER:  That is the | ogic end of
it, right?

MR CUMWMNS: Right.

MEMBER SIEBER:  And that is still DC and
t he output of the PMs.

MR CUMNS: There is no DC. The PMS
runs on AC.

MEMBER SI EBER:  Yes, the input.

MR CUMMNS: The power to actuate the
squi b val ves conmes fromthe AC power of PM5. In sone
ki nd of charge capacitor comes conceptual ly way, and
t hen al so cl oses a switch conceptual ly way, both with

AC power .
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MEMBER S| EBER:  But these are all signal

strength, as opposed to tower strength?

MR CUMWM NS: Right.

MEMBER SI EBER: | mean, they are high on
(i naudi bl €) and gl obal recert.

MR CUMWMNS: Right.

MEMBER SI EBER: And they are physically
separated, right?

MR. CUM NS: | believethat we agree with
elements of that, and | think we are still under
di scussions with the staff as far as what are design
really is, and whether this is an issue. | think the
i ssues that have been raised in the industry reports
arerelated to these hot shorts to ground, which don't
really apply to this application.

MEMBER S| EBER:  Well, naybe as a way to
hel p me out, we are going to tal k about this stuff at
anot her neeting sonmetime, and naybe sonmebody can cone
back after they have | ooked at the wiring, and | ook at
t he physical |ocations, and explain to me how many
shorts you actual ly have t o have t o nake t hese syst ens
operate. More than one.

MR CUW NS: That is what we would |ike
to do. We have experts inthis and | think we believe

actually that it is essentially inpossible to -- we
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are way | ower in probabilitiestodothis, but |et the
expert explain it to you, and not ne.

VEMBER S| EBER: And | would like to
bel i eve whatever the truthis, and | think you have to
| ook at the circuits and the spacial rel ationships.

MR CUM NS: Yes.

MEMBER SI EBER: Ckay. You have answered
my questi on.

MR SALTOS: There are several outstanding
i ssues that have the potential to either individually
or collectively to affect PRA results, and change
certification requirements. with respect to AP-600,
such as witten requirenents, for exanple. Exanples
of suchissues areinitiatingevent frequency changes.

For exanple, for large LOCAs, we talked
about this this norning. The initiating event
frequency changed by a factor of 50 or so. Maybe it
is based on the NRC s contractor report, but | don't
think that it is the NRC s position.

And additionally it i ncludes nore
uncertainty, and uncertainty al so has t o be consi der ed
in the decision making process. And the sane thing
for the steamgenerator and tube router, and t he PRHR-
TR, and whil e t he tubes and t he nunber of hi dden areas

i ncreased, the frequency decreased.

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

266

Another issue is the late containnent
failure nodeling issue, which has to do with the
passi ve cont ai nnent cooling, and if there is no water
cooling avail able, the success criteria for just air
cooling are not -- we are not sure that the
contai nnent would survive and it is possible that
contai nnment failure would occur, and how that woul d
i npact core danage in the long term

Westinghouse agrees with us wth
uncertainty as a sensitivity standard, and that the
core damage frequency woul d decrease by 29 percent.
Therefore, it is not big.

But on t he ot her hand, for the (inaudible)
of non-safety system failure persists when we don't
credit the non-safety systens, this mght be nuch
| arger than 29 percent.

And another issue that we have been
di scussing about is the comopn cause failure
probability of expl osive squib val ves, which | rel ated
to safety injection|ine breaks, when one lineis gone
and you have just one |ine.

The conmon cause failure probability was
calcul ated as 2 of 4 valves that are in the |line that
i s not avail abl e anynore, instead of 2 of 2. And this

makes quite a bit of difference in the results.
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And what | amsaying here is that if you
conbi ne the i npact of all of this outstanding issues,
some results m ght change and sone of the concl usi ons
coul d change regarding the certificationrequirenents
with respect to AP-600, of course, and al so of course
RTNSS.

CHAI RVAN APCSTOLAKI S: AP- 1000.

MR. SALTOS: Well, we started with AP-600
and basically unless there is sone difference because
of the design difference, and they inpact the PRA
nore, or the same, and we start with a list of
certification requirements that we have for AP-600,
and update that to refl ect the changes, and t he i npact
on the PRA

CHAI RMAN  APCSTOLAKI S: Is it a true
perception of mne that you really are not dealing
wi th any show stoppers? You are dealing with it down
tothe detail |evel, inposing additional requirenents,
and this and that, but you don't have an issue that
m ght say, no, this is unacceptable, and you guys go
back to the design boards?

MR, SALTCS: Well, yes, that isny feeling
on this. Yes, | don't feel we have any, but we have
to do this to make sure that we mnight help sone

i mportant issue.
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CHAI RVAN APOSTOLAKI S:  Absol utely. You

are doing your job, yes. Is that it?

MR SALTOS: Yes, and we received a
response from Westinghouse on this issue and it is
under review, and we are working on this. Thi s
concl udes ny presentation. Any other questions to nme?

CHAI RMAN APOSTCOLAKI S: Thank you very
much.

MR BURKHARDT: This is Larry Burkhardt
again, and the next staff reviewer or presenter wll
be Walt Jensen, discussing PRA success criteria.

CHAI RVAN APOSTOLAKIS:  Who is Ms. Marie
Pohi da?

MR. BURKHARDT: She is to my left. She
wi Il be discussing shutdown PRA after Valt.

MR. JENSEN:. | amWlt Jensen, and | work
in the Reactor Systenms Branch of the NRR, and | have
been | ooking at the thermal hydraulic basis for the
PRA to see if things are to be a success.

CHAl RVAN  APOSTOLAKI S: Let nme say
somet hi ng here.

MR JENSEN. Sure.

CHAI RVAN APOSTOLAKI S: Wer e you here when
t hey made t he presentati on on the thermal hydraulic --

MR JENSEN: Yes, | was here.
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CHAI RVAN APOSTOLAKIS: W are trying to

save sone ti ne because we have an extra thing that we
have to take are of as a suppl enent. Wul d you pl ease
not repeat things that we have had already and go
directly to what you feel are your inportant points.

You don't have to tell us again how they
didit,and so --

MR. JENSEN: No, | will not go into that.
| amgoing to go very fast if you don't m nd.

CHAl RVAN APOCSTOLAKI S: Yes.

MR. JENSEN. | wi Il nove right al ong, and
as you said, we have had a | ot of discussions about
t he MAAP code, and we haven't -- we viewed the MAAP
code, but it has been accepted as a tool to use as a
scopi ng anal ysi s.

Westi nghouse benchmarked MAAP agai nst
their licensing codes for AP-600, and the results were
about the same, but there were sone differences inthe
defined structure of the sequence and the timng of
when t he systens actuate. But the overall concl usions
wer e about the sane.

W requested justificationthat the AP-600
benchmark using MAAP are valid for AP-1000, and
Westi nghouse promised to provide that to us. The

m ni mum success paths, and these are the | ow margin
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sense of equi prment that Terry tal ked about, and a | ot
of these were identified using MAAP and we t hi nk that
they should be benchmarked against the Iicensing
codes.

We asked for a sensitivity study for AP-
600, and Westinghouse instead chose to use the
boundi ng approach, and t hey used t he sane approach for
AP- 1000.

MEMBER KRESS: Wy di d t hey use MAAP? \\as
it because it runs so much faster than these |icensing
codes that they can run a lot nore data and | ess
failure?

MR. JENSEN: Yes, sir, | thinkit runs in
just a few m nutes, where | know it takes RELAP, and
we have to run that all night to get the same
sequence. So you are going to run 500 sequences and
you woul d never get through using RELAP.

And we feel that all the limting success
paths that it would identify with MAAPS, and it woul d
be verifiedwi th the licensing code. Wstinghouse, of
course, feels that the ones that are of very lowri sk
are inportant for the PRA and don't need to be
(inaudible) with the licensing codes, and we are
reviewing the risk of the low margin. And we agree

wi th Westinghouse that they are indeed of |ow risk.
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CHAI RVAN APCSTOLAKI'S: It is interesting

that you do this for the thermal hydraulic analysis,
but not for other elenents of the PRA

VMR, JENSEN: | can only speak for the
thermal hydraulics. | really don't know what is done
in the rest of the PRAs.

CHAI RVAN APOSTOLAKI S: It is a | oaded and
unfair question and you handled it very well. You
say we have revi ewed MAAP4, but they are doing it, and
M. Saltos just told us that we are using the PRA
insight, and so is all of this allowed because PRAs
are not formally required by the regul ati ons?

MR BURKHARDT: It is formally required.

MR, JENSEN: Vell, we have done sone
review and it has been benchmarked against the
I i censi ng codes, and we have a pretty good feel about
it. But we just would like to see the end states to
be verified by the licensing code.

CHAl RVAN APOSTOLAKI S: But there is a
slight conflict though, because the |licensing codes
are currently conservative, and the PRAI s supposed to
be at |east, right?

MR. SALTOS: This is Nick Saltos. Let ne
see if | can answer that. Because of this (inaudible)

and t he magni t ude of the uncertainti es, not addressing
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and havi ng the conservative success rate criteriais
t he equi val ent of having sonme addtional failures in
the PRA that would increase the CDF

CHAI RMAN APOSTOLAKI' S: You ar e doi ng fi ne,
you know.

MR. SALTOS: Because sone of themwoul d be
much nore significant in other areas, and the success
criteria in the PRA are a very inportant part of the
PRA, and if the success criteria is best estimate,
t hen basically you don't have a good PRA.

CHAI RVAN APOSTOLAKI S:  But on the other
hand, here is this agency spending a fewm |l lions of
dol I ars devel opi ng the ATHENA net hodol ogy for human
error anal ysis, and t hey have convi nced this conmittee
that there is such a thing as an error forcing
context, and that it could be very i nportant. And how
we are about to certify a design, and we don't even
mention it that there is such a thing as an error
forcing context.

And | don't know. Are there any error
forcing contexts here? Was the NRC wasting its tine
and noney when it was sponsoring that major project
for years? | don't know. | nmean, we seemto live in
paral | el universes. | amnot conpl ai ni ng, even t hough

it sounds like I am conpl ai ni ng.
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But | think this commttee at sone point
-- | am planting a seed now, M. Jensen. Thi s
conmttee at sonme point has to face that problem
nmean, the O fice of Research is not a separate pipe
there that is enpowered to add to the others, and the
real work doesn't require what they are doing.

| mean, for years nowwe have been hearing
about the error forcing context and | am perpl exed.
Do we have any error forcing context here? | never
even heard the word. So let's go on

MR. JENSEN: Well, perhaps we are hearing
a conservative PRA because of the boundi ng approach
t hat Westi nghouse has taken.

MEMBER SHACK: Let ne just say the |arge
break LOCAis treated by a best estimte code, right?
And the smal| break LOCAs are treated by an Appendi x
K type code; is that correct?

MR JENSEN: That's true. WCOBRA- TRAC f or

MEMBER SHACK: And you woul d i ncl ude your
uncertainties in your analysis reports?

MR, CORLETTI: Right.

MR JENSEN: Okay. The purpose of this
slide is to say we have benchmarked sone of the

NOTRUMP  PRA cal cul ati ons, and PRA  boundi ng
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calculations with RELAP, and these had numerous
failures and which resulted in sone (inaudible) inthe
second case, and for a fairly extended time, but
Westi nghouse checked or cal cul ated t he peak cl addi ng
t emper at ure of around 1500 degrees, and we cal cul at ed
| ess.

But to me this shows t he robustness of the
pl ant design for small break LOCAs, and that all these
failures can occur and still (inaudible).

And this is just a sanple of a conparison between
RELAP and NOTRUMP.

Well, it is amazing, the same results.
This is just inpressive, but the passive systens are
operating on about the sanme sequence, and the
controller is decreasing the pressure. So this is
very gratifying.

We di d one conpari son with MAAP, which is
not such a limting scenario, and it only fails one
accunul ator, and one of the four ADF4s, and it does
consune contai nment isolation failure, which it just
i nposes the atnospheric pressure on the steamw thin
the reactor and so the ADF4 is effective inrelieving
the steamfromthe reactor system

Now, we don't get such a good conparison

with MAAP, and the MAAP calculation is a |ot higher
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than RELAP, wuntil all of a sudden ADS4 cones on
sonewhat earlier than RELAP, and the pressure just
goes dropping like a stone as you see.

Agai n, ADS-4 actuates earlier than MAAP,
and a lot nore fl owof course puts the pressure higher
when ADF-4 does actuate. And the break flowis about
the sane idea, but in MAAP undergoes sudden changes
bet ween high and | ow, which | believe is sinplifying
assunptions used in the code that switch the quality
from a two-phased mxture to a separated flow, and
that does it very abruptly in there.

So basically the conclusions from the
staff audit cal cul ati ons are NOTRUWP and RELAP, you
get about the sane answer, and t hey show predicted for
one case, and both codes predicted brief periods of
core uncovery, which were within acceptable limts.

MEMBER KRESS: So you are sayi ng then that
RELAP results are in your m nd a good representation
of the codes that they are going to use, so that your
compari son of RELAP and MAAP gi ves you sone i ndi cati on
what they m ght get when they do their conparison?

MR, JENSEN:. | think so and when they
conmpare MAAP to NOTRUWP, they are going to get about
the sanme results that | get with RELAP, because RELAP

and NOTRUW seemto be getting equivalent results.
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MR JENSEN: And then we have reviews

still going on, and we have unresolved issues.
West i nghouse clains afailure w th one of the ADS4, and
t hey can wi t hstand contai nnment isol ation failure, and
still cool the core and | ong ti ne cooling, and we have
asked for that to be verified.

This is one of the scenarios though, and
that i believe Westinghouse says is very lowrisk and
theriskis solowthat it is inconsequential. So we
are working with that.

We are | ooking at the scenario where the
18 inch vent line opened in the containnent, and the
containnent is not isolated and a LOCA occurs, is
there still enough water <contained wthin the
contai nment building to keep the core cool, and
West i nghouse anal yzed that with MAAP.

Again, we would like that to be verified
with one of the Iicensing codes, |ike WEOTHI C, and we
ar e wonder i ng about naybe sone entrai nnment m ght occur
froma larger break and it mght get carried out of
t he open vent, and they are going to respond to that.

MEMBER KRESS: Where is the vent? Is it
physically i n contai nnent, or are you j ust postul ating
any kind of event?

MR JENSEN: | don't know. | don't know
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whet her Westi nghouse postul ated that.

MEMBER S| EBER: Usually you can't get
entrai nnent unless you are pretty close to where the
surface is.

MR. CUM NS: That is howwe are going to
answer the question. It is assumed to be an HVAC
vent, the | argest existing design penetration on the
cont ai nnent .

MEMBER KRESS: ADS-4 di scharges a sonic
vel ocity choke flow, and how does the containnent
pressure influence this, in ternms of whether it is
i sol ated or not?

MR. JENSEN. Well, at first there would be
choke flow, but then | ater the fl ow woul d becone non-
choked.

MEMBER KRESS: But that woul d be way out
at the end of the thing wouldn't it?

MR. JENSEN: It is ny understandi ng that
t he reason --

MR. CORLETTI: 1t becomes unchoked bel ow
a hundred psi as far as the reactor cool ant system
pressure.

MEMBER KRESS: Well, that sequence is
over.

MR. CORLETTI: For |arge breaks, during
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the PCT for a large break, | think you are right, the
pressure is higher. For the key area that we were
t hi nki ng of, which was for small break, was at the
time of IRWST injection, and it isn't choked at that
poi nt .

MR, CORLETTI: | don't think it takes very
| ong for pressure to get bel ow a hundred psi once we
go to stage 4 ADS.

MEMBER KRESS: Yes, it conmes out of there
pretty fast.

MR. JENSEN. Then Westinghouse has used
the AP-600 analysis to justify some of the success
pat hs, and we have asked that these be verified to be
appl i cabl e t o AP-1000 and t hey are goi ng to provi de us
w th that.

And then | ast of all, we are reviewi ng t he
risk significance of the unbounded cases and the
expandi ng event trees to see if we agree with the
risk, and if it is success to have these low risk
pat hs to be unbounded by analysis with the |icensing
codes. And that concludes ny presentation

CHAI RVAN APOSTOLAKI S: Good j ob.

MEMBER KRESS: Looking at the ADS4
results, conmpared to RELAP for a couple of these

cases, it looks like in ny mind that the MAAP 4 is
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conservati ve fromthe standpoi nt of whet her or not the
core gets uncovered, conpared to RELAP, and woul d t hat
be your assessnent?

MR JENSEN: | don't know. Both of these

MEMBER KRESS: The pressure stays up
hi gher, for exanple, in this.

MR. JENSEN: The pressure was higher

MEMBER KRESS: And to nme that neans that
you are getting |l ess injection com ng in and probably
| ess going out the relief valves. | don't know if
that means nore com ng out of the relief valves and
| ess injection comngin. That is what | woul d assune
t hat hi gher pressure does to you, whi ch nmeans that the
core i s uncovering nore.

But an auxiliary question to that is have
you | ooked at MAAP to see why it has this difference?

MR. JENSEN: No, sir, we have not revi ewed
MAAP in detail. W haven't been funded to do the
revi ew

MEMBER KRESS: It would take a pretty big
effort wouldn't it?

MR. JENSEN: And | know that there are
sone user functions in map that the user can tune the

results to get the appropriate answer, and | would
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suspect that Westinghouse i s keying the MAAP i nput to
pretty rmuch foll ow NOTRUW as cl ose as they can. So
this is why we sort of get the sane answer wi th RELAP.

But there was no core uncovery in either
MAAP or RELAP, and so | can't really say which is the
nore conservative, but as you say the pressure is
hi gher, but perhaps if there were nore | eak fl ow, and
| guess they did get about the sane leak flow. It
| ooks |i ke suddenly that nmaybe the quality sw tches,
and the voids are coll apsed, and the liquidis com ng
out of the break. | amnot sure what it is doing.

VEMBER KRESS: Yes, | don't know what
causes those things. Does MAAP use the sane critical
fl ow nodel that RELAP does?

MR. JENSEN: | don't know. Westinghouse
can pitch in.

MR, SCOBEL: This is Jim Scobel from
West i nghouse. MAAP uses Henry Fal sky for critical
flow | don't know what RELAP uses.

MR. JENSEN. Thank you, Jim All right.
Well, if there are no nore questions, then Mria
Pohida will tal k about --

MEMBER RANSOM M. Chairman, | don't have
a question, but I do have a comment.

CHAI RVAN APOSTOLAKI S:  Sure.
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VMEMBER RANSOM |t seens to ne that there

is an awful |ot of subjectivity in the selection of
cases that are used for bounding or checking for
whet her or not damage would be expected in these
cal cul ati ons between t he, say, sinplified nethods and
the nore detail ed nmethods.

And there are enough cases and history
wher e subj ectivity engi neeri ng j udgnent has been wr ong
to make ne at least a little bit nervous about that.
And | don't see why you wouldn't apply a statistica
approach to sonmething like this in a sanpling, and
there are very good nethods for telling you how many
cases you actually have to check in order to achieve
a given confidence level in the result.

And that would it would seemto nme to
provide alot nore tighter justification for whatever
reliability you want to place on such cal cul ati ons.
Wher eas, sinply choosing a few and sanpling may give
you a warm feeling, but it doesn't really to ne at
| east tell me where | amat interns of reliability of

those results.

MR, SCHULZ: This is Terry Schulz,
West i nghouse. | don't think I understand what you
mean by subjectivity in choosing cases. | think that

| or at least | tried to show you a very systematic
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way that we selected the low margin risk inportant
cases, and that was not subject to engineering
judgment or sanpli ng.

MEMBER RANSOM | think a better way woul d
be to statically choose these cases, which gives you
a method then for providing a convincing argunment on
what degree of reliability or confidence |l evel you can
pl ace on those.

MR, SCHULZ: W may be able to do that.

MEMBER RANSOM  To give you an exanpl e.
For exanpl e, when NASA fires a rocket, they will fire
it afewtinmes and then nmeasure the specific inpul se
that they obtain, and fromjust a fewsanpl es, you can
actually get a randomy chosen -- this would be with
a solid (inaudible), and then with a high degree of
probability predi ct what t he expect ed performance from
t hose addi ti onal ones would be. And they do use t hose
such appr oaches.

And | would think that you could do the
sanme thing here, unl ess you can by sone ot her course,
if you never depressurize the system and you woul d
never expect any 2-phased uncovery of the reactor
vessel, and you could rule out cases |like that
presumabl y.

But if there are cases where you m ght
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suspect that there coul d be core uncovery, and yet you
want to use the sinplified nmethods to explore a |l arge
nunber of cases, then you should be able to
statistically sanple that |arge nunber and benchmark
t heml guess agai nst your nore detail ed code, and t hen
tell a person to what degree of reliability you can
rule out a possibility of core damage as a result
(i naudi bl e) --

MR CUMNS: Can | just clarify how we
sel ected? W selected as | ow margin every case where
MAAP predicted core uncovery. W didn't sanple.

Every case where MAAP predicted core
uncovery, we put it inthe lowmargin bin, and then we
triedto dispositionthat and either as significant to
the PRA or not significant tothe PRA. And if it was
significant to the PRA, we used our DCD analysis
codes.

M5. PCOHI DA: Okay. As | was introduced
earlier, | amMarie Phida of the PRA group at NRR, and
| amthe current reviewer of the AP-1000 shut down PRA.
My review of the AP-1000 shutdown PRA i s based on ny
review of the AP-600 shutdown PRA

| issued several RAIs and many of them
focused on changes fromthe AP-600 PRA to t he AP-1000

PRA, and that includes commpn cause failure. the
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probabilities and the grouping of the high pressure
gravity injection squib valves, and t he hi gh pressure
recircul ation squi b val ves.

They were put together as a single comon
cause failure group. This failure is risk
significant, and appears in many of the dom nant
sequences of the shutdown PRA.

Shut down risks for the AP-1000 design as
you probably heard this norning is dom nated by
failures of the normal R&S systemor the failure of
t he support systens during drain nmai nt enance out ages.

MEMBER KRESS: What CDF do you get from

shut down?

M5. POHIDA: It was 1,23, 10 to the m nus
7.

CHAI RVAN APOSTCOLAKI S: About 30 percent
t hen.

M5. POHI DA: And with the bul k of that, 60
percent of that, occurring during drain maintenance
operations. So because the path charged systemis not
avail able, the first three stages of the ADS val ves
are open, and what you have is if you were to have a
loss or interruption of the residual heat renova
system or the R&S system what you have left is

gravity injection.
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If it fails to go automatically, then the
operator can try to initiate injection manually
through the IRWST injection lines, or initiate
injection through the R&S suction valves, the R&S
lines.

Al so, the RAI al so focused on comopn cause
failure of the low pressure recirculation squib
val ves, and once again since recirculation is
required, following a loss of the operating train of
(inaudible) during md-loop operation, you need
successful gravity injection and recircul ation.

My revi ewal so focused on shorter response
ti mes for operator recovery actions, and these i ncl ude
contai nment closure, and containnent closure is
required to maintain long term cooling water
i nventory.

And specifically we have reduced tinmes to
boiling and it is now 17 mnutes, and it was 17
m nutes inthe AP-600 design, and it is now 10 m nutes
for AP-1000 design. The containment closure
capability is covered by the AP-1000 tech specs,
shut down tech specs.

VMEMBER ROSEN: How do they have a
cont ai nment open? Do they have the equi pment hatch

open during md-|loop operations? What are you
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assum ng?

MS. POHI DA: | can't renmenber if | assumed
that analysis, but that is also part of ny RAls, is
basically how did you arrive at your containnment
failure closure probabilities, okay? Sothat is still
part of ny review

MR CORLETTI: If I could, | could address
it. Qur tech specs are to the opening of the
equi pnent hatch to a tinme to boiling based on the
anmount of decayed heat that would be in the core.

So that for periods of time where the tine
for boiling would be rather short, the containnment
equi pnent hatch woul d have to be in place and would
not be allowed to be open.

And that takes into account the decayed
heat | evel and the inventory, and the water if it is
a md-| oop operation.

MEMBER ROSEN: But operating practices say
that you don't open the contai nnent hatch while you
are at reduced inventory.

MR. CORLETTI: That's right, and if you
apply that criteria that would be the outcome for AP-
1000. But it is based on a criteria with low -- say
after a long refueling, and you were com ng back up,

and you wanted to go to bin | oop, and you didn't have
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alot of stored energy, it would take a long tine for
boi I i ng.

And t he equi prment hatch woul d be al | owed
to be opened.

MEMBER ROSEN:. Back-end m d-1 oops.

MR, CORLETTI: Yes.

MEMBER ROSEN: But these days back-end
m d-1 oops occur -- the average durations are getting
so short, and | don't want to go to AP-1000, but on
current plants, the difference between back-end and
front-end is 20 days.

MR. CORLETTI: Andreallythe way that the
tech spec is set up is that you have to ensure that
you woul d have adequate tine to close containnent
bef ore you woul d have steaming. So if the timng is
such t hat you cannot show adequate ti ne, you woul d not
be able to have the equi pnment hatch open

V5.  PCH DA: Ckay. Vell, this whole
contai nnent cl osureissuestill is under reviewthere
because it al so i npacts -- what about rel ease, and in
the event of a severe accident at shutdown, and you
wer e for sone reason unabl e to cl ose your cont ai nnent,
what is your source term and what is your release
frequency if you will.

So that is still under review, that whol e
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area, okay? The shorter response tinmes al so inpact
gravity injection, manual gravity injection. To ne
this issueis secondary tothe primary i ssue, whichis
contai nnent closure, because the |ow shutdown risk
estimates that are reported in the AP-1000 PRA stem
fromthe fact that you have automatic i njection, which
is much different that we currently have at operating
pl ant s.

Once you have low level in the hot Ieg,
your ADS4 valves open up, and you have automatic
injection from the |RWST. W also asked sone
addi ti onal questions and one was trash control during
shutdown, and once again recirculation required to
maintain a long termcooling water inventory, and we
want ed to make sure that trash was controlled so that
the common cause failure estimates for the sunp
strai ners pluggi ng up nade sense.

There wasn't a shutdown fire or flood ri sk
assessnment that was provided to the staff and once
agai n our concern is that during shutdown you have a
| ot of people noving around the plant, and you may
have fire barriers that are breached or open while
peopl e are perform ng naintenance or testing.

So that is another area of our focus, and

what | would |i ke to say is that we have not seen any
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show stoppers as of yet, but we are still have not
conpl eted our review and that ends mny discussion.

CHAI RVAN APOSTOLAKI'S: Did you al so rai se
all the human error probabilities to one to see what
happens to the core danage frequency?

M5. POHI DA: Ckay. | amtrying to think.
Wth the AP-1000 design, Westinghouse didn't report
any i mportance anal yses. Now, based on the results of
the AP-600 inportance analyses, there was not a
t remendous change i n CDF.

There was not a lot of liability
associated with the automatic gravity injection.

CHAI RVAN APOSTOLAKI S: How about a | ar ger
rel ease frequency? The containnent closure issue.

M5.  POHI DA: The contai nment closure
i ssue?

CHAI RVAN APOSTOLAKI S:  They never cl ose
it. What happens? | wonder whether the sane
sensitivity anal ysi s that was done for | evel one power
woul d show that even if all the humans make m st akes
all the time, still the core damage frequency is | ow
and the LERF is slow, and that applies to | ow power
and shut down operations.

Maybe you want to think about it. You

don't have to answer now, but that is certainly
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sonething that | would be interested in know ng.

M5.  PCHI DA: Wll, that's why | am
bringing it up on the slide, because of that tech
spec, which i s supposed to say that you are not going
to open anything up unless you can get it closed
bef ore the RCF begins to boil, no rel ease frequencies
for shutdown were reported.

And | agree with you that during ny review
that | need to nake sure that that still nakes sense,
inlight of that nowthe boiling takes 10 m nutes. It
is alnpst half of what it was in the AP-600 design.

CHAI RVAN APOSTOLAKI S Ckay.

M5. POHIDA: And that's it.

CHAI RVAN APOSTOLAKI S: Any ot her comment s
to Marie?

MR. CUWM NS: | am not sure we quite
understand the containnent closure. If it took --
let's say it takes an hour to close an equipnent
hat ch, what the tech spec says is that -- and let's
say it takes us as she said 10 mnutes to get to
boi I i ng, you cannot open the equi pnent hatch until it
t akes an hour to get to boilingif it takes an hour to
cl ose the equi pnent hatch.

So you have to sort of neasure your

decayed heat, or cal cul ate your decayed heat, and you

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

291

can only open the equi pment hatch at md-loop if the
time to boiling is longer than the time to cl ose the
containnment. Sointhis casethetinmeis protected by
the tech spec, and | suppose you could still argue or
we coul d al ways ask what happens if the operator fails
to follow the tech specs.

And that is sort of beyond what we
normally do in the PRA W assune tech specs, |
t hi nk.

CHAI RVAN APOSTOLAKI S:  Well, you have a
certain period of tinme and you are aski ng what is the
probability that they will actually do it in that
period of tine.

And | am a little concerned about all
t hese sensitivity studies that are so extreme. They
wor k here and so we advertise themas | ook, we found
t he problem We set all the human error probabilities
t o one and not hi ng happens. That creates a precedent,
and what if sonething does happen and you do that to
| ow power shut down.

And then you back away fromit, right?
And you say, well, that was too nuch. Il wll do
sonmet hing el se. And that nekes nme a little
unconfortable with the whol e thing.

M5.  POHI DA: Wl |, those inportance
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analyses that | was referring to for the AP-600
design, that didn't cover contai nnent closure. That
only covered the level one portion of the analysis.

CHAl RVAN APOSTOLAKI S: Anyone, you are
revi ewi ng AP-1000.

MS. POH DA:  Yes.

CHAI RVAN APOSTOLAKI S: And your final
determ nation will not be I hope that this designis
as good or better than AP-600. | nean, it would be an
absol ute determnation won't it?

MS. POH DA:  Yes.

CHAI RVAN APOSTOLAKI S:  You are using AP-
600 for convenience, but it wll be an absolute
det er m nati on.

MR. BURKHARDT: That's correct. It wll
be a stand alone evaluation based on the AP-1000
design. We may discuss sone differences to the AP-
600, but the evaluation will based on the AP-1000
desi gn.

MS.  POHI DA: And the insights that we
generate will be based on the AP-1000.

CHAl RVAN APOSTOLAKI S: kay. Any nore
conments fromthe nenbers? Any questions for Mrie?

MR. CORLETTI: No, | don't have conments

for Marie right now.
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CHAI RVAN APOSTCOLAKI S: Fromt he NRC st af f ?

No. Thank you very nuch.

M5. POHI DA: Thank you.

CHAI RVAN APOSTOLAKI S:  And how it is back
to you.

MR, CORLETTI : | think we can wap up
t oday' s neeting. | don't think that they are that
crucial, but I have sone slides.

CHAl RVAN APOSTOLAKI S: How many do you
have?

MR. CORLETTI: Three, but I think I wll
just wap this up in five mnutes. | think just in
t he next several slides really characterize the areas
that the RAI's covered, and the RAIs related to the
PRA.

And just to clarify with our answers, we
di d make changes to the PRAthat we submtted with the
RAI responses, and we collected those changes to
incorporate themall into the PRA

We expect to be able to submit the PRA
wi th those revisions by the end of this nonth, the end
of January. | think we have |istened to the staff and
t he i ssues that were characterized | think all are in
progr ess.

And | think we are working with themto
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resolve those. | think what | have heard fromthis
commttee in regards to additional information that
you m ght want to hear, or we want to hear, is on the
ADS valve, and to ne it sounds |ike we want to hear
about the val ves, the devel oped design features, and
how it worKks.

And al so the i ssue of the control and how
the power to valve, and how we have attributed
spurious actuation hot shorts, and | think we could
handl e that in the plant neeting | ater.

MEMBER ROSEN:  But al so on the val ve, and
not just how it works, and the design, and the
i kel i hood of stress corrosion cracking of the seam
and ot her issues of vulnerability of materials, and
what the reliability nunbers for the val ve.

MR CORLETTI: And the basis for those.

MEMBER ROSEN:  And the basis for those.

MEMBER SI EBER:  And how t o get expl osives
past the security guard.

MR. CORLETTI: | guess | would then like
to openit back up to you. Is there additional itens
t hat you have heard today that you think rise to that
same | evel that you need nore i nformation? O herw se,
| don't think | have anything else at this tine.

CHAl RVAN APOSTOLAKI S: But you are not
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i gnoring the other mnor points that we made. | nean,
you just pointed out what you think are the nost
i mportant.

MR. CORLETTI: Right. No, of course not.

MEMBER KRESS: On the squib val ves, you
mentioned that there was smaller squib valves like
this out there in plants?

MR CORLETTI: Right.

MEMBER KRESS: Has there been any
experience on them being in place for a nunber of
years, like 10 or so and then peopl e taking them and
testing themafterwards to see if they work?

MR. CORLETTI: Well, as a matter of fact,
that is what the in-service testing requirenents for
squi b valves that are in operating nuclear plants.

MEMBER KRESS: Yes, but that only goes to
t he point of they never shoot people with a bullet.

MR. CORLETTI: They test the charge.

MEMBER KRESS: Yes. And | worried about
the charge deteriorating over time, for exanple.

MR. CORLETTI: Yes, they test the charge
every -- it is in accordance with the ASME. Periodic
testing, Terry, just |like some percentage.

MEMBER LEI TCH: They are in BWRs, and t he

same bi-liquid control systens, and which are fairly
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small. | would say they are on the order of one inch
val ves, anbient tenperature, and as | recall the
charge has to be replaced once per refueling outage,
but what you do is you test and get a batch of
charges, and you test a sanpling of that batch, and if
t he sanpl e wor ks okay, thenit inplies that the charge
i s okay, and you use that particul ar

char ge.

MEMBER KRESS: They have been stored at
room t enper at ure t hough.

MEMBER LEI TCH:  Yes, in storage at room
t emper at ure.

MR. SCHULZ: This is Terry Schulz. ASME
has specific requirenents for in-service testing of
squi b valves, and | amnot sure | renmenber the exact
frequency, but for our ADS squib valves, we do not
have to repl ace the charge every refueling outage on
every val ve.

MR CORLETTI: It is a sanpling.

MR, SCHULZ: So what we are doing is on a
sequencing basis, |ike one valve every refueling
out age, and then over a period of four refuelings, we
repl ace every one of the charges over 6 to 8 years.

And when we repl ace that charge, we take

the charge that was in the valve under the actual
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service conditions, and we go put it at a text fixture
and actually fire it.

MEMBER KRESS: (Okay. That is what | was
interested in.

MR. SCHULZ: And that is in addition to
ot her controls that they have put on when they make
the charge material initially, and they do basic tests
there to make sure that it is okay before you put it
in, and then we do these post-service tests al so.

MEMBER KRESS: What is the charge?

MR. SCHULZ: What material? | don't know.

MEMBER ROSEN:  Well, ny concern is nore
t han just that the charge goes off, is that the val ve
wor ks, and that it severs whatever, and | ocks over.
| nmean, just having the charge work and operates
doesn't do you any good.

MR. CUMMNS: But we will cover this in
our next meeting.

CHAI RVAN APOSTOLAKI'S: It would real Iy be
refreshing to have a realistic estimate of the
uncertainties inall of these things, and | amseri ous
now. A factor of six, | don't think is appropriate
here given all the judgnments and so on, and this
revelation that they are nean val ues, because as |

read the report, it says here and there, and we are
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very uncertain about this thing and we put a factor of
10.

But given that your point estinmate was a
nmean val ue, what you are telling nme is that you are
stretching the distributiononthelowside. Afactor
of 10 doesn't nmean the sanme thing with what it nmeant
with the reactor safety standards, where You woul d go
10 up and 10 down. Now you are just pushing it all
t he way down.

And you nmay say this is a cal cul ati on and
instead of 2 tines 10 to the mnus 7, you may find now
4 or 5 times 10 to the mnus 7. But even with all
t hese uncertainties and judgnents about comopn cause
failures of software and this and that, realistically
is it a factor of 10 or 12, up and down, or up, and
that is what | aminterested in.

| mean, it would still give you bel owthe
goals, but it would be nice to have some sort of -- |
nmean, instead of using formal nethods to propagate
uncertainties that are not inportant to begin wth,
like failurerates, youhavethisrealistic assessnent
at the end.

MEMBER ROSEN: Coul d I have one nore wor d?

CHAI RMAN APCSTOLAKI' S:  Yes.

MEMBER ROSEN: Not on that subject, but
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goi ng back to the reliability and squib val ves. What
| amreally trying to do is not to get you to do sone
sort of academ c exercise and conme back with some
nunbers that you can put up on the screen.

Wat | amreally trying to do is get a
solid feeling of the reliability of this valve on
conmand that it will actually open, and that this is
a val ve that has not been built yet.

And at sone point it woul d seemto ne that
it needs to be built and sone conponent testing done
of it before we -- and if it was a valve out in the
peri phery, sure, no. But it is at the very heard of
the safety analysis of this plant, and that is ny
concern.

MEMBER S| EBER: There have been squib
val ves used in applications other than this one.

MEMBER ROSEN: Wel |, at this tenperature,
you know, and with these ki nds of pressures, what | am
trying to get beforel say | amw ling to say, gee, |
think thisis great. | didn't sign off on AP-600, but
| am going to have to be part of the process on AP-
1000.

| want that warmconfortabl e feelingthat
| have great confidence in this valve's ability to

function as desi gned.
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CHAI RVAN APOSTOLAKI S: Any ot her comment s

fromthe nenbers? Thank you, M ke.

MR CORLETTI: Thank you.

CHAI RMAN APOSTCLAKI S And your col | eagues
as well, and we will see you again tonmorrow, right?

MR CORLETTI: At 8:30.

CHAl RVAN APCSTOLAKI S: At 8: 30.

MR, CORLETTI: Thank you.

(Whereupon, at 5:04 p.m, the neeting was
adjourned, to reconvene at 8:30 a.m, on Friday,

January 23, 2003.)
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