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PROCEEDI NGS

(8:33 a.m)

CHAI RVAN APOSTOLAKI S:  The neeting will
now cone to order.

This is a neeting of the Advisory
Commttee on Reactor Safeguards, Subcommittee on
Reliability and Probabilistic R sk Assessnent.

| am CGeor ge Apostol akis, Chairnman of the
subcommi tt ee.

Menbers in attendance are Mario Bonaca,
Ri ch Denni ng, and Tom Kress.

The purpose of this nmeeting is to discuss
t he st andar di zed pl ant anal ysi s ri sk nodel devel opnent
program The subcommittee will gather information,
anal yze relevant issues and facts, and formulate
proposed positions and actions, as appropriate, for
deli beration by the full conmttee.

Eri c Thornsbury i s the Desi gnat ed Feder al
Oficial for this neeting.

The rules for participation in today's
neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Reqgi ster on Novenber 1, 2005. A transcript of the
neeting is being kept and will be made avail abl e as

stated in the Federal Reqister notice.
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It is requested that speakers first
identify thenmsel ves and speak with sufficient clarity
and volune 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 will now proceed with the neeting, and
| call wupon M. N lesh Chokshi to begin the
present ati ons.

MR. CHOKSHI : Thank you.

And | would |like to begin by thanking the
committee for review ng our station bl ackout study as
a part of the SPAR nodel devel opment program and
giving us feedback with respect to fire attributes
whi ch are used by the comrittee in the eval uation.

| think in going forward not only on this
project, but in other SPAR nodel devel opnents, this
experience will serve us well in looking at the fire
attributes and use them as a bench product against
t heoretically to neasure our progress and nonitor, you
know, how we are neeting those fire attributes. |
think it will serve as a good check as we nove
f orward.

| also want to thank you for giving us

opportunity to discuss SPAR nodels devel opnent in
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detail, | think, and this is really a good tine for us
to do that as we are in the formative stages in
several areas of nodel developnent. | think as you
will go through the presentation, you will see that.

As you wi I | see here, we're going to cover
the full spectrum of the SPAR nodel devel opnents
internal events, external events, LERF, |ow power
shutdown, and they are at varying stages. You know,
they are in varying stages in their degree of maturity
and in their sophistication.

| think as, again, the comrittee noted in
the quality report, the SPAR nodel devel opnent is
maki ng use of the existing state of the art and is
very closely tied to the plant specific plant PRA
nodel s. So one of the key factors in devel opnent of
nodel s is the availability of the plant nodels and t he
nature of these nodels.

So as a result, | think in each of these
areas there are different types of challenges, you
know, in terns of what technical approach to be used,
how to develop nodels where there are no plant
speci fic nodels avail able, and what do you do about
the performing QS, the approach used and internally
arranged was a bit different because of the

avai lability of nodels, the maturity of the practice

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

is much devel oped.

So | think we are looking forward to
getting feedback on sonme of these challenges and
t houghts, you know, as you nove al ong the devel opnent
of these other areas.

What | would like to do is now introduce
the team which is going to be up here today and
tomorrow, and fromthe staff you'll have the principal
staff nenbers who are project nanagers in each of the
t echni cal areas.

| think, as you know, Dr. Pat O Reilly for
many years led the staff team you know, in this and
al so the oral SPAR nodel devel opnent program

Don Marksberry is here, and | think he has
t aken over that responsibility.

W al so have principals from the |daho
Nat i onal Laboratory and Brookhaven who wll give
detail ed presentations on some of the aspects, and |
think it's leading off at the level of internal
events. | think it's very inportant. You'll see a
| ot of details and how that is being devel oped.

So fromthe staff we have Don Marksberry.
Selim Sancaktar is going to tal k about external
events. Eli CGoldfeiz is living the |ive nodel

devel opnent, and Jeff Mtman will join us, just sinply
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t he branch, and he's | eading the | ow part in shutdown
effort.

And from|daho, we have Dr. Buell and Dr.
Schroeder. Schroeder doesn't tal k about the |eaders
of the internal events.

And Dr. Lehner will be here tonorrow

M ke Cheok is going to |lead off the
presentation with all of you. W also have Don Dube,
and we would like to give you sone perspective on
| essons | earned fromthe use of SPAR nodels in the
MSPI activities, and | think Mke is going to discuss
that as sort of an area | don't what to agenda.

| think 1'd Iike to before |I have M ke
tal k about the overview, 1'd like to nake one point.
| think to me it's very inportant. You know, people
you are going to hear from and today | introduced,
they are the project managers, and they are obviously
in each of the nodel devel opnent, but there are many
other contributors in terns of nmany activities, you
know, directly or indirectly.

And al so as Mke is going to very shortly
-- this is a very integrated effort involving SPAR
nodel and i nput devel opnent, which you are not talking
t oday, and al so the strong user application interface

and f eedback mechani sm
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Everything | think we do in nmy branch,
of fering expert evaluationis very closely tiedto the
SPAR nodels. So you'll see that, and you will see
clearly when M ke shows what we do and how t hese t hi ng
are. So it just follows you throughout.

And so it's integrated. So | think
hopeful | y when we go t hrough these presentations, you
will see some of the perspectives clearly, and with
t hat, M ke.

MR. CHECK: Good norning. We'll be
touchi ng upon a | ot of topics, as you see, and these
topics are, | guess, preagreed upon in our agenda.
The one new topic that N | esh touched upon is the one
on the MSPI | essons | earned.

The agency currently is inplenmenting the
mtigating systens performance i ndex. As part of this
i npl enentation, we are doing a review of the
licensee's PRAs and conparing the results fromthose
PRAs to SPAR nodels, and as a result of this
conmparison, we are comng up with a |ot of good
insights and |essons |learned, and we would like to
share this with this commttee.

So if you would like, we would like to a
hal f an hour slot with Don Dube to discuss the MSP

| essons | ear ned.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

10
CHAl RMAN APCSTOLAKI S:  You say you are

conmparing your results with those of |icensees, PRAs.
| thought you are doing it routinely as part of the
SPAR devel opnment. So what is this conparison?

MR. CHEOK: W are doing that anyway, and
we will discuss some of our QA activities as part of
| daho' s di scussions today. What we're doing in the
normal basis is going to the plants, | ooking at their
PRAs, and now | ooking at their cut sets and conpari ng
cut sets.

This is another level of detail. W're
| ooking at influence neasures. The bow and bar
(phonetic) neasures that are used in MSPI, and they
give us a different perspective as to what conponents
in the plant can becone inportant.

And in theory if you conpare the high
| evel cut sets, you would be |ooking at perhaps the
top 90 to 95 percent of your CDF for sone initiating
events that will not contribute as nmuch to your CDF
but they could have conponents that coul d becone
i nportant, and they will show up in your
(unintelligible) inportances (phonetic).

W do not see that nmany differences, but
the differences we do see are quite enlightening.

MR. DENNING the answer to the question,
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CGeorge though is probably yes, right? W do want to
hear the MSPI.

CHAI RVAN APOSTOLAKI S:  Especially from
Dube.

MR CHEOK: Al right. What are SPAR
nodel s? SPAR nodels are snmall event trees, |arge
fault PRA nodels. They are plant specific in that
t hey nodel plant specific system configurations, and
to a certain extent they nodel snall --

CHAI RVAN APOSTOLAKI S:  What did you say?
You said nodel fault trees? Say it again.

MR. CHEOK: They are snall event trees and
large fault trees. So they're simlar to the cap
during a neutral nodels and not quite simlar to the
risk MAN nodels. They are standardi zed in other
areas, and we will discuss the standardization |ater
on today with I NL.

W used t he SPAR- H net hodol ogy to estinate
human error probabilities, and we will di scuss SPAR-H
in Decenber, in a Decenber subcomittee neeting.
Conmponent failures and initiating event probabilities
and frequencies are based on national generic plant
experience data for ol der nodel s.

W would like to point out that the

pur pose of the SPAR nodel devel opnent programis to
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provide the NRC staff with literally available and
easy to use PRA nodels for use in performng risk
informed regulatory activities, and that's basically
our sole objective of the program

CHAI RVAN APCSTCOLAKI'S:  So the idea was
that the conplete PRAs are not easy to use; is that
t he point?

MR. CHEOK: Well, we are not saying the
conplete PRA is not easy to use, and | wouldn't even
inply that the SPAR nodels are not conplete PRAs. |
would li ke to think that they are conpl ete PRAs. They
are standardi zed and t hey have sim | ar net hodol ogi es.
Thereby the staff can now, if you're famliar, one
SPAR nodel you can use it for all 72 plants. You do
not have to use different nethodol ogies for each
different plant. You do not --

CHAI RVAN APOSTOLAKI S: What woul d be the
di fference, say, between two PRAs that the SPAR nodel
woul d elimnate and standardi zed? Wuld one PRA be
produced by risk MAN so it has huge event trees and
smal | fault trees, and you do your SPAR nodel for that
pl ant or you switch the other way? 1s that one of the
di fferences you are elimnating?

MR CHEOK: That's one of the differences

we elim nate.
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CHAI RVAN APCSTOLAKIS:  Are there any

ot hers?

MR CHEOK: Well, the other differences
woul d be how people woul d classify the basic events,
the term nol ogy, how you would enter the standard
nmet hodol ogi es as t o how we woul d cl assify basi c events
by the conponent name, the tag nunber, and failure
node. Qher different plants and utilities would have
different term nology that we would have to learn
same with initiating events, human failure events.

The ot her t hi ngs woul d be t he
standardi zation, and we'll talk about this |later on.
It would be the standard success criteria that we
woul d use. W& woul d have you assune two out of two
PCRVs, for exanple, for feed and bl eed.

The |icensees may use other nodels to
justify perhaps one out of two PORVs for feed and
bl eed.

CHAI RVAN APOSTOLAKI'S:  But is there any
detail in the licensee's PRA that is not inspired?

MR CHEOK: The licensee's PRAs woul d tend
tobealittle bit nore detailed than SPARin terns of
breaki ng down a systeminto different conponents. W
may not be as detailed in terns of the nunber of basic

events in the whol e nodel, but we will capture all 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

14

the main initiators and during our plant visits, and
during the MSPI eval uation process, we woul d add
support systeminitiators that are inportant.

MR DENNING Is it the human reliability
anal ysi s you woul d expect to be in nore detail or nore
specific for the utilities PRA or is that not true?

MR. CHECK: We woul d expect that the
utility PRAs woul d be nore detail ed than ours because
they will have access to their own EOCPs and plant
procedures that we may not have access to.

MR. DENNI NG And conponent failure data,
you didn't nmention that, but that is another.

MR. CHEOK: Correct. The other thing, the
utilities would use plant specific data. W would use
our generic data for the whole industry for each pl ant
node.

CHAI RVAN APOSTOLAKI S: Why?

MR CHECK: | think in a sense, that's
part of our standardi zati on objective when we want to
conpare results across the 72 plants. W would like
tothink that it's not being influenced at this point
by plant specific data. W can obviously incorporate
pl ant specific data into our nodels, and we have done
t hat on event specific cases doing ASP anal ysis. \When

we are analyzing a very specific event, we will apply
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pl ant specific dataif we think that it's appropri ate.

CHAI RMAN APOSTCOLAKIS: | mean, this
conpari son across the industry is not very clear to e
because you can conpare on the basis of CDF and LERF,
and t he dom nant contributors. You don't have to have
t he sane conponent failure distributions to say, oh,
now they're conparable. | nean, you do have the two
maj or metrics. So you could conpare that way.

| mean, the whole idea is to have plant
specific PRAs, isn't it? The standardi zation can go
only so far.

MR CHEOK: Well, we are trying to achieve
an opti mum bal ance between standardi zati on and bei ng
pl ant specific, and I think -- and | don't want to
steal too rmuch thunder fromour INL staff. They will
di scuss standardi zation to a | ot bi gger degree than |
amdoing now, and I will sit in the side and we will
di scuss this again | ater when they conme up.

CHAI RVAN APOSTOLAKI'S:  Rich, did you want
to say somet hi ng?

MR. DENNING Yeah, 1'll say it now. |I'm
sure we're going to conme back to it. | think it's
really a very interesting phil osophical questionasto
what the best direction is here, and at |east from

where |"msitting now, | really like the idea of using
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the generic data, but with sensitivity studies.

You know, you do the generic study and
t hen you | ook and see what did the plant itself really
predict for the simlar thing, and then you try to
under stand what the reasons are for the differences.

But again, |I'm sure this is sonething
that's going to be an i nportant phil osophi cal question
for us.

CHAI RVAN APOSTOLAKI S:  The generic data
may not apply to that plant.

MR. DENNING Well, that's true, and
think with sensitivity studies, | think you al ways go
back and try to understand, well, what's the
di fference between --

MR. CHOKSHI : You're going to see sone of
these as a part of the presentation as well, this kind
of conparisons, and we invite you to cone back to this
point, | think, after you see this.

DR. BONACA: How do you deal with updates?
| nmean, the plants change and t hey have data PRAs.

MR CHEOK: That's an issue that we are,
in essence, struggling with. W update our nodels
each revision, Revision 2 or Revision 3 and enhanced
revision. As the plants update their PRAs, there is

really no requirenent for themto cone to us, to give
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us what they use for the updates.

CHAI RVAN APOSTOLAKI S:  Unl ess you have a
significant determ nation process.

MR CHEOK: Correct, unless we have an SDP
or an ASP finding, and they will come and tell us,
"Ch, by the way, we changed this configuration and you
should do it," and we will do it at that time, but
there's no formal process at this point.

CHAI RVAN APOSTOLAKI S: The use of generic
data, of course, elimnates the influence of safety
culture, doesn't it?

MR. DENNING Well, it certainly averages.

MR, CHEOK: | would agree that it averages
since it is generic data.

Al right. Evolution of SPAR nodel s.
SPAR nodels evolved from the two event trees we
originally used as art of our ASP program W had one
event tree for PWRs and one for BWRS. |In Revision 2
we basically went to a 72 nodel set, one for each
plant site. It linked fault trees and event trees.

I n Revi si on 3 we had support systens, nore
initiating events, and uncertainty anal ysi s
capability. In this case we basically have
uncertainty distributions for each of our paraneter

estimates and subjected the nodels to benchmarking
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agai nst the |icensee's PRA

And we are now wor ki ng on | ow power
shut down, external events and LERF nodel s as part of
the effort.

CHAI RVAN APOSTOLAKI'S:  Now, all of these
nodel s are in SAPH RE, right?

MR CHEOK: Al of these nodels use the
SAPHI RE code engine to run. That's correct.

CHAI RVAN APOSTOLAKI'S: Now, you k now t hat
several years ago there were proposals fromFranz to
go to BDDs, binary decision of Bayesian decision
di agranms or binary decision diagranms, and sl owy that
approach is catching up in this country.

| was inforned that a few weeks ago there
was an EPRI report that was issued on BDDs. Now, |
realize that switching to a new code is going to
create a |l ot of problens for you because you already
have the nodels, and so on

On the other hand, wouldn't it be a good
i dea to have a small project sonmewhere where a t eam of
you guys | ooks at this new approach and deci des, you
know, what we're doing is good enough or we nay do
this ten years from now.

What bothers nme about it is that, you

know, a | ot of people especially at conferences talk
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about these things, and we, the agency, seemto be
oblivious to all of that or we're rejecting it out of
hand.

The truth of the matter is that they claim
you don't need cutoff frequencies, okay, because you
can sol ve the exact problem There is a price you pay
for that, of course. One is that | don't believe
t hey produce mni mal cut sets automatically. You have
to do sonme things together, which, of course, for us
is a major drawback because we really want to
understand the nodes of failure.

But | woul d suggest that you gentl enen get
a copy of this EPRI report. | have it electronically
if you want it.

MR CHEOK:  Yeah.

CHAI RVAN APOSTOLAKI'S:  Ch, you have it.

MR. CHEOK: No, if you can send it.

CHAI RMAN APOSTOLAKI'S:  Sure. |I'Il give it
to Eric, and maybe, you know, sone tine in the future
next year you come back and say, "Yeah, we
investigated it. W analyzed it, and we concl uded A,
B, C"

You may very well conclude that what
you're doing is good enough, but at |east we'll have

some ammunition to defend it, considering, of course,
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the effort it would take to change all of these nodels

out to a newcode. | nean, the benefit, cost-benefit,
Ni | esh, | mean, these are new ideas for this agency,
right?

The record should showthat | was smling
when | said that.

(Laughter.)

CHAI RMAN APOSTOLAKI S: Ckay, M ke.

MR CHECK: Al right. As N lesh said
earlier, our branch does offering experience risk
assessnments, and this is an integrated effort. W
know that we analyze data in three cuts. The first
cut is at the industry-w de performance | evel, and we
do that in terns of industry-w de performance trends.

A second cut is to provide plant specific
per formance indicators.

And the third cut basically is to go even
one level below, and that's to analyze the risk
significance of operating events. So where do we
begi n?

At the begi nning of this chart we coll ect
data fromsources such as the |icensee event reports,
the nonthly operating reports, the |NPGs/EPICs
dat abase, and FAR events fromvarious sources, and we

do | ook at the ROP, reactor oversight process, input
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from SSUs and now NMSPI .

W collect and code this data using our
i ntegrated data col |l ection and codi ng systemand i nput
this data i nto our RADS dat abase and our CCF dat abase.

W also input all our data into the NRC
Website to be available for all staff to use. W are
in the process of putting this Wb site to be
avai |l abl e for external stakehol ders.

We use this data in our SPAR nodel s, and
we use our SPAR nodels and our data, like | said
earlier, in several progranms, the industry TRANS
program the ROP, the ASP program inspection
progranms, and in licensing reviews.

CHAI RVMAN APOSTOLAKI S: What i s RADS?

MR CHEOK: |'msorry?

MR CHOKSHI: Reliability and data --

MR CHEOK: RADS woul d be --

CHAI RVAN APOSTOLAKI'S:  Can you go back?

MR CHEOK: Back? How do | do that?

CHAI RVAN APCSTCLAKI S:  There's anot her
arrow. One nore.

MR. CHEOK: Yes. Ckay. RADS?

CHAI RVMAN APCSTOLAKI' S: Yeah.

MR. CHEOK: RADS would be the reliability

and availability data system
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CHAI RVAN APOCSTCOLAKIS:  And availability
data. Now, | think that when one inplenents the
significance determ nati on process, one really needs
details, doesn't it? Because these are findings that
are not typically in PRAs.

| s that when you take your SPAR nodel and
then you work with a utility to make sure that that
detail is there?

MR CHEOK: W try to do that. To the
extent possible we will basic -- our staff in the
regi ons and NRR woul d use the SPAR npbdels to cone up
with the finding, and in nany cases -- | would say
nost cases -- it would match what the |icensee would
come up with.

CHAI RVAN APOSTOLAKI'S:  Now, this process
has three phases or sonething.

MR CHEOK: That's correct.

CHAI RVAN APOSTOLAKI S: Phase three is the
nost detail ed one.

MR CHEOK: That's correct.

CHAI RMAN APOSTCOLAKI S:  That's when the
| i censee possibly disagrees with you, and they want to
argue that, you know, things are not the way you
t hi nk.

So | assume at that | evel you really have
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to go down to the details.

MR. CHEOK: Well, not quite. Phase two is
basically the use of notebooks, plant notebooks.

CHAI RMAN APCSTOLAKI S: Yeah

MR. CHEOK: And then phase three is when
we say phase two is alittle bit too conservati ve.
Let's do a PRA nodel

CHAI RVAN APOSTOLAKI S: Yeah, that's what
| nmean.

MR CHECK: And in that case we will do
our own SPAR nodel analysis and the |icensees in nost
cases would do their own analysis using their own
nodels, and as | said earlier, in nmany cases they
woul d actually match, and the results would be the
sane.

If they are not the sane, then we would
try to reconcile the differences, and at that point,
you know, we woul d make changes to t he SPAR nodel s or
per haps even suggest to the licensee that their PRA
nodel s are di fferent because of certain things.

CHAI RVAN APOSTCOLAKI'S: Do we know of f hand
how many cases |ike that you have? | nean, does that
happen routinely or is it very rare?

MR CHECK: | think I"Il defer this to Don

Mar ksberry. He works a ot nore with the ASP
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anal yst s.

In terns of phase three analysis, are you
tal ki ng about how often we use the SPAR nodel s or how
often --

CHAI RVAN APOSTOLAKI S:  How often do you
di sagree with a utility?

MR. CHEOK: | guess we'll get you the
statistics, George, but | don't have it off the top of
nmy head.

John. John mi ght know.

MR LONG M nane is Steve Long. | work
inthe Ofice of Nuclear Reactor Regulation, and | do
some of the significance determ nation nodeling.

Basically if the results are not green, we
usually end up in a discussion with the |icensee. A
ot of the argunent comes down to not what is in
either the licensee's | PE or a SPAR nodel, but in sone
particul ar aspect that's not really a detail yet
nodel ed and how to nodel that. The worse the color,
the nore argunments we get into, but there's quite an
incentive to get a greenif you're a utility conpany.

So there's alnost always sone sort of
di scussion back and forth on the nodeling anything
that's not green.

CHAI RVAN APCSTOLAKIS:  So it's not that
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the utility's nodel is nore detailed. It's that
usually both nodels don't have sone detail that the
utility feels is inportant.

MR LONG Well, sone things will turn out
to be green because we will |ook at the utility's
nodel and we'll figure out that we |ike the way they
nodel it and we agree that it gives the right answer
or reasonabl e answer and it's green and t he di scussi on
is over.

CHAI RVAN APOCSTOLAKI S:  But woul dn't you
change t he SPAR nodel then?

MR. LONG The SPAR nodels are not really
a coll ection of everything we've ever done in the past
for a particular plant because you end up with a | ot
of detail which is done on sort of an ad hoc way,
maybe not a very conplete way, and it's not uniform
across the nodel in that |evel of detail. You're just
goi ng down deep in one thing for one particul ar set of
conditions so that you've already sort of solved the
nodel . You've focused on certain sequences. You
maybe have focused on certain cut sets, and nowyou're
just extending the nodeling for those particular
sequences or cut sets.

And t he way you' ve done that may not even

be applicable for a full nodel solution. So you just

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

26

have to be careful, and we woul d create an intractabl e
problem | think, for our contractors if every tinme
that was done we told them to nmaintain that at a
quality level. Then fromthen on we woul d quickly
build up a norass of details that you couldn't count
on for the next event actually nodeling the situation
accurately.

CHAI RVAN APCSTOLAKI S: Ckay.

MR LONG Does that make sense?

CHAI RVMAN APOSTOLAKI S: Go ahead. That's
fine. Thank you.

MR CHEOK: John Schroeder from INL wll
report some insights on this. Wen we have a SPAR
nodel hel p desk, so to speak, and when anal ysts from
t he headquarters or fromthe regi ons have probl ens or
have differences with the |licensee nodels, they could
call INL for some gui dance, and John can gi ve you somne
i nput .

DR. SCHRCEDER: Yes, | can offer a couple
of coments on that.

CHAI RVAN APOSTOLAKI S:  Nane, pl ease.

DR SCHRCEDER: John Schroeder, |daho
Nat i onal Laboratory.

| provide a | ot of support to the region

per sonnel when they enter into these conferences, and
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what often happens is that the |licensee cones to the
table with a set of cut sets that they believe
reflects the risk fromthe condition or the event, and
t he SRAs have another set of cut sets that have been
produced by the SPAR nodel .

And i n the cases where t hose di sagree, and
how often that happens is probably -- | nean, we get
calls on this sort of thing probably at | east one or
two a nonth, sonetines it nay be only one and a
gquarter, but frequently there are issues, and what
will happen is the SRA will |ook very closely at the
cut sets and there will be recoveries. There will be
system alignnments represented in the |icensee cut
sets, and the SRA typically cones froman inspection
background. So they will use their inspector's
skeptici smand investigate those things.

And t hose t hings that they buy off on will
be fed back into the SPAR nodel to readjust their
result, and i f t hose t hi ngs have generic
applicability, they'll go into the baseline nodel and
stay there.

If it's a special case, unusual details,
a one tinme only type circunstance, then those things
wi Il be discarded and not naintai ned.

CHAI RVAN APCSTOLAKIS:  So by and | arge
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then your team Nilesh, is satisfied with the current
state of the SPAR nodels. You don't expect any
revol uti onary change any tine soon.

| mean, we all appreciate that here and
t here you have to tweak the nodel a little, but by and
| arge, you believe that every unit in the United
St at es now has a good SPAR nodel for internal events.

MR CHOKSHI : | think so. You know, the
process you have i npl enmented, | think, is working out.

CHAI RVAN APOSTOLAKI S:  Ckay. How nmany
years did it take to get there?

MR CHOKSHI : ©Oh, that --

MR, DENNING How many nman-years?

CHAI RVAN APOSTOLAKI S:  Cal endar years. |
nmean, started what, in the early '90s?

MR. CHOKSHI: Looking for that, Don.

MR. MARKSBERRY: Don Marksberry, O fice of
Resear ch.

It started around 1994 with the Rev-1
nodel s, and the total cost so far is $7.2 mllion for
the iterative approach, and each tine we went to a rev
nodel we were happy at that time, and then sonething
new cones about, and then we up the details of the
nodel to fit.

CHAI RVAN APOSTOLAKI S:  Sonet hi ng new in
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what sense?

MR. MARKSBERRY: Different purposes, such
as the ESP program W wanted higher fidelity nodels
to do nore anal ysis.

DR. BONACA: That's a bargain.

CHAI RVAN APOCSTOLAKI S:  Seven m | lion?

DR BONACA: Yeah.

CHAI RVAN APCSTCOLAKI S:  Reported in the
context of what we spent el sewhere.

DR. BONACA: | have a question. W heard
about cases where there are disagreenents. There are
a |l ot of disagreenents, except for mnor details, and
t he observations that you draw from SPAR are agreed to
by the |icensee.

What's the success rate?

MR. DENNING Let nme ask a slightly
di fferent question maybe, and that is, you know, you
| ooked at kind of the general agreenent at the high
| evel, CDF level, and now you're | ooking at the cut
set level. Do you see significant differences? As
you | ook intensively at cut set level, do you see
significant differences that require nodification?

DR SCHRCEDER: This is John Schroeder
agai n.

Some of the plots that we' || present | ater
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on in the presentation address this in a gl obal way.
W see a |lot of differences and big differences in
relatively uninportant conponents. W see very few
differences in really inportant events because from
t he begi nning of the SPAR nodel devel opnent process,
we have been trying to calibrate our nodel s against
what is risk significant, and the nore we | earned, the
deeper we had to go.

So what you'll see in the inportance
conparison plots is a triangle where there's tight
agreenent on very inportant events and i ncreasing
scatter as we nove down into very |ow inportance
events.

Now, the issue becomes when you do a
significance determ nation or ASP analysis that the
baseline risk or the conditions in effect for the
anal ysis change what is inportant, and that requires
a certain attention to those |low probability events
that wasn't received early in the program and that
generates the discussions and the investigations on
t he part of the SRAs, and t hat generates nodifications
to the SPAR nodel s.

CHAI RVAN APCSTOLAKI S: Ckay.

MR. CHEOK: Ckay. The next slide would be

the users of the SPAR nodels, and we have already
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di scussed a lot of this. oviously we use it as part
of the SDP Phase 3. W use it in ASP analysis. W
use it to inprove the quality of PRAs through the ASP
program through NMSPI.

You know, we find a | ot of things that may
or may not be nodeled in current PRAs. For exanple,
common cause interactions of events and operator
recovery actions. These are things that we notice
t hrough use of the SPAR nodels, and we can feed it
back to our nodels and to the |icensee nodels.

W use it to performanalysis in support
of generic safety issue resolution. For exanple, on
GSl -189, which is the conbustible gas control issue
and GSI-191, which is the PAR sunp issue, we use it to
support risk infornmedreviews of |icensing anendnents,
and we use it to provide an i ndependent capability to
eval uate risk issues across plant popul ations. For
exanple, the MSPI effort and al so t he LOOP/ SBO st udy,
whi ch the subconmmittee has revi ewed.

Agency interfaces. W involve our users
a lot for the SPAR nodel devel opnent process. The
SPAR nodel users group, SMJG was forned in 1999, the
nmenbers from Research, NRR and the regional offices.
Thi s group basically provides the direction for howwe

devel op our SPAR nodels. They formthe SPAR nodel
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devel opnent plan, and this plan has been approved by
al | user managemnment organi zati ons.

W currently have two NRR user need
requests for SPAR nodel devel opnent. W attend SRA
counterpart neetings twice a year to performtraining,
to provide guidance on the use of SPAR nodels. |
think thisisinmportant. It think it's very inportant
to continually train our users.

Two, | thinkit's very inmportant for usto
continue to update our nodels depending on what the
users want and what they tell us they want.

And | think it's inportant to get feedback
fromall of our users.

DR. KRESS: Do you have severe acci dent
nodels in SPAR with fission products?

MR. CHECK: W currently do not have
fission product severe accident nodels. W have the
LERF nodel s, but that ends in a rel ease, and we do not
have - -

DR. KRESS: Are there any plans to go in
t hat detail?

MR. CHEOK: Well, not in the SPAR program
| think there are other progranms that may go i nto that
arena, but not through SPAR

DR. KRESS: So you would never then
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consi der Level 3 either?

MR, CHEOK: | guess | wouldn't say
"never," but we are not considering that at this
poi nt .

And again, the last bullet basically says
that we do have a hel p desk whi ch John Schroeder
tal ked about where all SPAR users can call us for
support when they need it.

Program devel opnent activities, and |'|l
go through these quickly. In Level 1 internal events
at full power, we do have 72 Revision 3 SPAR nodel s
avai lable, and we are in the process of enhancing
t hese nodels, and we' |l talk about these today.

W have |ow plant shutdown nodels. W
have ten nodels conpleted with on-site QA for four
nodel s conpleted. W intend to have four nore
conpleted in FY "07. W wll talk about these
t onor r ow.

The Level 2 largely released frequency
nodels, we are intending to conplete ten nodels by
2008 for the ten lead plant classes. Currently we
have three nodels conpleted, and for external events
whi ch covers fires plus seisnmc events, we currently
have six nodels drafted. This is the nost recent of

our efforts. W are in this for six nonths. W have
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si x nodel s done, and will continue to refine the nodel
devel opnent process as we go al ong.

VR. DENNING One thing |'m not
understanding here is what are your objectives. |
knowit's difficult to go back, but go back to the | ow
power shutdown nodels. Do you plan to have a | ow
power shut down nodel eventually for every plant?

MR, CHEOK: At this point, no. W
probably will end up with between 15 to 20 nodels. As
Ni | esh said earlier, these nodels are very dependent
on our reactions with the |licensees, and whet her they
have staff that can help us out in these nodels,
especially in cases |ike | owpower shutdown, which are
very plant specific.

If licensees do not have these nodels, it
will make it harder for us to come up with nodel s of
our own.

DR. BONACA: But woul dn't your devel opi ng
t hese nodel s spur the |icensees to devel op their own?

MR CHEOK: It may. You're right. |
nmean, the fact that the |licensees think that the staff
has one, naybe they shoul d have sonething that would
| wouldn't say counteract, but to have their own
nodel s, but | guess | kind of answered that for sure.

DR. THADAN : | think it seens to ne,
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Mario, that that's an inportant point because the PSA
conference in Septenber, NEI, indicated that they
t hought that the | ow power shutdown nodels were not
that inportant, that they had |lower priority.

And so | think this could be an
i mportant --

CHAI RVAN APOSTOLAKI S:  Because t hey have
a lot of human actions, and we know t hat human acti ons
are very reliable.

DR. THADANI :  Yes.

MR. DENNI NG | nean, obviously one of the
i ssues is can you get the funding to do it. | nean,
obviously there is an issue here, and | think it's an
i ssue that, you know, the ACRS doesn't get directly
involved with, other than if we recogni ze the need,
then we nake a | ot of noise about it, and so as we
| ook at the | ow power shutdown and al so t he external
events and this type of thing, | nean, nmy own feeling
is that they are extrenely inportant and that our
obj ective should be to have each of -- SPAR covering
each of these nobdels and then the question is are
there really enough funds to doit, as well as keeping
everyt hi ng updated and this kind of stuff.

But I'mcurious as -- and you gave a good

answer as to why it's difficult to do this, but it
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does seemto nme that our objective should be to have
a full conplenent for every plant, and |I'm curious.
| s that what you really think?

MR CHOKSHI : And | think you will see
that, you know, maybe as you'll pulling through that
one of the objects is to sort of seeif there is a way
to develop those things, and how robust and how
useful, and you will see in some of the detailed
presentations the type of issues that conme up, you
know, how you can be sure that it's capturing enough
pl ant specific features.

They're so plant specific, externally --

DR BONACA: And that's a decision, |
nmean, dependi ng on how the average i s bei ng managed.

MR. CHOKSHI : And what applications we are
trying to nake of it.

CHAI RMAN APOSTOLAKI'S:  So the goal here is
to have eventually a good set of Level 1 and Level 2
full power and |ow power shutdown nodel for each
plant. |s that the goal ?

MR. CHECK: The goal is to have enough
nodel s that we can use, and | was goi ng to answer your
guestion that way, that we can use on a regul ar basis
to assess events or to helpin licensing applications.

As we go along, we may find that we are depending a
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| ot nmore on our | ower power shutdown nodels or a | ot
nore on our external events nodels, and if that's the
case, then it would give us the justification to
continue to devel op these nodels for the full set of
pl ans.

But, on the other hand, we do not use
t hese nodel s as nuch and we can adapt one nodel or one
plan to the next plan in the tine we need to use it
and perhaps we will stick with a representative step.

CHAI RMVAN APCSTCOLAKI S:  You are talking
about the nechanics of doing it.

MR. DENNI NG Well, naybe, George, but the
guestion that you' ve raised, | nean, that was exactly
what got us into this discussion, is we | ooked and saw
that as far as their established goals, they're nmuch
nore limted than saying we're going to have one for
every operating plan, and that's the question. Is it
necessary? |Is it a technical -- and | guess we're
hearing kind of two sides of this. One is that not
all of the plants have themor a |lot of the plants
don't have themso that it nakes their job that much
nore difficult to devel op them

But then | guess the nost recent just made
is perhaps if you | ook at classes of plants and have

nodel s for those, that when you get to the other
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specific one, you can do that.

But | et me make one nore point and that is
that as the ACRS | ooks at these various risk inforned
deci sions that are being nade now, virtually every
time we address that the question arises as have they
really also |ooked at -- and everything is oriented
towards i nternal events, and you say, "Wl |, have t hey
really | ooked at | ow power shutdown? Have they | ooked
at seismc? Have they |ooked at fire risk?"

And the answer is no a large fraction of
the tinme, and we certainly aren't confortable with
that situation at the nonent.

DR. BONACA: But it seens to ne one thing
that one could certainly gain from this nunber of
nodel s of | ow power shutdown is an understandi ng of
whet her practices used in different plants, a simlar
desi gn may make a difference to ri sk because really we

don't know t hat exactly.

Now, I'"'mnot at all famliar with -- |I'm
not saying that they are all using different
approaches to the refueling, but there are

di fferences, and that woul d be certainly an i nportant
obj ecti ve.
CHAI RMAN APOSTCOLAKI S:  Yeah, because

unl ess | m sunderstood you, one of the major results

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

39

of the flurry of activities inthe '80s and '90s to do
PRAs was that they have to be plant specific because
there are features in one plant that you don't find in
anot her.

You know, there's sonething bothering ne
about this continuing debate on whether | ow power
shut down nodel s shoul d be devel oped, and we'll see if
there is a need. | recall there was a report, a very
good report, in fact, that was devel oped as part of
t he ATHENA project several years ago that listed al
sorts of human errors during shutdown operations.

So how do we do a significance
determ nation process for these? | nean, if we don't
have the nodel, it seens to me we're goi ng to armwave
a lot, and in other words, there is evidence that
stuff happens during | ow power shutdown, and because
of the state of the plant, it nay be nore risky
Ri ght ?

So it seems to nme that there is an
incentive to do this. Now, again, Mchael started
tal ki ng about the nechanics of it and the resources
and so on, but nmaybe if you start using your nodels
which may be crude at the beginning, then the
licensees will see the light and say naybe it's

wor t hwhi | e devel opi ng sonet hing nore detail ed here.
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MR CHOKSH : | think, yeah, that's

important. W are |learning nore and devel opi ng as we
apply to the situations, | think, and this is what
we're waiting to see.

CHAI RVAN APOCSTOLAKI S:  But ny point,
Nilesh, is that there is evidence. First of all, one
maj or piece of evidence is that PRAs have shown that
the contribution to core damage frequency from | ow
power shut down operations is conparable to that from
power operations. That's already a nmajor incentive,
and the second one -- in fact, | think that was the
| ast time when the PRA community was surprised by a
result, about 15 years or so ago. All right? That
was a surprise.

And second, as | said, you know, there is
evi dence, | nean, produced by this agency that a | ot
of things happened there and because, you know, the
vessel nay be open and so forth. |It's inmportant to
under stand those and have a tool to evaluate them

MR CHEOK: And | think the agency
supports the CRS obviously in ternms of --

CHAI RVAN APCSTOLAKI S: Do you have any
evi dence for that?

MR, CHEOK: If you |look at Reg. Cuide

1.174 and 1.200, it basically states that we should
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consi der all nodes of operation and everything el se,
and it's our job, | guess, to provide the tools for
the staff to be able to carry out --

CHAI RMVAN APOSTOLAKIS: M ke, you're
touching a sore point with nme because we al ways use
t hose words "consider."

MR. CHEOK: That's correct.

CHAI RVAN APOSTOLAKI S: Si nce 1998 when the

regul atory guide canme out, and that word has nore
nmeani ngs in the English | anguage t han any ot her word.

DR KRESS: Let nme nmake a comment about
| ow power and shutdown tools. There's two types of
| ow power and shutdown risk. |If you're doing a
significance determ nation process, you have a good
i dea of the plant configuration and you can do that
for given events for a given plant, but a |lot of the
need for | ow power and shutdown risk is to have just
like we do with full power an integrated risk over the
lifetime of the plant. This is what we end up with.
W do it on a per year basis, but it's actually an
integrated risk over the lifetine of the plant.

Now, over the lifetinme of a given plant,
t he configuration during shutdown vari es nmarkedly over
di fferent configurations for different times. Now, in

order to actually nodel that in a | ow power and
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shutdown risk, that you' re interested in that aspect
of it, you're going to have to have a database.
You're going to have to go to all of these plants and
| ook at how |l ong they're out, what equi pnent is out,
and get sonme sort of a database on all of these
configurations and sonehow average them or get plant
specific ones, and that doesn't | ook |i ke an easy task
to me. It looks |like a develoopnment of PRA that's
needed, and nobody seens to be worki ng on that part of
it. That's what bothers ne.

MR CHECOK: | think we agree with you.
It's a challenge and to get it to be plant specific
enough to give us good insights for the overall risk
and even for evaluating events as they arise because
they are so plant specific and so issue and event
speci fic.

MR, CHOKSHI : | think you will also see it
inthe schedules, why it takes so | ong to devel op, and
you know, it's also a burden on QA wth |icense
establ i shed, rmuch nore involved for | ow power and
shutdown. So that's | think the sinple point in that
avai lability of licensing staff may not convey that,
but it's a major effort.

CHAI RVAN APOSTOLAKI S:  What do you nean

contingent on availability? Just start using it.
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PARTI Cl PANT: That's the QA part of it.

CHAI RVAN APOSTOLAKI S:  Just start using
it. You know the reconmendati on from Presi dent
Johnson.

MR CHECK: Al right. Are we ready to
nove on?

Rel ated topics -- I'msorry.

DR. KRESS: Before you nove on | notice on

t he previ ous slide your focus, probably rightly so, is
on LERF, but quite often this conmittee is interested
in late containnent failures, or maybe even the
condi tional containnment failure probability.

Now, that is a little harder to anal yze
because wth LERF you can do this Brookhaven
sinplified approach which just requires therna
hydraulics, but for late containnent failure you're
going to need a different approach, | think, and
think somewhere along the line you need to start
t hi nki ng about addi ng | ate contai nment failures tothe
SPAR nodel s.

MR. CHECK: W have -- and | guess John
will talk about this tonmorrowa little bit nore -- our
LERF nodel s defined such that we can proceed to the
|ate containment failures and the large lates quite

easily so that the endpoints are there.
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DR. KRESS: Yeah, | don't want --

MR CHEOK: It's just not devel oped.

DR KRESS: -- our conditional containnment
failure probability, which includes |arge and snal |

MR. CHEOK: Right.

DR, KRESS: But | think these are good
things to think about, how to nodel.

MR. CHEOK: We have thought about it, and
like | said, the capability is there to expand to the
| arge | ates.

Rel at ed t opi cs, and Geor ge brought this up
earlier. The SPAR nodel devel opnent process is very
closely linked to the SAPH RE code devel opnent and
SAPHI RE Revi sion 8 will be an i nmportant tool for using
the latest SPAR nodels. W will denonstrate the
SAPHI RE and SPAR nodels a little bit |ater today.

And proposed future ACRS presentations.
I n Decenber we'll be comi ng back to talk to you all on
the SPAR-H net hodol ogy as part of your HRA
subconmittee nmeetings. W are proposing that in the
sumrmer or spring of next year that we would conme to
you to talk to you about our collection of data and
how we use industry data and SPAR nodels and in the
rest of our prograns. Again, we will work that out

with you if you're interested.
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And Dr. Sieber recently had i nquired about
a staff briefing on SECY 05-0129, which is our annual
SECY on the status of the SPAR and ASB prograns.
Again, if the conmttee is interested we can cone back
at your request.

CHAI RVAN APOSTOLAKI'S:  Yes. In fact, I'm
gl ad that you have your schedul e up there because |I'm
sure we will discuss this later, but we plan to be
i nvolved in your activities as nmuch as we can and gi ve
what ever advi ce we can.

So perhaps after the review of this
subconmittee neeting, you will cone to the ful
committee neeting at some point where, February? And
maybe we can have a letter then on the overall
program and then maybe we can have i ndivi dua
neeti ngs, especially SPAR-H

| have great interest in SPAR-H, and t hen
wite individual letters as appropriate.

MR. CHOKSHI : Yeah, because | think during
t he di scussion a | ot of tal ks about what we shoul d be
| ooki ng at and what are this -- it is sort of best if
captured in ACRS |later and then maybe comng to ful
committee we can, you know --

CHAI RVAN  APOSTOLAKI S:  Absol utely,

absolutely, but | think it's a nodel that -- it's an
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effort, not just a nodel; it's an effort on the part
of the agency that is becomng now central to the
agency's activities, and | think we will all benefit
by having t his exchange naybe every three, four, five
nont hs.

MR CHEOK: Okay. 1'd like to turn this
over to INL for presentations.

CHAI RVAN APCSTOLAKI'S: Which | hope will
finish faster than you, Mke. You' re always so slow.

(Laughter.)

CHAI RVAN APCSTOLAKI S:  So sl ow.

MR. DENNING Did you notice how cl ever he

was that he planned just enough time even though we
dragged it out? | think he's right on schedul e.
CHAI RVAN APCSTOLAKI S:  He's right on

schedule. ©Ch, if he's been here before.

Oh, this is nice. This is part of SPAR?
DR KRESS: OCh, throw that in.

DR BUELL: That's I daho.

MR DENNING It's not like |Idaho today.
DR BUELL: |'m Robert Buell fromthe

| daho National Laboratory and this is John Schroeder,
and we're here just to provide sone overvi ew and some
depth of discussion for the SPAR nodeling project,

some of the history and as well as sonme of the issues
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that we're working on now and possibly some future
t asks.

DR. KRESS: You guys |lost your two Es.

DR BUELL: Yes.

DR. KRESS: (Good, good.

DR BUELL: W're just a |laboratory now.

So anyway, we were asked to tal k about the
SPAR nodel s and where we've been. W' ve broken that
down into seven topics that's on your agenda. You
have t hose seven topics. They deal with standardized
structure, and that's what |'mgoing to be presenting
right now. Then we go into a nodel denonstration that
John will present, and then |I'll cone back and do
maj or assunptions in our nodeling of the SPAR nodel s,
as well as some of the quality review procedures and
techniques that we use as we develop these SPAR
nodel s.

W al so have sone of the nodeling issues
that we've found. W' ve been around as part of the
STP plant visits, and we've gathered a lot of
intelligence, alot of insight froml ooking at a broad
cross-section of the PRAs out there, and we're trying
to incorporate sone of that into our nodels al so.

And t hen John wi | | tal k about nodeling for

uncertainty, some of the uncertainty issues that we've
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identified and how we're dealing with those.

And then finally if we have tine we'll
just give you a sanpl e of our nodel docunentation and
what we do there.

CHAI RVAN APCSTCLAKI S:  Yeah, the nodeling
paranmeter uncertainties are of particular interest to
this commttee. And |I've seen a wite-up of nine
nodel s where you descri be how you reconcile the
di ff erences between your --

DR BUELL: W'Il nmke sure to save plenty
of tine for that then

CHAI RVAN APOCSTOLAKI' S: So there shoul d be
plenty of time for this, yes.

DR BUELL: Ckay, good.

CHAI RVAN APOCSTOLAKI S:  Because finally
sonmebody i s | ooking at nodel uncertainty.

DR BUELL: W | ook at both the paraneter
uncertainty and the structural and John will go into
that in alittle nore detail

CHAI RVAN APOSTOLAKI S: | know you do
Paranet er uncertainty is not that crucial.

DR,  BUELL: GCkay. Just a brief
background. You've already heard sone of this, but
this is just history. Basically this whole program

even though it wasn't the SPAR nodels per se, but it
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had its genesis back in the late '70s with the daily
events manual. That's when we started in sonme sim
flight event trees that had split fractions.

W took that and used that as a starting
point and converted that into the SPAR 2QA nodel s
after we had a review of Sandia. That becane the 2QA
nodel s.

At that point they did not have any
support systens. They had a very limted set of event
trees.

W took that to the next point in the 3l
nodel s. W added additional event trees. W added
support systens. W also did a prelimnary review by
goingto all of the STP visits throughout the country.
We gat hered i nformati on and addi ti onal insights during
t hat point.

W rolled all of that up into them and
then we called them Rev. 3 nodels at that point.

CHAI RVAN APCSTOLAKI'S:  So this is what we

have now.

DR BUELL: Wat we have now are Rev. 3
nodel s. That is correct.

CHAI RMAN APOSTOLAKIS:  And 3P is in
progr ess.

DR BUELL: That is in progress. Those
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are the ones where we have done the detailed cuts at
| evel review

As part of the Rev. 3, we didn't give it
a new rev. nunber, but we did go through all of the
nodel s and add new steel LOCA information after the
| og i nformati on was approved. W added that to all of
t he nodel s, the steel LOCA information.

W also went in and had a significant
effort tolink all of the data to tenpl ate events that
we coul d rapidly update in a batch routine. So now we
have the ability to go in and rapidly update all of
our data throughout the nodels, as well as the
consi stency i ssue.

Wth as many anal ysts as we had wor ki ng on
t he project, as nmany data sources as we had, sonetines
there were sone inconsistencies with in the data. By
linking themall, the tenpl ates havi ng one naster |i st
now, we're able to maintain a real consistent set of
dat a.

W al so updated sonme of the -- as part of
the seal LOCA logic we went ahead and typed that we
updat ed sone of the LOOP and SBL | ogi c since they were
interrelated in nmany cases.

CHAI RMAN APCSTOLAKI'S:  So it seens that

you're extrenely reluctant to abandon Rev. 3. |, 3,
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and then P. Wen will you go to four?

DR BUELL: Well, I will defer on that
di scussi on.

CHAI RMAN APOSTOLAKI'S:  That's part of --

DR BUELL: Yeah, there's a |ot of
di scussion on that.

So anyway, right nowwe're on the Rev. 3.
The P stands for plus in this particular instance. W
just had to nane it, and that has to do with the
detail reviews that we're in the process of doi ng now.

CHAI RVAN APOSTOLAKI S:  Good, good. Let's
go on.

DR. BUELL: That's the history and the S
in SPAR stands for standardi zed now. It used to stand
for sinplified back in the 2QA days. Now it stands
for standardi zed. There's sone real advantages to
have standardi zed nodel s, and sone of them have
al ready been di scussed, but one of the advantages is
you can use a single engine to drive these. kay?

There's a variety of themout there, new
prod cath (phonetic), risk MAN, and sonme of the
secondary --

CHAI RMAN APCSTOLAKI S:  What is it, GEw?
| used to know.

DR. SCHROEDER:  Graphical eval uation
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nodel. It's sort of like a macro environnent tail ored
to doing either event assessnment or condition
assessment, and it's used typically for the Phase 3
STP.

CHAI RMAN APCSTOLAKIS:  So it's what,
gr aphi cal ?

DR. SCHROEDER:  Graphical eval uation
nodul e.

CHAI RVAN APOSTOLAKI S: Thank you

DR BUELL: So we have a comon tool that
we can use. You can be trained on that. NRC has an
extensive training programto train on that particul ar
program so they can run all of the nodels as well as
t he peri pheral anal yses that we do.

CHAI RVAN APOSTOLAKI S:  Apparently the
industry is very much interested now in SAPH RE
because | was approached by a conpany several nonths
ago, and they asked ne specifically whether | had a
student graduati ng who knew SAPHI RE

DR BUELL: Well, with the MSPI program
there's a lot of interest in our nodels, and you have
to run themall, but also SAPH RE has been devel oped
to the point now that it has a lot of capabilities
that it never used to have.

So one of t he advant ages of
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standardi zation is also uniformty of the nodels. By
havi ng uni form assunptions, uniformlevel of detail
all of these uniformconstruction techni ques you can
actually identify sone of the real outliers as opposed
to in sone instances in the industry you can nake an
assunption that wll obscure a Ilot of these
di fferences in the building of your nodels.

| mean, like | say, wth having that
standard set of assunptions and such, you can identify
outliers and have sonme confidence that those are rea
outliers as opposed to being based on assunptions.

One of the other key advantages of this
conplete tool set and the uniformty of the nodels is
that we can do i ndustry-w de | ooks. Let's say we want
to |l ook and see how a particular failure rate affects
the overall industry or, you know, if we want to | ook
at initiating event frequencies and how they inpact
the industry. W have the ability to run through
those now and just look at all 72 nodels in short
order and see what that does to the industry risk.

So next page there.

Sonme of the standardi zed el enments | just
started. | just touched on sone of those that deal
wi th rmet hodol ogy. It has been nentioned before that

we're a small event tree, large fault tree |inked set -
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up. Now if you see sone of our BWR even trees you
m ght not they are snmall event trees, but they're
smal | event trees.

CHAI RVAN APOSTOLAKI S:  What's smal | ?
What's a small event tree?

DR BUELL: Well, small event trees
typically is where you do not have the operator
actions and the conditional failures in --

CHAI RVAN APOSTOLAKI S:  But you still have
t he maj or headi ngs.

DR. BUELL: Yes, you still have the major
headi ngs, but you can collapse those down in sone
pl ant PRAs to three or four nodes across the top, and
you do everything hidden in the rules and in the
conmbi nations. W think we've struck an optinmum
bal ance there as far as what you see in the event tree
versus what's hidden in fault trees.

CHAI RMAN APOSTOLAKI' S:  Ri ght .

DR BUELL: So anyway, we've got a
standard set of assunptions, too, that we use to build
or fault trees and our event trees, you know, the way
we do common cause nodel i ng, what type of conponents
we nodel, what type of things that we exclude, you
know, that type of thing so that we have a standard

set of assunptions that we use when we build these
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nodel s.

Did you have a comment ?

Ckay. W al so have a standard set of
initiating events, and that's based on publ i shed dat a.
NUREG 5750 was the origin of that. Since then a few
of the values have been updated, and that wll be
tal ked about this spring inthe data anal ysis section.

CHAI RVAN APCSTCLAKI S:  Now, again, coni ng
back to the site specific nature of these things, in
the PRA that | was involved in, we always found that
the -- | nmean, there was a standard list of initiators
there for PWRs and BWRs, 15, 20 or so, but there were
al ways two or three that were unique to that site,
like if a truck drives and hits something which in
ot her sites you didn't have.

How do you handl e that?

DR. BUELL: Well, we'll get into that
|ater as a part of the detail at that |evel review
Basically we have a threshold that if it's inportant,
you know, and we define inportant as one percent of
their contributionto their overall CDF, if they have
a uni que set of initiators like that, we will add that
to ours and try to understand it well enough that we
can nodel that.

But anything that they show that's
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important that's outside of our standard set of
initiators, we will add that. W try to capture al
of the risk associated at that tine.

MR. DENNI NG When you tal k about generic,
if you look at like B&W plants and things |Iike
integrated control systens and failure rates for
t hose, do you use that set of plants to come up with
generic for |ike BMWV pl ants?

Because | know that, for exanple, there
have been periods in which they had a | arge nunber of
failures and then they inproved them and so
generically the failure rates of those are | ower.
When you tal k about generic, does that nmean generic
for li ke B&Wpl ants of a certain vintage or is it even
br oader than that?

DR BUELL: It's broader than that
typically. 1In sone initiators the statisticians have
| ooked at this at I NL when they generated this report,
and they' ve done all of the statistical nmagic on that
and | ooked at, you know, if there's any pools of data
that they shoul d separate.

W have separated many of the initiators
by Ps and Bs. bviously that's a |ogical break, but
beyond that typically we don't break it into any finer

groups than that, and like | say, that is based on a
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statistical | ook by the statisticians at | NL when t hey
generated this data.

MR. DENNING And they don't see a
di fference because it seened to ne that it really did
have a big inpact on frequency of turbine trips, you
know, for just that particular --

DR BUELL: COkay. Well, | can't speak to
the details of it. Like |I say, the statisticians wll
| ook at all of those issues and they felt they were
grouped at the appropriate |level. So beyond that, |
don't have any insight on that.

And you notice | have a bullet there that
says no support systeminitiating event fault trees.
This is an issue that we're going to hit alittle bit
|ater or address in a little |ater presentation
because this is an issue that at INL at | east we feel
needs to be addressed in the industry, and we have
sorme feelings on that and sonme thoughts on that, and
we'll discuss that in alittle bit nore detail |ater
on.

Ri ght now probably two thirds of the
industry uses initiating event fault trees for sonme of
their sports S (phonetic) initiators. The renaining
third use a point value just Iike we do at this point.

So anyway, that's a point that we're going
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to discuss in nore detail later.

The event trees, they're standardized to
a point. They were based on standard event trees that
came out of the groupings of the daily events nmanual,
but as we get nore and nore detail in the nodels and
we need nore of that detail, we have to start taking
i nt o account nore and nore plant specific differences.
So we | don't knowif you'd call it deviate fromthat
standard, but it's basically we have to pick up
additional elenents that are plant specific, and so we
add that to our event trees.

So they were reviewed in the two 2QA
level. W still use that as our standard, but, |ike
| say, as we cone across plant specific instances that
need additional detail, we do add that into the event
trees.

Fault trees, the key systens, the diesel
generating system the electric power system
RCClI / HPCl, those type of systens are based on logic
that was put together as part of the system studies
performed at I NL several years ago. So we have that
sanme standard set of logic there al so.

Sone additional standardized el enments in
SPAR nodel, failure data, that's sonmething that's

going to be tal ked about in rmuch nore detail in the
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spring. | just give you a highlight of that.

W recently changed to EPI X based data
when we're on to the tenpl ates.

Did you have a comment ?

CHAI RVAN APOSTCOLAKI' S No.

DR. BUELL: Okay. W recently
transitioned frombasically old generic data sources
and the system study information to a common EPI X
based data set, and that 1998-2002 was a period of
interest that we use as the pool of data.

We have a standard common cause failure
nmet hodol ogy as wel | as application. The nethod you're
probably all famliar with based on NUREG 5485, the
al pha factor nethodol ogy. W use that conpletely
t hr oughout the nodel s.

Data, the data for the conmon cause
failure is the alpha factors thenselves cone from a
m xture of data sources.

CHAI RVAN APOSTOLAKI'S:  |"'mjust curious.
The al pha factor nethod produces | ong expressions for
the probability of failure of, say, two punps in
parallel. Three it's even |onger.

You use that expression?

DR. BUELL: That expression is used within

SAPHI RE. SAPHI RE takes that and mani pul ates that, the
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code itself, and gives us the appropriate nunber.

DR. SCHRCEDER: There's a SAPHI RE pl ug-in
or nodule that automates those calculations. It
requires as inputs the independent events in a group
and t he al pha factors for that group, and it generates
the common cause failure probabilities using the
nmet hods fromthat NUREG  Those expressions are |ong,
and they're hard wired into the cal cul ati onal nodul e
that's good for six strains or a six strain group.

CHAI RVAN APCSTCOLAKIS:  So the multiple
Greek letter method is not used anynore.

DR SCHRCEDER: That is correct.

DR. BUELL: The nodul e has the capability
to use that, but since all of the wuncertainty
paranmeters associated wth the comobn cause
calculation are calculated in ternms of al pha factors.
W use the data as provided.

CHAI RVAN APOSTOLAKI'S: Now, have you seen
a significant difference between the two nodels, the
results of the two nodel s?

DR BUELL: Actually we have, and in a
later slide we've identified ten significant issues
where there is either variability within the industry
or differences between us and the industry. The

comon cause is one of those with this |atest update
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of the al pha factors. That has essentially went away
or been nuch reduced, but in the past we had common
cause factors that were significantly higher than the
i ndustry.

CHAI RVAN APCSTCLAKI'S: | know that the
al pha factor approach is nore rigorous, especially in
handling the data, the information, but you | ose that
nice feature of the nultiple Geek |etter of
comuni cati on where you say, Yyou know, the base
failure rate is this. Now, you know, if this has
failed, at |east one other conmponent has failed. So
the probability is usually ten percent or something.

Then gamma is if two have failed; then at
| east one nore has failed. |In the al pha nodel you
lose that, and it's not so nice. It's just an
expr essi on.

DR BUELL: Well, that's all rolled up
wi thin that SAPH RE pl us, but all of the mechani cs and
the informati on needed to generate those are there,
but, yes, they're not quite as transparent.

CHAl RMAN APCSTOLAKI'S:  It's not easy to
conmmuni cate it.

DR BUELL: That's correct.

CHAI RMAN APOSTOLAKI' S: Now, you say you're

going to come back to this?
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DR. BUELL: Yes, in later slides we deal

with this in much nore detail.

CHAI RVAN APCSTOLAKI S: Ckay.

DR BUELL: Gkay. The additional data
points or data that we've updated is |ost at off site
power frequency and recovery data. This is an ongoi ng
effort right nowor just recently at INL to update all
of that, and we've incorporated that into our nodels.
Back there i s a NUREG pendi ng just in very short order
with that new information in it.

And we used t he SPAR- H net hodol ogy, NUREG
6883 for nodeling our human errors.

CHAI RVAN APOSTOLAKI S:  That's anot her
thing we're going to spend sonme tine on, right?

DR BUELL: GCkay. W're going to spend a
little bit of time on it, but there's going to be a
nore detail ed presentation in Decenber, | believe. So
that will be covered in detail at that point.

Okay. Next, please.

One of the big advantages of using this
standardi zed structure is that we can | ook across the
industry and we can do it in arelatively short order.
Ri ght now once we set up a nodel or a query as far as
what we want to do to a nodel, we can utilize SAPH RE

macros to run all 72. | can set it up, push the
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button on ny conmputer and cone back in four or five
hours, and we'll have an output. Now, you know, it
may not be the right output, but there's all this
t weaki ng you need to do.

But the bottomline is once you identify
a series of issues in short order, half a day, we can
end up with the results across all of our plants, and
t hat --

CHAI RMAN APCSTOLAKIS: | don't want to
take away your thunder, but it seens to nme that even
if you had 72 pl ant specific nodels that utilize, say,
pl ant specific information, you could still produce in
a relatively short period of tine an industry-w de
profile.

DR BUELL: ©Oh, that can be done.

CHAI RVAN APOSTOLAKI S:  What are we doi ng
her e?

DR SCHROEDER: Let ne address that at
| east in part. During the benchmarking process with
t he SDP not ebooks we went on site and we watched the
NRC question the |icensees about what is your risk
profile given this failure or that failure. 1In
effect, we watched the |icensees run these sensitivity
studies, and to ask themto generate a result for,

say, what happens when DGA has failed, they m ght
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di sappear into the back room half the norning.

Their nodels are conplex, and they are
slow to run, and it requires a high |level of
expertise, and even at the |licensees, they may only
have one or two people on their staff that can do
t hese cal cul ati ons.

Now we have sonmething that's simlar
enough across all nodels, and it runs fast enough t hat
we have a | arge nunber of people that are trained that
can do this. There is a body of expertise that can
make this happen rather quickly, and I woul d suggest
that |icensees have nowhere near this kind of
capability to respond rapidly.

CHAI RVAN APOSTOLAKI S:  That's not a matter
of the licensees having the capability. You should
have it.

DR SCHROEDER: Well, we would have to
| earn probably four different anal ysis platforns, and
there's dreadful details in howto actually acconplish
t hose cal cul ati ons on each pl atform

MR. DENNING And you'd have to go and
i ndependently do every one of them whereas with this
common platform it sounds like you may be able to
make sone --

CHAI RVAN APCSTOLAKI S:  But you give us
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sormet hi ng.

MR. DENNING But you give up sonething
and that's part of what we have to discuss.

CHAI RMAN APOSTOLAKIS:  That's what |'m
afraid of. Speed versus accuracy.

DR BUELL: Well, these are detailed
nodels. It isn't that we're using an astandard nodel .
| mean we have detail ed, plant specific nodels, and
"1l show you just a graph here in a nonent of --

CHAI RVAN APCSTOLAKI S: Now, the seventh
does that cover all units?

DR BUELL: That is correct. Sone of the
potential wuses of this capability are sonme data
sensitivities, if you want to do sone sensitivities
across the industry, MSPI inportance neasures. Let's
say you wanted to | ook at, you know, the nean diesel
i nportance across all the plants or unit specific
di esel s or whatever. You can |look at that on an
i ndustry-wi de basis and say, you know, this is the
i npact of that change or that sensitivity, and | think
that's a significant issue.

Next page, pl ease.

And this is the SBL study that just
recently or is to be published shortly. This is just

a graph that we pulled out of that. W' ve been
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runni ng these different scenarios and conbinations,
but you can see it's got a CDF with an error band on
either 95.5 band on those.

| mght say this doesn't mean anything
other than the fact that it's just an exanple of the
type of runs we can do in short order.

CHAI RVAN APOCSTOLAKI S: What are we | ooki ng
at now? This is the 90 percent interval, right?

DR BUELL: That's correct.

CHAI RVAN APOSTOLAKI S: And the mean val ue,
and the reason why there is plant-to-plant variability
here is the different nunber of diesels they have?

DR. BUELL: That's part of it. The nunber
of diesels, the seal types they have in their punp
seal s, you know, the reliability.

CHAI RVAN APOSTCOLAKI'S:  |Is the | oss of off-
site power frequency nore or | ess constant across the
country?

DR. BUELL: That study has just conme out,
and Jonat han, do you want to address that?

CHAI RVAN APCSTOLAKI S: | nean, that's not
the major driver | don't think.

DR, BUELL: No.

DR. SCHRCEDER: It's not the major driver.

CHAI RMAN APOCSTOLAKI S: | mean, there are
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differences, but it's not the major driver.

DR SCHROEDER: And | don't recall what
was used in this curve, but when they actually did the
| oss of off-site power study, they |ooked very hard
for regional differences in recovery tines and | oop
frequenci es, and they | ooked for differences by pl ant
design, and they |ooked for any kind of difference
that they could justify in the statistics, and they
ran some of those nunbers, and they made a |ot of
deci si ons about whet her to represent the analysis with
generic dat a.

And i f you wanted all of the rationale for
that, you' d have to get one of the people involved in
the study that's --

CHAI RVAN APOSTOLAKI'S:  So there is nore
t han an order of magnitude di fference between t he best
and the worst, right?

DR BONACA: Two orders.

CHAl RVAN APOSTOLAKI S: Two?

DR. BONACA: Two al nost, yeah.

MR. DENNING But the way you treat it
now, there would be no difference in recovery tinme
regionally. Like a plant that is likely to have
hurri canes, potential for hurricanes, is not going to

have a different recovery tine.
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DR. SCHROEDER: Right now in our base SPAR

nodel s we do not differentiate that.

MR. DENNI NG But you can always go in and
do that.

CHAI RVAN APOSTOLAKI'S:  So this graph then
represents which failures, failures that can be
restored in an hour and a half, two hours?

DR. BUELL: These are the ones that you
actual ly have a plant bl ackout. You' ve had a | oop and
then you go to a plant blackout.

CHAI RMAN  APOSTOLAKI S:  Right. |
understand that, but this doesn't say for how | ong.

DR BUELL: That's correct. Wthin each
one of these points you have sone sequences that are
two hours. Sonme you have the equival ent to operate;
you m ght have four hours. So this is a conposite for
all of those different sequences for each plant.

CHAI RVAN APOSTOLAKI S:  Because as Rich
just said, if the loss of off-site power is due to an
external event, it may take days or even weeks to
restore it.

DR BUELL: That's correct.

CHAI RVAN APOSTOLAKI' S:  Those | osses of
power are included here.

DR. BUELL: That is correct.
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CHAl RMAN APOSTCLAKI S: The duration is

not .

DR SCHROEDER: The duration is. |'l
speak to that. W have rolled into the baseline |oss
of off-site power nodel all classes of |oss of off-
site power. The recoveries and the frequencies, while
t he frequenci es stand fromwhat the stati sticians gave
us, but the recoveries are frequency wei ghted.

And in the last iteration of the nodel, |
believe we're to four classes again. That's been
subject to a lot of change, three classes, five
cl asses, four classes.

MR. DENNING But every plant gets the
same thing so that the South doesn't have a
different --

CHAI RMAN APOSTOLAKIS:  This is the
probability that in any one year, Plant X will have a
station bl ackout.

DR. SCHRCEDER: This is the frequency of
bl ackouts for Plant X

DR. KRESS: Core dammge.

MR. DENNI NG Core damage frequency from
station bl ackouts.

CHAI RVAN APOSTOLAKI S:  Yeah, core damage

fromstation bl ackouts.

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

70
DR. BONACA: Curiosity. Just you have a

small set of plants there with CDF on the order of
ten to the mnus seven. It would be low \Wat is so
uni que about those plants?

DR BUELL: Well, there's a couple of
pl ants out there that have hydroel ectric backup which
are extrenely reliable, underground cables, those
types of things. So there's a few plants at that end
t hat have a uni que configuration. It does account for
t hat .

DR. SCHRCEDER: What you would see if you
started | ooking at the basis for that, and again, the
aut hors of the blackout study |ooked at that pretty
carefully, and they could tell you what's driving the
risk at each end, but you have a lot of plants in the
country that have four electrical division and
bl ackout generators and other aspects to their
ener gency power systemthat drive it way down, whereas
at the upper end you m ght have a plant that has a
seal cooling weakness and only two divisions of AC
power and no auxiliary backups.

| nmean, that's the spectrumof things out
t here.

CHAI RVAN APCSTOLAKI S:  Are the nmenbers

interested in pursuing this in nore detail in the
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future, this kind of study?

MR. DENNI NG Yeah, but you know, that's
exactly what we did ook at in the station bl ackout,
the specific one that we --

CHAI RVAN APOCSTOLAKI S: W said there was
anot her report com ng up.

MR DENNING Ch, it's something coni ng
up.

DR BUELL: |It's in draft stage right now.
It's waiting to be published, and this may be the one
that you're reviewing. | don't know.

MR CHEOK: What the conmittee revi ewed
was the draft report that was provided in February.
The final version of the report is comng out in
Decenber .

CHAI RMAN APCSTOLAKIS:  Ch, so it's the
report we reviewed. There is no nore informtion.

MR CHEOK: That's correct.

DR BONACA: That to ne shows the val ue of
SPAR very much here.

MR. DENNI NG  Absol utely.

DR. BONACA: You have the ability of -- in
fact, yes, | think it would be a good exerci se.

CHAI RVAN APOSTOLAKI S: Wl |, they say we

reviewed it, but, again --
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MR DENNING Well, in a sense we've

al ready seen this exanple.

CHAI RMVAN APCSTOLAKI'S:  But | think we
shoul d go over it again, and naybe with the ful
committee. This is inportant. But | don't know. The
worst plant is at what, one or two ten to the m nus
Si X.

DR. KRESS: Several worse plants.

MR. DENNING Wiy did you say that?

You' ve got one tinmes ten to the mnus five.

DR. KRESS: That's a fie, yeah.

CHAI RMAN APOSTOLAKI'S:  That's a five
You're right. And we get that even though we have a
station blackout rule. Huh. | wonder what that was
before the rule

MR. DENNING That's a good questions

DR. BUELL: Are there any other questions
on that?

CHAI RMAN APCSTOLAKI'S:  No. Well, there
are many, but --

DR BUELL: We just put this up there just
as an exanple --

CHAI RVAN APOSTOLAKIS:  Little did you
know.

DR. BUELL: -- of what we could do with
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the capabilities of SAPH RE and these automation
t echni ques.

DR. BONACA: Now, just one |ast question.
If | look at these curves, | nmean, and | had the
| icensees here, would they agree to these results
general | y?

DR. SCHRCEDER:  No.

DR. BONACA: They woul dn't.

CHAI RVAN APOSTCOLAKI' S: No.

DR SCHRCEDER: The licensee that has this
one takes great exception to that.

MR. DENNING Were do you put it,

i ncidentally.

CHAI RMAN APOSTOLAKI S:  On what basi s?

MR. DENNING | nean, what would his CDF
be for that? Do you know of f hand?

DR SCHRCEDER: | don't remenber the
details. Do you?

DR BUELL: | don't know what the CDF is,
but the bottomline is that they take credit. They
have a uni que surface water system The only BWR with
that particular type of service water system and
because of that vulnerability or because of that
design configuration, they' re nuch nore dependent on

ot her systens and t hey use sone of these other systens
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in ways that are not standard in the industry, and
until they give us information, in our estimationit's
very marginal use of it, and so until they get us
information that they can validate their use of that,
we're agreeing to disagree at this point and we're
sayi ng until you can provi de docunmentation that we're
satisfied with, we're not going to go there because

that is a non-standard application or a non-

standard --

CHAI RMAN APCSTOLAKI'S:  Which is what it
iS.

DR SCHRCEDER: And the NRC SRAs for that
region have |ooked at the |licensee' s clains very

cl osely, and they have not given us a deci si on on what
they think ought to be done about the utility's
cl ai ns.

MR. CHEOK: For just a quick perspective,
we have been engaged with the |icensee, and as Bob was
sayi ng, they do have different processes that we are
not famliar with. W're asking for nore
docunentation from them and after we reviewthe
docunentation and agree that it's feasible or the
recoveries, we wll incorporate them but at this
point we will have to wait to see what we will get.

MR. DENNING But at this point it has
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little relevance unless they cone in with a risk
i nfornmed request for change or sonething like that?
Because the fact that it's one tinmes ten to the m nus
five that we say it is and they say it was sonething
el se doesn't make any difference.

CHAI RVAN APCSTOLAKI'S: No, but it makes a
di fference because there are CDF --

MR. DENNING But if you go with a risk
i nformed decision, then it could be a big --

DR BUELL: It quickly cones to a head if
there's a finding or an issue related to these design
i ssues.

Next slide there.

Sone nore of the standardi zed structure.
Basically we've already hit this or identified this
before as small even tree, large fault tree, |inked
net hodol ogy. W have a standard set of initiating
event candidates, and I'm not sure if all of these
nmake sense to you, but they're basically -- and I'I
go across the list -- it's a large LOCA, nedi um LOCA
smal | LOCA, and excessive LOCA or a vessel rupture,
interfacing or intersystens LOCA loss of off-site
power, |oss of condenser heat sink, loss of main
feedwater, transient with PCS initially avail abl e.

And then we go into variance of the
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transient tree here, the | oss of AC buses, the | oss of
DC buses. Then we have | oss of service water and | oss
of instrunment air.

That's pretty nuch our standard | ook, and
we had tal ked about before that this is the one
percent rule. |If you |ook down here at the bottomif
we find a plant that has an initiator that doesn't fit
within this category, then we'll add that with this
one percent rule to make sure we cover the significant
portion of the plant risk.

Sonmething that's boiling water, reactor
specific as an inadvertent open relief valve, and on
PWRs there's two type specific initiators there, the
st eamgener at or tube rupture and the | oss of conponent
cool i ng wat er.

So that's our standard set, and |ike |
say, we go beyond that if there's anything significant
showing up init.

CHAI RVAN APOSTOLAKI S:  What is LOCCW?

DR. BUELL: Loss of conponent cooling
wat er .

CHAI RVAN APOSTOLAKI S:  That's a support
system isn't it?

DR. BUELL: That is a support system

CHAIl RMAN  APOSTOLAKIS:  So you are
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i ncl udi ng some support systens.

DR.  BUELL: W include nany support
systens. The AC and DC buses, the service water, the
instrunent air --

CHAI RVAN APOCSTOLAKI'S: Wl | what did you
say about support systens? They're not initiating
events?

DR BUELL: W do not have fault trees.
There's two ways to generate a frequency or support
systeminitiator.

CHAI RMAN APCSTOLAKI' S: Yeah

DR BUELL: You can either | ook at an
i ndustry average and cone up with a point value, or
you can build a fault tree based on a system uni que
configuration that wll generate a probability.
That's the difference.

CHAI RVAN APOSTOLAKI'S:  And why don't you
do it that way?

DR BUELL: Well, we're going to get to
that shortly in one of these other slides, but nunber
one, there are sone devel opnental issues and sone
i ssues that haven't been conpletely researched yet,
and we're looking at that, but there are sonme down
sides of not having it in there, and we'll tal k about

those in a few m nutes.
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CHAI RVAN APCSTOLAKI S Ckay.

DR. BUELL: Next slide, please.

Ckay. Wthin the event trees, we have
front line system fault trees. Mst of the fault
trees, the critical fault trees are based on systens
studies that were performed at the INL in years gone
by. That includes the reactor protective system the
energency power system auxiliary feedwater, the high
pressure coolant injection, and the RCl system

Sone of the other front line fault trees
i nclude or the nodeling of those include active
conmponents. That's an obvious inclusion in the
nodel s, and t he obvi ous or inportant operator actions,
and then we use a standard set of fault tree
guidelines to sinplify those since there's a |ot of
information that we don't have, detailed information
that we don't have, relay positioning and that type of
t hi ng.

W made sonme sinplifications on sone of
the instrunentation information in our nodeling. So
there are some ways to sinplify these, vyet still
retain the essence and the inportance of these
conponent s.

MR. DENNING Wen we | ook at the

standardi zed system fault trees, for exanple,
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auxi liary feedwater or sonething like that, how many
di fferent versions do you have to have of this system
fault tree to cover the spectrum of plants or are
t hey --

DR BUELL: Well, | believe there was 11
di fferent systems, okay, and as tine goes on and we
need nore and nore detail and nuances, we nodify those
somewhat. |If we find there's another back-up
condensat e sour ce or anot her back-up | ong termcooling
source or whatever, we expand those nodels, but |
bel i eve on AFWt here were 11 systemnodel s originally,
and we have taken those and nmade t hem pl ant specific,
put the supports underneath them plant specific
supports, and you know, plant specific valving and
t hat type of thing, but there's 11 basic
configurations for that.

And we've touched on the comon cause
event nodeling also, and sone of the ways that we
apply common cause we have our own standard set of
rules that we look at. W don't typically put common
cause across multiple systens. Al of the conmon
cause is within a given system W have different
types of conponents that we give common cause
consi deration to.

So we have, like | say, rules that allow
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us to nodel these in a standard fornmat.

The support system fault trees are the
ones that we just added in the last three or four
years. W' re expanding the |evel of detail of those,
but sone of the rules that go into those or sone of
the nodeling detail is we typically don't take power
all the way down to 480 volt, 120 volt, that type of
thing. W typically |eave themat the divisiona
| evel .

Now, as we need nore and nore detail,
that's not hard and fast. W are realizing in sone
cases we have to add nore detail to be able to get the
understanding of the plant, and we have been doing
that, but as a m ninmumwe nodel it at the divisional
| evel .

MR. DENNING Now, a typical utility would
go to a lower level, wouldn't it?

DR BUELL: A typical utility would go to
a lower level. They'd go to a 180 volt |evel
typically, and like |I say, we' ve been doing it nore
of ten than not now because we need able to do that be
abl e to get the nuances of utilities nodel, but in the
past, and we don't have all of the nodels at that
level, but as we go in and look at themin the

detailed | evel, we' ve been addi ng much nore AC and DC
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power .
MR. DENNING  Okay.
CHAI RMVAN APOSTOLAKIS:  This is great

t hough that you're doing this. | mean, | was worried

the first tinme you said that we're not doi ng support
systens because it really --

DR. BUELL: No, we nodel support systens
in detail.

CHAI RMAN APOSTOLAKI S:  They are so
i mportant.

DR BUELL: You bet.

CHAI RVAN APOSTOLAKI S:  Ckay, great. Now,
the next tinmne we neet | would really like to
understand why you guys felt you needed to devel op
SPAR-H and you did not use a fenale

MR. DENNING Actually are you going to
tal k about --

CHAI RVAN APCSTOLAKI S:  Don't smile, don't
sm | e.

MR. DENNING | know you nentioned. Are
we going to tal k nore about SPAR-H today? Because |I'm
not going to be here in Decenber, and | realize you're
going to get into it, but there's philosophical
guestions about what we're trying to do with SPAR

versus what a utility mght attenpt to dowithits PRA
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that could relate to this, and | wanted to get into
t hat .

DR BUELL: Gkay. Like | say, there's
going to be another neeting on that in Decenber, and
| don't have the depth of know edge to be able to
addr ess phil osophi cal concerns or what ever on SPAR-H
| can tell you how we use it, how we apply it, but I
don't --

CHAI RVAN APOSTOLAKI' S: Yeah, we'll do that
i n Decenber though.

MR DENNING |I'mnot going to be here in
Decenber, but | do want to say sonething and that is
l"mgoing to be in Vienna. |Isn't that great?

CHAI RVAN APCSTOLAKI' S: Just send ne an E-
mail. |'ll say what you want to say. Go ahead.

MR. DENNING And that is that | think
that there are different purposes for what the NRCis
really using their PRA for versus the things, the
breadth of things the utility can use its PRA for.

CHAI RVAN APOSTOLAKI S:  Absol utely.

MR. DENNING And that if you look at this
guestion |i ke ATHENA, that a utility ought to be using
a really detailed HRA kind of approach because they
ought to be |ooking at that energency operating

procedures and things like that, seeing what the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

83

i mpact of those is on their rates.

CHAI RVAN APOSTOLAKI'S: Wl l, they're not
usi ng ATHENA t hough.

MR DENNI NG Wl l, no, but
phi | osophically the reason.

Now, here, we're not -- "we" being you
guys really -- you're not really going to the depth of
| ooki ng at specific emergency operating procedures.
You're coming up with -- and that really limts
obvi ously what you can do and what your objectives
are, and so | think that there's sonme objectives the
utility should have for its PRAthat differ fromyour
objectives and that it doesn't nmake sense, you know,
for you to go to an extrenmely conplex hunman
reliability nodel when, indeed, all you're going to be
doing is kind of |ooking at generic val ues across a
variety of plants rather than |ooking in detail at a
specific plant.

The sane may be true of comon cause.

CHAI RMAN APOSTOLAKI S Yeah, but that's
where since they went to the al pha nodel there's no
excuse now. That neans they can handl e conplexity
and - -

MR. DENNING But conplexity is to sone

extent plant specific conplexity that they' re not
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going to get into, and | don't think that they have
to. | mean have to because of philosophically what
we' re using SPAR for versus the variety of things that
| think that a utility can use its PRA for that --

CHAI RVAN APOSTOLAKI'S:  Two or three years
ago, Rich, the guys could develop a thing that cane
before the full conmittee. A major piece of advice
t hey got was make sure you sinplify so that peopl e can
use it. Ckay?

So the big question is now has that
happened, and do we have a de facto proof that it did
not happen.

MR. DENNING Did not happen because of
SPAR- H.

CHAI RVAN APOSTOLAKI'S:  And we can put you
on a video from Vienna, by the way.

Can we go to 12?

DR BUELL: Okay. Basically this is a
| ayout of our transient nodel for BWRs, which
everything is built on with the exception of the
LOCAs. It's a real quick run through there. W | ook
at reactivity control. W |ook at reactor system or
the coolant integrity, the SRBs, the open, stay open.
W | ook at some of the high pressure injection sources

if you don't have those. |It's standard logic. You
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depressurize. You go to |ow pressure systens, and we
have a variety of those as well as the VA, which is
some al ternate systens, you know, sone of the back-up,
the cross-ties, service water cross-ties and fire
wat er and all of the other ancillary type systens that
you can add.

W al so have, as you are well|l aware, BWRs
are typically heat renoval limted. That's what wll
get you to core danmage qui cker than anything. So we
try to look at all the different aspects of heat
removal , and then finally we | ook at late injection,
and this has to do with long-terminjection, and it
also has to look at potentially after containment
fails, and we'll talk about that in later slides.

CHAI RVAN APOSTOLAKI'S:  Excuse ne. You are
starting nowa rel atively newtopic, the assunptions,
and | suspect we're close to the break tine. So why
don't we take a break now before you start talking
about assunptions?

DR. BUELL: Ckay.

CHAI RVAN APOSTCOLAKI'S:  And we shoul d be
back around 10:30. That's the nedi an.

Of the record.

(Wher eupon, the foregoing matter went off

the record at 10:11 a.m and went back on
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the record at 10:32 a.m)

CHAI RVAN APOSTOLAKI S:  Ckay. Let's go on.

DR. BUELL: GCeorge, can | say sonething
real quickly before we start?

CHAI RVAN APOSTCOLAKI S: Sure.

DR BUELL: W have 13 nore slides on
standardi zed structure, and we go into a lot nore
details into each one of those event frees. W were
just wondering if the commttee wants to hear in
detail about all of those event frees or do we want to
just go ahead and finish the one event for Bs and one
for Ps and then maybe skip to the denmb? It's up to
you all.

CHAI RMAN APCSTOLAKI'S: | think that's a
good idea. The comm ttee nmenbers agree?

MR. DENNING If we're hurt for tine, yes,
but ot herw se --

CHAI RVAN APCSTOLAKI'S: | think we probably
are. So your proposal, Mke is what?

MR. CHEOK: M proposal is that we will go
t hrough the transient tree for the Bs and t hen one for
the Ps and the assunptions, the nmgj or assunptions for
the Bs and the Ps.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR. CHECK: And then perhaps we can go
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through to the denp because later on | think we again
come back through the major assunptions for all the
nodel s.

CHAI RVAN APOSTOLAKI S:  Ckay. So we are
ski pping then the slides that Bob is preparing now, is
presenting now? |s that what you are --

MR, CHECK: We will be probably going
through two or three nore of these slides and then
ski p about ten of them

CHAI RMAN APCSTOLAKI S:  Ckay. That's a
good i dea.

DR BUELL: Ckay. For the sake of tine,
"1l skip even sone of these bullets here.

On key BWR assunptions, event tree
assunptions, |I'm just going to hit the last two.
Cont ai nnent venting fails all injection. This is a
carryover fromsone of the early nodeling, and |ike

say, in a period of transition through a little nore

detail ed nodeling. That's not acceptable anynore. So

what we're researching is putting some logic in there
that all ows that to be tuned dependi ng on t he specific
pl ant .

Also the assunption that containnment
failure causes a loss of all injection, that's going

to be conming up again in our top ten itenms, and |'|
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di scuss this further, but there's a lot of plants out
there that take credit for injection beyond
contai nment failure, and NUREG 1150 al so did that, and
like | say, this is a transition issue, and I|'|
explain that later in detail.

Next slide.

The general |ayout of a PWR transient
event tree, simlar to the Bs we start out with the
reactivity issue. Then we |ook at the secondary
cooling through the steam generators wth main
feedwat er and AFW and all of these acronyns, they're
all fault tree tops with detailed |ogic underneath
t hem

So there's detail ed | ogi ¢ underneath each
one of these tops here. Then we | ook at the reactor
cool ant systemintegrity. D d the pores open or stick
open? And al so, what's the status of the seals? And
so we check that for coolant systemintegrity.

W | ooked at the high pressure injection
and once through cooling, and then we |ook at
secondary site cool down and depressurization, and
finally containment heat renoval, RHR and HPR A
pretty standard structure, real simlar to what you'l
see in standard PRAs.

Soit's a --
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MR. DENNI NG If we | ooked at the event

trees, it's that sinple, and then all of the logic is
down in the fault tree?

DR, BUELL: That's correct. |If you'l
count those up, those are typically the nunber of
fault tree tops, you know, nodes across the top.

MR. DENNING The event tree tops

DR. BUELL: The event tree tops, across
the top of your event tree, and then each one of them
have a detailed fault tree underneath.

So some of the Kkey assunptions here,
you'll see the two pour is required for feed and
bleed. This is an issue in about half of the plants
inthe country. About half of themsay we require two
pours. About half of themsay we require one pour.

W gl obally require two pours, and there's
a variety of reasons for that, nunmber one of which we
don't do detailed thermal hydraulics, and it appears
that a lot of the thermal hydraulics that were done
woul d | ean towards the two pour of success criterion,
and we'll discuss that in nore detail later on.

But like | say, if we have successful feed
and bleed, that gives us tinme to recover secondary
cooling then at sone point in the future.

CHAI RVAN  APOSTOLAKI S:  How do you
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determ ne the success criteria?

DR BUELL: Well, we rely heavily on NUREG
1150 for success criteria. Like | say, because we
structure very simlar to what they structure as far
as event tree logic. W rely heavily on NUREG 1150.

CHAI RVAN APOSTOLAKI S:  And 1150, they
devel op their own success criteria or they relied on
t he vendors?

MR DENNING | would say it's their own.
| mean, | don't renenber how nuch going back to
vendors there was.

CHAI RMAN APCSTOLAKI' S: Yeah

DR, BUELL: And typically nost of the
equi pnent that are used in the success criteria is
real binary. | mean, you either have it or you don't
and there's only a few instances where you would
possi bly need thermal hydraulics to ascertain whet her
you could get by with sonething. So that's typically
not a real big deal

Okay. What was our next slide?

DR. BONACA: Well, the question | have on
the PORV, | do believe that sone PORVs you have to
show that they could, in fact, bleed. | nean, they
could stay open for a lengthy period of tine.

And are the licensees typically dealing
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with that issue there or --

DR, BUELL: Are you talking about |ong
t erm operations?

DR. BONACA: Yes.

DR. BUELL: The licensee, nany of them
ook at that. W look at it as far as battery
depl etion. You know, when the batteries are gone,
then the pours are gone also if you're tal king about
like a station blackout long termor if you |ose air
in sone instances long term

DR BONACA: So the licensees do nake a
rational deci sion.

DR. BUELL: They do | ook at those issues
al so.

Ckay, and we're just going to skip all of
the rest of this. This is just sone of the nuances
and details of how we | ook at some of the conponent
cooling water and such, sone of the support system
initiated and how we nodel that.

John is going to give you a denonstration
of SAPHI RE now.

CHAI RVMAN APCSTOLAKI S: Good.

DR. SCHRCEDER: The SAPHI RE programis the
mai n engine for all of the SPAR nodels, and it's used

in conjunction with the GEM program which are two
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aspects of the same underlying calculation of
machi nery. SAPHI RE is actually an acronym and it
stands for sonmething |i ke safety anal ysis package for
hands-on integrated reliability eval uations. And GEM
is the graphical evaluation nodul e.

And there's not much graphi cal about GEM
"1l show you that, although the original design
vision was to nmake it sell.

Typi cal SAPHI RE nodel | ooks very rmuch |i ke
any other PRA nodel in that it has a bunch of risk
related objects. It has end states. It has
sequences, event trees, fault trees, and it has a |l ot
of basic events, and primarily it's a cut set sol ver,
but it also has sone facilities to do off-line
calculations to cone up with common cause failure
probabilities.

O f-site power recovery probabilities, de-
sol ar recovery probabilities, and it can do some sums
for -- you know, has utility options to come up with
fail to run probabilities that are |ike conpound
curves, and I'lIl showyou a little bit of that stuff.

When we start | ooking at a risk nodel, we
typically start with event trees, and this is a
typical list for a boiler. This is for the nodel that

you saw i n advance, the pilgrimnodel. Some of these
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are quite conplicat ed.

The large LOCA is one of the sinplest
event trees that we have. This is an exanple of it.
W woul d have an initiating event and then the front
line system questions or concerns. Then we would
resol ve those i nto core damage end states, and i n somne
cases these can be transferred to other event trees
for further processing, and there are nodel s for which

we do that.

VWhat |I'm in now is a sinple graphical
editor. | can nodify this. | mean, | can add
branches and the like. | can access sone of the major

conmponents of the nodel this way, for instance, the
pressure pool cooling nodel, and then with that | can
bring up the fault tree logic. | can nodify the fault
tree logic. | can nodify the basic events. Al of
these are fairly conmmon capabilities.

SAPH RE has many user ease functions.
"1l get to sonme of the add in capabilities | ater, but
this is onethat | think is fairly inportant to point
out. The SPAR-H nethod is actually built into
SAPHI RE. The design of SPAR-H was to provide
something that an analyst could use to nake quick
assessnents for the SDP or for ASP eval uations, and

the capability | ooks sonething like this.
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| f we have a human rel ated human action
we would be able to specify whether there's a
di agnosi s i nvol ved, and the event that | just happened
to pick does not have a diagnosis. It's a step down
the line in a procedure. The issue of whether the
right procedure has been sel ected has al ready been
determned. So it's basic. It's a basic action.

And what we would do is ask the user to
make judgnents about the perfornmance shaping factors
that apply, and they can do that by just entering in
val ues over here.

Now, as part of our attenpt to do better
with uncertainty in the nodels, there is a capability
here to hedge your bets, to say that the experience
and training that's applicable to this event we
believe it is high with a high I evel of confidence,
but we coul d say that, well, naybe the anal yst is only
90 percent certain that the experience and trainingis
hi gh.

He m ght say that, well, maybe |I feel ten
percent confident that it's only nonminal, and you
woul d get an uncertainty distribution out of this
cal cul at or appropriate to those inputs.

CHAI RVAN APOSTOLAKI'S:  So why don't you do

that so we can see?
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DR. SCHRCEDER: Ckay. |'mnot sure that

| can generate the uncertainty right here, but let's
put this in.

CHAI RVAN APCSTCLAKI S: Woul d five percent
| ow?

DR. SCHRCEDER: Ckay.

CHAIl RMAN APOSTOLAKI S:  Twenty percent
nomnal, and let's see now Twenty-five --

MR. DENNING Let's nake it 75 percent.

CHAI RVMAN APOSTOLAKI'S:  No, | want things
sufficient, too.

MR DENNING It's automatic. You
can't --

CHAI RVAN APOSTOLAKI S: Seventy?

MR. DENNING Ch, now, wait a second. Can
you do this?

CHAI RVAN APOSTCLAKI'S:  An insufficient
five.

DR. BUELL: As a default we typically --
since we don't have that |evel of know edge, we put
100 percent in whatever our shaping factor is.

CHAI RVAN APOSTOLAKIS: Do they add up to
one now? Yeah.

DR SCHROEDER: | think the nodule is

going to enforce it one way or another.
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CHAI RVAN APCSTOLAKI S Ckay.

DR. SCHRCEDER: Now, when an anal yst does
this, the advice given is that it is not sufficient
just to throw in nunmbers. He ought to nmake notes on
why he specified those nunmbers and the code woul d
mai ntai n these things.

And there's a possibility to do a
dependency calculation as well, al t hough j ust
declaring the dependency here doesn't solve the
problem | nmean, you have to go into a SAPH RE rul es
capability and make sure that this dependent event is
applied in the right place in the cut set, and that's
sonmet hing that takes a fair anount of training that's
not a trivial action.

But at any rate, this event didn't node
any dependency on previ ous events.

CHAI RVAN APOCSTOLAKI S:  So what do we see
how? It's seven ten to the m nus four?

DR. THADANI : Right.

CHAI RVAN APOSTOLAKIS:  And it's not going
to show us the range?

DR. SCHRCEDER: W can attenpt to show t he
range here, but | am not sure.

MR. DENNING Well, what you might do is

if that's difficult is you could go through and change
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t hose again and see what it does to the val ue.

DR. SCHRCEDER: Right. The nom nal val ue
is BE mnus four. Wen | distributed the degree of
belief here, | changed it to 7E mi nus four, and Curtis
Smith would be the person that would describe the
al gorithm | don't know that the algorithmfor
distributing this is printed anywhere yet, whether
it's part of the SAPH RE docunentation or not. That
woul d have to come fromthe co-devel opnent peopl e.

CHAI RVAN APCSTOLAKI S:  But when we view
this in Decenber, presumably we'll have access to
this, right? That's the whole point. Huh, Mke?

MR. CHECK: | guess we can provide this
again in Decenber if you would Iike.

CHAI RVAN APOSTOLAKI S: W have a report on
SPAR- H.

MR CHEOK: That's correct.

CHAI RVAN APCSTOLAKI S:  That report does
not explain these things?

MR CHECK: | don't believe it does
because this is a nuance of the SAPH RE code, but we
can again bring this up.

CHAI RVAN APOSTOLAKI S:  That's a key, you
know. And you can do this with all of the PSF show ng

there, right? Conplexity, available tine, stress.
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DR. SCHROEDER: And i can show that it

was.

CHAI RMAN APOSTOLAKI S:  Ckay, okay. So you
can't show us the uncertainty range right now, can
you?

DR. SCHRCEDER: | believe so. Let's try.

CHAI RVAN APOSTOLAKI'S:  Let's try.

DR. SCHRCEDER: | specify those factors.
The calculated probability now shows there, and
normally this event would be calculated with the
constrai ned noninformative, but if I go over here and
| ook at the uncertainty distribution, it |ooks Iike |
broke it.

Call Curtis.

CHAI RVAN APOSTOLAKI' S: You broke it.

DR. SCHRCEDER: When sonething like this
happens to a suer and it happens --

CHAI RMAN APOSTOLAKI'S:  He calls Curtis.

DR SCHROEDER: -- we call Curtis, but
actually that's not the right answer. The right
answer is -- | nmean, that's the real answer, but it's
not the right answer. The right answer is that al
SAPHI RE users have access to the SAPH RE Wb site, and
there is a trouble reporting systemthere, where

events |ike this are | ogged, and when you log into the
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SAPHIRE Wb site, you register one of these

observations. then it goes into the SAPH RE tracking
system and the sane process is nowin place for the
SPAR nodel s, by the way.

It goes into a tracking systemwhere they
have to respond to this and fix it if they can. So
l"mgoing to restart that here.

CHAI RVAN APOSTOLAKI S: Maybe you needed to
put nunbers on the other PSFs, too. |s that possible?

DR BUELL: Well, | think typically we
don't wuse that function in our base nodels. W
default over -- we use a performance shaping factors,
but we default to 100 percent for each one of them
but we typically don't have that | evel of know edge of
under st andi ng of the particular action.

CHAI RVAN APCSTOLAKI'S:  But this is one of
the nore significant uncertainties, isn't it?

DR SCHRCEDER: I n nmany ways, Yyes.

CHAI RVAN APOSTOLAKI'S: Wl |, you had to go
all the way back there.

DR SCHRCEDER: | had to restart SAPH RE

CHAI RVAN APOSTOLAKI S:  Yeah, okay.

DR SCHRCEDER: Because that was a fatal,
fatal error.

CHAI RVAN APOSTOLAKI S: | assunme if the
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operators don't know what they're doing, it's a fatal
error, right?

DR SCHROEDER:  Yeah.

CHAI RVAN APOSTOLAKI'S: I n nore ways than
one.

DR. SCHROEDER: (Ckay. So | was sort of
showi ng the |l arge | oca event tree and wal ki ng down - -

CHAI RVAN APOSTOLAKI' S: Yeah, let's | ook at
t hat because --

DR, SCHRCEDER: -- through many of the
capabilities.

CHAI RVAN APOSTOLAKI S:  -- we di scussed
that yesterday, too, didn't we, Rich? This is BWR

DR. SCHROEDER: This is BWR

MR. DENNING Ch, you're wondering about
like no credit for contained over pressure.

CHAI RVAN APOSTOLAKI S:  Yeah, is there any
pl ace there where it asks whether the containnent is
intact?

MR DENNING Well, the contai nnent
venting gets relevant to that.

DR. SCHROEDER It is inplied. For
i nstance, if you have --

CHAI RVAN APOSTOLAKI S:  No. You have to

have it before the core spray though, right?
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DR. SCHROEDER: These are |l aid out nore or

less intime order for the denmand. For instance, you
woul d need to have core spray imedi ately, and then
some tinme very shortly after that demand, you would
need suppression full cooling, and if you had that,
you're basically find.

| f the suppression cool cooling systemis
unavail able, we would credit core spray -- well, in
this case it's contai nment spray. Excuse ne --, and
since there's a fault tree linking going on here
about the only way that you could fail this guy and
credit this guy is if the suppression pool cooling
di scharge valves were failed because the other
conmponents of the nodel are the sane.

But then we cone over here to contai nment
venting. W're out intinme a fair ways now, and we're
trying to resol ve the contai nnent over pressure i ssue.
| f containnent venting is required because we don't
have any cool i ng and the contai nnent is pressuri zing,
we will question vent, and then we will question the
survival of any late injection.

Remenber t hose.

MR. DENNING That's kind of where it is
t hough because it's a question of weight injection.

CHAI RVAN APCSTOLAKI' S: No, but | thought
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that the Loch Lepsi an (phonetic) core spray do depend
on whet her you have a --

DR. SCHRCEDER: But it's not their early
performance. They perform Ckay early. |It's late then
that they would fail

CHAI RVAN APOSTOLAKIS: O you coul d have
it the other way. They put the NR system They put
the P up front and they say if you have significant
| eakage, then you don't get the right NPSH

MR. DENNING That's right.

CHAI RVAN APOSTOLAKIS:  So it's rel evant
both places, isn't it? That's what | saw

MR. DENNING No, but actually the failure
incooling occurs |ate. Even though it's preexisting,
| eakage from the containnment that could cause -- |
mean obviously it's not included in this event tree.

CHAI RVMAN APCSTOLAKI'S:  The Wb site of the
NRC under GSI 193, for a fast, large LOCA, the LPS
and CS punps fail within seconds if you don't have
sufficient NPSA. So you don't even reach the |ab.

MR. DENNI NG They have sufficient NPSH
early. |It's late when they heat up the pool. You
know, in this case we were | ooking at yesterday, you
know, we don't want to get into this in any detail

but it's not -- that npode of failure isn't shown on
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there, but that | think is because every plant is
taking credit for the NPSH being there and --

CHAI RVAN APOSTCOLAKI S: Yeah, this does,
too, right? This event tree?

MR. DENNING Yes, this absolutely does,
but in their PRAs they don't take into account the
exerci se which --

CHAI RVMAN APCSTOLAKI'S:  But if | wanted to
take into account, | would nodify this because John
told us you can do that. You can go back and change
t he branches and all of that, but right nowit assunes
that you have sufficient NPSH

MR. DENNING And obviously the things
that we saw that Marty presented yesterday, he nust
have done that, right?

CHAI RMAN APOSTOLAKI S:  He used SPAR
That's what he says. so he nodified the three.

Ckay. Let's keep going then and | ook at
t he probability again.

DR SCHROEDER: You want to | ook at the
probability cal cul ati ons agai n?

CHAI RMAN APOSTOLAKI S:  Yeah, just one
exanpl e.

DR. SCHRCEDER: Ckay. Let's access it

froma different place in the code. Typically when we
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deal with basic events, we come over here and bring up
the basic event list, and a typical basic event is
identified with nonencl ature that cones froma NUREG
It's a fairly old NUREG but at least it's sone
reference that can establish uniformty in the nodels.

In this particular basic event | have an
AC power distribution system and | have an AC bus,
and | have a | ow power or no power failure node, and
a key detail in all of this is that this is a plant
specific event, but it uses a generic event inits
guantification. W link it to something called a
t enpl at e.

In this case the tenplate is the AC bus
conmponent tenplate. That defines the failure rates
the mssion tine and the uncertainty paraneter for
that particular system conponent, and failure node,
and there's an entire library of these things in every
nodel . Part of our ability to use automati on depends
onthis standard li brary of tenpl ates, and those woul d
be visible at the end of a nodel.

They start with Zs. This is the tenplate
library, and it is anticipate that there will be a
NUREG that describes how these failure rates and
probabilities were determ ned because all of themhave

associ at ed paraneter uncertainties.
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CHAI RVAN APCSTOLAKIS: So if we go to the

human error matter we tried to do before?

DR. SCHRCEDER: Well, we can go back to

that one. Let's see. VWiich one did | -- RHR/ SPC.
Let's see. | think that was the one we tried to dea
W t h.

CHAI RVAN APOSTOLAKI S:  Ckay, yeah. Five
times ten to the m nus four, yeah.

DR SCHRCEDER: That was the nom nal
didn't save the cal cul ation when it crashed.

CHAI RVMAN APCSTOLAKI S: Ckay.

DR, SCHRCEDER: |'d hate to attenpt to go
into this one again because if there's sonme error in
this nmodel, we could just funble around with that for
some tinme. | could try to default here, but --

CHAI RMAN APOSTOLAKI'S:  Is it possible that
you have to go to the edit there? No, down. Yeah,
that edit.

DR, SCHRCEDER: |If you want to go to the
human factor cal cul ator, you can go back to it.

CHAI RVAN APOSTOLAKI S:  Yeah, okay.

DR. SCHRCEDER: And is there anything el se
here you'd |ike to see?

CHAI RVAN APCSTOLAKI'S:  Well, if we try to

do what we attenpted earlier.
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DR. SCHRCEDER: Ckay.

MR DENNING Let's not do it the sane
way.

CHAl RMVAN APOSTOLAKIS:  Let's go to
avai lable time and see what it says. Ckay. So let's
put just enough, 20 percent, and nom nal 60, and extra
time, well, that's a difference, but 20, and see what
happens now.

DR. SCHRCEDER: Ckay. W had change in
t he val ue.

CHAI RVAN APOSTOLAKI'S: It went up.

DR. SCHRCEDER: And | fear that if we try
to go to the quick and dirty uncertainty --

CHAI RVAN APOSTOLAKI'S:  No, there.

DR. SCHRCEDER:. W got one this tine.

CHAl RMAN APOSTCOLAKI'S: W got one.

DR. SCHRCEDER: Ckay.

CHAI RMAN  APOSTOLAKI S:  So the 95th
percentile is 5.28 ten to the mnus three, and the
fifth is ten to the mnus six. So thereis a
significant, three orders of nmgnitude, range.

Yeah, we certainly have to | ook at how
these things are determned, Nilesh. At |east you get
sone results.

Has t here been any coordi nation here with
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t he guys who are devel opi ng ATHENA?

MR CHECK: We have talked to themonce in
a while to see where they are and what we're doing.

CHAI RVAN APOSTOLAKI S:  But they have not
reviewed this in detail

MR. CHEOK: Oh, they have reviewed them
W have provided the SPAR-H NUREGto them and all the
aut hors of ATHENA have given its comments and they
have been incorporated.

CHAI RVAN APOSTOLAKI S:  Ckay. So anyway,
for Decenber it would be nice to address these
guestions. Ckay.

DR SCHRCEDER: One of the other features
of SAPHHRE that we rely on heavily, this is al
related to the conmpound event. The HRA add-in is sort
of an aspect of this conmpound event cal cul ati on,
al though that was a special case. The nore general
case when you declare a conmpound event, we cone over
here to this conmpound event tab, and what we | ook for
is a series of libraries.

These are all special code capabilities
that aren't necessarily needed by the genera
popul ati on of users, but have been devel oped for one
speci al user or another. The SPAR nodel devel opnent

program uses this comon cause failure cal cul ation.
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It uses the plug utility calculation. It uses this
four group LOOP DOL and then there's another LOOP
recovery DOL that are used to cal culate various
guantities used in the SPAR program

This particul ar event that | brought upis
a common cause failure calculation. Oher events that
are very inportant are these off-site power recovery
events. Again, we use the conmpound event to cal cul ate
those, and the inputs to the cal cul ati on woul d be t he
frequenci es of each |loss of off-site power category,
the plant center, the grid, the switch yard, et
cetera, and the medi ans for the assuned distribution,
and the error factors for the distribution.

This will allow SAPH RE, when it does its
Monte Carlo solution to, in effect, calculate the
recovery probability from a different trial or
different curb definition. There's a famly of
recovery curves for each of these, and | can talk
about that a little bit nore when you go to our
uncertainty cal cul ati ons.

But the reason that we went to the DOL on
this is that in any given SPAR nodel, they wll
probably use at |east half a dozen of these events,
and for event evaluation, it is frequently necessary

to recalcul ate those for a class of |oss of off-site
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power initiator.

The GEM nodul e nakes that happen without
t he user having to recal cul ate anyt hi ng and enter new
values. | will denonstrate that in alittle bit.

kay. So we have event trees, and we have
fault trees and basic events. Let ne show you a
fairly conplex event tree just to show you the range
in size. The TRAN event tree will be hard to see
here, but this is probably as |large an event tree as
there is in the SPAR program and in fact, this event
tree is much larger than you see here because these
represent transfers for other aspects of the nodel.

For instance, this is another event tree
for a stuck open -- you see in the text that descri bes
that here. 1It's nore |egible dowm here. This is for
one stuck open relief valve. This is for two stuck
open relief valves, and this is ATWS. Those are
really all technically part of this event tree, except
those are reusable pieces that other event trees
reference as well.

Now, in the SAPH RE paradi gm you need to
link those event trees to create sequences. So what
we are |looking at is really no nore than a graphic,
and when SAPHI RE creat es t he sequences, it stores them

at adifferent place. You will come over here, and we
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can sel ect sequences, and then we can | ook at our
results through the sequences. This is what SAPH RE
solves to give us a core danage frequency.

And we have nany editing capabilities
within the SPAR nodel. W can display the cut sets
for all of the sequences or groups of sequences, and
thisis atypical result, cut set |ist for the overal
nodel. W can slice and dice this. There's a
capability to collect cut sets. Say if | wanted to
| ook at |loss of off-site power cut sets that have a
core spray check valve failure in them | can apply
that, and if there's anything that neet that criteria
-- in this case there was nothing that nmet the
criteria -- | could do that.

Sonmet hing that would definitely be here
woul d be like EPS failures, energency power system
failures. |If we had a failure of the diesel to run
we could add that, and we'd probably get quite a few
of those, and we can reference the full list, what's
i ncluded in our particular slice of the result, and we
can see what's excluded fromthe slice.

And nore to the point, we can save this in
an end state for later review and for additiona
sl i di ng.

CHAl RMAN APCSTOLAKI S:  And these are run
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according to the frequency?

DR SCHRCEDER: yes.

CHAI RVAN APOSTOLAKI S:  But, my goodness,
| ook at that. Al of themare very | ow.

DR. SCHRCEDER: Well, | picked cut sets
with a very particular criteria. You had to have a
LOOP initiator and failure of just DGA. There are
only 500 of these cut sets in the nodel, and if we
were to | ook at how many cut sets are in the nodel,
this particular nodel has 10,000 cut sets in it at
this truncation |evel.

CHAI RVAN APCSTCOLAKI'S:  Can we for this
system now | ook at the CDF?

DR SCHROEDER W can | ook at the CDF for
any system but we have to --

CHAI RVAN APOCSTOLAKI'S:  And for the whol e
pl ant, can we | ook at the systenf

DR SCHRCEDER: Yes.

CHAI RVAN APOSTOLAKI' S: Yeah, let's | ook at
t hat .

DR. SCHROEDER: W were | ooking at CDF for
the whole plant. That was what | was show ng you.
There's nore than one way to look at it. For
instance, if we want to |look at the CDF sequence by

sequence and get the overall result, here is the
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total, and here is how it breaks down by sequence.

In SAPH RE the sequence specified by a
sequence nunber and the event tree nane, and we use
very standard abbrevi ati ons so that a person that has
used the SPAR nodel for a little while would just
glance at this list and automatically recognize that
we had an inadvertent open relief valve or we have a
| arge LOCA or a transient or a |l oss of condenser heat
si nk.

That's part of the advantage of
st andar di zat i on.

Now, the SAPH RE environnent that 1've
been denonstrating here is the main tool of the nodel
devel opers. It's the main tool to maintain nodel s,
and it's the tool that you need if you're going to do
a very detail ed anal ysi s.

But for nost routine anal yses, we try to
make |life easier for the user. W go to the GEM
framework, and | went to the GEMenvironnment here, but
there's sonething else |l want to point out. In all of
t he SPAR nodel s we have this disclaimer, and there has
been an i ssue with peopl e grabbi ng a nodel and trying
to use it without really understandi ng what the maj or
i ssues associated with the use of that nodel were.

Soinan attenpt to mtigate agai nst that,
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we've provided a screen that says, well, | know all
about the limtations of this nmodel and |'mready to
goon, and if | don't know all about them |I'mreally
supposed to cone over here and | ook at them

And there would be a summary like this
that's plant specific for each nodel that says, well,
you know, this is the nunber one hitter for us on this
nodel. W really have an inpact here that needs to be
represented or accounted for or considered in our
anal ysis, and these inpacts are in ones, tws, and
threes. Well, what do they nean?

This is what a one, two, or three neans in
the inpact. An evaluation of this kind exists for all
of the nodels, and it is the nmajor part of our attenpt
to deal with structural uncertainties in the nodel

CHAI RMAN APOSTOLAKIS: So this is the
i mpact of the whole sequence there. Well, it's
actual |y groups of sequences, right?

DR. SCHRCEDER: This summary over here is
based on the total inpact of core damage frequency on
t he whol e nodel

kay. So if I've |l ooked at this and
deci ded that | understand them then | can go on and
do ny analysis. One of the key facilities in the

initiating event assessnent capability here, and the
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reason that that's inportant is because we get the
substitutions for our class of | oss of off-site power.

| need to declare one, and it mght be
something | i ke a PC, plant centered, |oss of off-site
power, and | knowthat it's aloop initiator. | have
a list here. This is special. The other initiators
woul dn't ask this question, but | have an opportunity
totell the nodul e what kind of | oss of off-site power
event | am dealing with, and if | select plant
centered, |I'm going to get a bunch of autonated
cal cul ati ons.

The first thing it doesis it goes through
and sets all of nmy initiating event frequencies to
zero and the LOOP frequency to one or true and fal se,
as the case may be. And then it goes out and it
recal cul ates all of ny off-site power recoveries.

Now, GEM doesn't know which of these are
used. It just goes and calculates all of them and
sonme of themw || be hangi ng around and unused, but it
will recalculate the ones that are needed.

CHAI RMAN APOSTOLAKI S:  There is a detai
t here hour by hour of the recovery.

DR. SCHRCEDER:  Yes.

CHAI RVMAN APOSTOLAKI'S:  How is that used?

DR. SCHROEDER: Well, | can show you that,
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al though it would be best not to showit in the GEM
environment. | need to switch back. So let nme do
that. Let me cancel this process.

CHAI RVAN APCSTOLAKI'S: | nean the result
shoul d be an integral value, right?

DR SCHRCEDER: Yes.

DR BUELL: W put a full set of those
hour by hour for 24 hours even though we don't use
themall. |It's just part of the library of events
that we put in there. So that's standard for every
nodel. We'll have every hour in there.

DR. SCHRCEDER: Switch back to SAPH RE
agai n.

CHAI RVAN APOCSTOLAKI'S:  But in a particular
si tuation, you my have a thernal hydraul i c
cal cul ation that says, you know, in 45 m nutes you're
going to be introuble. Then you will go and pick the
appropriate value for recovery of power.

DR BUELL: Exactly.

CHAI RVAN APOSTOLAKI S: | see.

DR SCHROEDER: This is how it works.
this is the station blackout nodel for this plant.

CHAI RVAN APOSTOLAKI S: Yeah, yeah. Ckay.

DR. SCHRCEDER: And many of the things

that we have to talk about today involve what the
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right time is to credit in this colum. For this
particular nodel, if we have a HPClI or RCCl success
and we're able to depressurize at some point down the
line and bring on fire water and extend our battery
lifetime sufficiently by accredited |oad shedding
procedures at the plant, we would have a 14-hour
[imtation --

CHAI RVAN APCSTOLAKI S: Ckay.

DR. SCHROEDER: -- recovery for the
sequence.

| n anot her sequence, we --

CHAI RVAN APOSTOLAKI'S:  So the quote then
woul d be peak just --

DR. SCHRCEDER: Well, that's already coded
inthe fault tree, and what the code needs to do, it's
automated. See, the nodel devel oper has to do all of
t hi s.

CHAI RMAN APOSTOLAKI S:  Ri ght, but --

DR SCHRCEDER: There are basic events in
there for each, and if we l|ook at one of the
graphics --

CHAI RVAN APOSTOLAKI S: But fromthe series
of val ues you showed us, only the val ue correspondi ng
to that time would be sel ected.

DR SCHROCEDER: Ri ght.
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CHAI RVAN APOSTOLAKI S:  Ckay, okay.

DR. SCHRCEDER: In this particular
sequence that | just selected the fault tree for, this
woul d be the default, the smallest value in the nodel.
Al of the others are bigger than this. | could
credit off-site power recovery in 30 mnutes. | could
credit the operator failure to recover a diesel in
that 30 minutes, and then there's sone credit for
ability to align off-site or optional power supplies.

There's a blackout generator at this
plant. There is another off-site line that they want
to take credit for, and because this is a 30-mnute
sequence, there are probably operator actions in these
that are nore restrictive than the general case here.

At any rate, the calculation that GEMis
going to do for you is going to change this nunber
depending on what class of |oop you had. For
instance, if this was a grid related analysis that |
was doing, this would be a very different nunber than
if it was a weat her rel ated anal ysis that | was doi ng.

CHAI RVAN APOSTCOLAKI S: Sure.

DR SCHROEDER  And because that's
difficult to calculate, GCEMdoes it. |In fact, SAPH RE
does it for the base case by doing a frequency

wei ght ed average of the |oop cl asses.
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CHAI RVAN  APOSTOLAKIS:  If | change

something, how long will it take for the nodel to
recal cul ate overl oads?

DR. SCHRCEDER: Not very long. | could
generate this one here. | started to do that PC LOOP
W could | ook at this change set. Wat | was doing in
GEM is reflected in SAPHHRE, and if | start to run
this, I would get a result based upon just a nom na
| oss of off-site power.

And because | oss of off-site power is a
fairly conplicated thing, | mght want to change the
truncation for that when | go to run it.

SAPHI RE is now nmaking the values that |
selected the tenmporary values to use in the
calculation. |If | cone over here to the sequences,
sel ect all of the sequences and ask the code to sol ve
it, I don't want to attenpt to solve this nodel at D
m nus 12 anynore because |'ve changed the initiating
event frequency by three orders of magnitude.

Onh a desktop engine, it mght be

reasonable to solve it here, but just for the sake of

a denonstration, let nme knock that back to -- | was
trying to go for ten there -- and see howlong it
t akes.

It's not working the problem and each
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time you see a flash down here, it's finishing up a
sequence.

CHAI RVAN APOSTCOLAKI' S: Cez.

DR SCHROEDER: And it's done. So if |
wanted to see the results associated with that
analysis, and | can sort themby the --

CHAI RVAN APCSTOLAKI'S: | want to see the
total. Can we |ook at the total CDF?

DR SCHROEDER: Yes. That is there.

CHAI RVAN APCSTOLAKI'S:  So it was done in
15 seconds, right?

DR SCHROCEDER: Yeah, and this is the
result.

CHAI RMAN APOSTOLAKI'S:  So the total CDF is
--and if I want to | ook at the uncertainty on that?

DR SCHROEDER: If | want to | ook at the
uncertainty on that, 1'Il have to wite an additi onal
calculation. 1'lIl have to go to uncertainty, and |
could probably run 5,000 sanples fairly quickly.

CHAI RVAN APCSTOLAKI S: Ckay.

DR SCHRCEDER But so that we're not here
too long, I'Il try it with 1,000, and down here you
have the runni ng sanple count.

CHAI RMVAN APOSTOLAKIS:  This is straight

Mont e Carl o.
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DR. SCHRCEDER: | believe that's what |

selected. The LSH option is available. Those are the
only two options.

MR. DENNING Now, what did it do before?
It did a point estinate before?

DR. SCHRCEDER: That was just a point

estimate, and doing this sort of by sequence here, the

proj ect .

CHAI RVAN APOSTOLAKI'S: It probably takes
a mnute or so. It didit?

DR,  SCHROEDER: So now | want to
di splay --

CHAI RVAN APCSTOLAKI S:  No, the previous
one, the uncertainty, yeah.

DR. SCHROEDER: Yeah, display uncertainty?

CHAI RMAN APCSTOLAKI' S: Yeah

DR SCHRCEDER: This is the result | have
now.

CHAI RMAN APOSTOLAKI S:  Now, in the
previ ous one you had things like -- yeah, here, the
cyrtosis, skewness. You are obviously working with
statisticians.

(Laughter.)

DR. SCHROEDER: Right, although for

soneone who is not a statistician, we have current
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guantile display and we have a plot, and the plot is
based on a fairly limted nunber of data points. In
ot her words --

CHAI RVAN APCSTCOLAKI S: Maybe we shoul d
have Regul atory CGui de 1174 that uses the mean CDF and
its cyrtosis.

(Laughter.)

CHAI RVAN APOSTOLAKI S: Huh?

MR, CHEOK: No comment.

CHAI RVAN APOSTOLAKI' S: No comment .

PARTI Cl PANT: | thought that had to do
with the Atkins diet.

(Laughter.)

CHAI RMAN APOSTOLAKI S:  Great, John. This
is very good. This is very, very good.

DR. SCHRCEDER: There's one thing that |
really wanted to show you in GEM and to show it |
really need to get to the back end of the calculation
because | think it's an inportant feature. So let's
try to go and do a real quick assessnent here w thout
changi ng anyt hi ng.

And I'm going to change the cutoff even
| ower here. So it won't be a very meani ngful
cal culation, but it will be fast.

CHAI RVAN APOSTOLAKI S: Now, you have done
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sensitivity studies to appreciate the significance of
t he cutoff val ue?

DR. SCHRCEDER: Yes, yes, and we maybe
don't do a sensitivity study on each plant each tine
because we nmake a judgnment that E mnus 12 is deep
enough for all of the nodels, and generally it is nore
t han deep enough.

And since the code only takes a m nute or
two to solve, if a person wants to knock that down to
E mnus 15, they can. |In fact, when | benchmark a
nodel, | often have to go to E mnus 15 to make sure
that very |low inportance events show up in the cut
set. W don't ship it that way, but you know, it's a
five minute cal culation at my desk.

Now, the reason | wanted to show you
this --

CHAI RVAN APOSTOLAKIS:  So you take a
break?

DR SCHRCEDER: Pardon ne?

CHAI RVAN APOSTOLAKI'S:  During those five
m nutes you take a break?

DR. SCHROEDER: Yes. (et sone nore
cof f ee.

| have a solution here from that

cal cul ation. These are the sequences that survive ny
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very high truncation. There's not nmuch there.

But | wanted to show you the reporting
function, and it's fairly crude, but it's inportant
because the idea in creati ng GEMwas t o have sonet hi ng
t hat produced a quick report that totally docunented
the result.

In this case | had a conditional core
damage probability which is the nmetric for initiating
event assessnents, a 3.5 Emnus 6, but if I printed
this thing off and stuck it in a binder sonepl ace and
sonmebody asked me how | got that result later, well,
t he nodel would have all of the details necessary or
the report would have all of the details necessary.

For instance, | have the probabilities
that the original base case had and then the current
case has. The current case is nanely mnmy anal ysis
circunstances. | have the initiating event val ue and
then all of the recovery values, and if | had changed
any ot her conponents in here, those would show up in
the list.

Then | summarized the sequences in the
conditional core danamge frequency of each sequence
that contributes to nmy result. Then | go and | tel
t he revi ewer what the definition of the sequence is in

terns of systens.
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For instance, loss of off-site power,
sequences 32-9 woul d actually be a bl ackout sequence,
and a person would need to go and | ook at the station
bl ackout event tree to understand that quickly, but if
they didn't go to the event tree, they can see the
sequence logic. There was a success of the reactor
protection systemwith the failure of energency power
with a stuck open relief valve, with failure of the

RCCI system and failure of the HPCl system

And because I know  what t hose
abbreviations are, | didn't have to cone down here and
read it, but if | needed to know what the systens
were, | would cone down here and find out in ny fault

tree |list.

This is just the fault trees that were
actually used in any of the sequences that showed up
in the results.

CHAI RVAN APOSTOLAKI' S:  Very good.

DR. SCHROEDER: Then | would cone down and

| would look at the cut sets associated with each
sequence, and when | get all done with that | --

CHAI RVAN APOCSTOLAKI S: Do you have an
i nportance neasure somnepl ace?

DR SCHRCEDER: Not here, but that's

because | didn't ask for that. | can go back and I

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

125

can request those.

CHAI RMAN APOSTOLAKI'S:  No, that's fine.

By the way, | renmenber you're cal cul ating
Fussell Vesely, right? No, actually you call it
somet hi ng el se.

DR SCHRCEDER W cal cul ate al nost
anyt hi ng that anybody has thought of that they m ght
want to see in the nodel

CHAI RVAN APOSTOLAKI'S:  No, but you call it
something else. You call it risk reduction work,
right? At least in the earlier versions it was a risk
reduction work. It still is.

DR. SCHRCEDER: They get the sane results,
yes.

CHAI RVAN APOSTOLAKI S: Except you do sone
cal culation, right?

DR. SCHRCEDER: That's right.

CHAI RVAN APOSTOLAKI S:  The fossil vessel.

DR. SCHRCEDER: At any rate, if | go
back - -

CHAI RVAN APOSTOLAKI'S:  Now, since you've
done all of these things, do you have a plot of the
CDFs of all these reactors?

DR. SCHRCEDER: | don't have one right --

CHAI RMAN APCOSTOLAKI S: A base case?
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DR. SCHRCEDER: | don't have such a thing

ready to hand out, but in effect, it can be generated
rat her quickly using the autonmation that we tal ked
about earlier. |It's just that we don't keep such a
thing ready to hand out. W would have to go back to
our desk and run the macro, and it woul d probably comne
out in 15, 20 minutes once it --

CHAI RVAN APOSTOLAKI'S: | nean, if you get
i ke the one you showed for the station blackout.

DR BUELL: W could run that, and we have
some automatic macros that will dunp that out into a
report function and --

CHAI RVAN APOSTOLAKI'S:  Ckay. You can run
it. Have you run it before?

DR BUELL: At various tines we' ve | ooked
at that.

CHAI RMAN APCSTOLAKI S: And what was the
conclusion? | mean, are there any CDFs that are cl ose
toten to the mnus four or higher?

DR. BUELL: There was a couple of them
but we' ve since knocked themdown. There's none above
ten to the mnus four at this point.

CHAI RVAN APOSTOLAKI S: None?

DR BUELL: There are sone that are close,

but there's none above ten to the mnus four at this
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poi nt .

DR. SCHRCEDER: There was one pl ant that
showed up right at the line, and they took great
exception to that and have been arguing with us about
it since, and pending resolution by the SRAs on what
to credit at that plant, it could be substantially
| ower than that.

CHAl RVAN  APCSTOLAKI'S: Wl l, that's
significantly different from the conclusions of the
| PE project, right?

DR BUELL: Well, there's been a |ot of
penci|l sharpening in the intervening years.

CHAI RMAN  APOSTOLAKI S:  That was ny
guestion. Is it because of pencil sharpening or they
actually did something? But this is not for you.
nmean, sonmehow we will ask this question of sonebody
else. Nlesh, is that you? 1Is it your group?

MR CHEOK: M guess is it's both. |
nmean, plants have done inprovenents since the |PEs,
and t hey' ve done i nprovenents as part of the | PEs, but
there's also inprovenents in technol ogy and how we
define things, and that has brought down the CDF

CHAI RVAN APCSTOLAKIS:  So is it fair to
say, MKke, there are no units in the United States

that are above the goal for internal events at power?
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MR CHEOK: It's probably fair to say that

SPAR nodel s at this point do not show too nany units
or any units that are above the goal for interna
events, but that's for the scope of SPAR nodels.

DR. THADANI: George, why is there ten to
the mnus four? A reactor year core damage frequency
goal for internal events?

CHAI RMAN APOSTOLAKIS:  No. This is the
t ot al

DR. THADANI: That's what | thought. So
internal events would be sone --

CHAI RVAN APOSTOLAKI S:  Yeah, but we're
calculating internal events only.

DR. THADANI: And to answer your earlier
guestion, you mght recall that there was a NUREG
prepared that provides insight scan from | PE revi ews
and | PEEE revi ews, and that describes briefly sone of
the things that the |icensees have done.

CHAI RMAN APCSTOLAKI S:  There were 19 PWR
units whose CDF was above the goal.

DR. THADANI :  Yes.

CHAI RVAN APOCSTOLAKI'S:  So if now there's
only one and even that is in doubt, that's a
significant change, it seenms to ne. Sonebody should

cone here and brief the commttee about that. s it
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a former | PE guys or sonebody, or nmaybe you? G ve us
a profile fromwhat you' ve got froma CDF.

MR CHOKSHI: | think whoever does it wll
have to study it. W' Il have to study and | ook at all
of these pieces and --

CHAI RVAN APCSTCLAKI S:  Take your tine.
Take your time. So tonorrow at noon, you'll probably
do it.

(Laughter.)

CHAI RVAN APOSTOLAKIS:  No, it's really an
i nportant insight because the conmittee, not just the
subcommittee, the comm ttee has been left with the
i npression that was created by the IPEs. | nean their
report that M. Thadani just mentioned, and if now we
have a change, it would be nice to know that, right?
Because the I PEs didn't | ook at the | ow power shut down
ei t her.

DR. THADANI: No, they did not.

DR. BUELL: There have been nmany pl ant
nods in the intervening years. There's been a | ot
of --

CHAI RVAN APCSTCLAKI S: | appreciate that.

DR. BUELL: And even recently we just
recei ve updates of plant nods.

CHAI RVAN APOSTOLAKI S: When NUREG 1150
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cane out and it was reviewed, that was one of the
i ssues that was addressed. How are the results of

NUREG 1150 di fferent fromthose of the reactor safety
study? And there was a significant reduction in all
of the netrics, and that was a very nice thing to see.

And, again, it was really a conbi nati on of
both better anal ytical methods and plant --

VR. CHEOK: And pl ant experience,
operating experience. W show in our trending
anal ysi s that conmponent reliabilities are going up and
initiating frequencies are com ng down.

CHAI RVAN APOSTOLAKI'S:  So you produced a
report that made that very clear.

MR CHEOK: That's correct.

CHAI RVAN APCSTOLAKI'S:  But it seens to me
that kind of information would be useful to the
Comm ssioners as well. | mean, this gives a picture
of the industry, right? This is where we are now.

MR. DENNING But Dana is going to say,
"Well, what's the seismc risk then?"

CHAI RVAN APCSTOLAKI' S:  Dana is not here.
So he cannot say it.

MR. DENNING No, | agree.

CHAI RVAN APCSTCLAKI S:  No, but really,

it's nice to see every several years that we are
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inmproving this. | mean, there was a very inpressive
result and figures were produced conparing 1150 with
reactor safety study. Very inpressive.

MR DENNING But it is as part of that
important to say, "Well what has the plant actually
done?" It has reduced it --

CHAI RVAN APOSTOLAKI S:  Absol utely.

MR. DENNING -- versus how nuch as
shar peni ng your pencil.

CHAI RVAN  APOSTOLAKI S:  You have to
understand that. So maybe, N lesh, it's your group
that will have to do this at sone future time because
you guys have access to all this, and all you have to
do is go back to the IPE | essons |earned, and they
have a couple of tables. | nean, it's not a big deal.

MR CHOKSHI : Well, also we're to | ook at
this is plant journey analysis (phonetic). What are
the features? Both sides you need to | ook at
carefully and see.

CHAI RVAN APOSTOLAKI S:  Yeah, yeah. See
there is no other side. 1 don't think the |IPE group
exi sts anynore.

MR. CHOKSHI: Charlie's group will take it
under advi senent .

CHAI RVAN APOSTOLAKI S:  Typical staff
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response. "We'll think about it," which is okay. W

really want you to think about it before you cone
here.

No, but | think that's inportant. It may
even be worth issuing a report on that, a small --

MR CHOKSHI : Well, | think it's very
interesting as you said, a question inside that you
can get.

CHAI RVAN  APOSTOLAKI S:  Absol utely,
absolutely. Wll, have we exhausted the useful ness of
this exanple, John.

DR SCHRCEDER: Yes.

CHAI RVAN APOSTOLAKI' S: Wbnder f ul

DR SCHROEDER: In fact, that's all that
| had prepared to show. The only thing that --

CHAI RMAN APCSTOLAKI S:  Well, | stil
hadn't seen though for this plant the CDF with its
uncertainty. Can we see that?

DR. SCHRCEDER: Ch, yes, we can see that.

CHAI RVAN APOSTOLAKI' S: And then maybe LERF
as wel I ?

DR. SCHRCEDER:  No.

CHAI RVAN APOSTOLAKI S:  Are you cal cul ating
LERF?

DR. SCHROEDER: | can't do that. That's
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not incorporated in this nodel.

CHAI RVAN APCSTOLAKI S: Ckay.

DR. SCHRCEDER: And that actually is an
issue that we'll talk about |ater.

CHAI RVAN APCSTOLAKI S: Ckay.

DR SCHROEDER: It's a nodel naintenance
i ssue.

CHAI RVAN APOSTOLAKIS:  So let's just | ook
at CDF.

DR. SCHROCEDER: Ckay. |I'll have to resel
(phonetic) the sequences here.

CHAI RVAN APCSTOLAKI S:  Now, when you do
t hese changes, the code preserves sonewhere the base
case that you've already done, right?

DR SCHRCEDER: Yes.

CHAI RVAN APOCSTOLAKI S:  Ckay. You don't
have to go back and restore it.

DR SCHROEDER: No. Well, in this case
|"mrecalculating it because it's not easy to copy the
base case into the current case. It's really designed
to go the other way for conparison purposes. The
current case can be copied into the base case and used
as a later reference, but when | want to reestablish
the current case, | have to go and make a run, which

| " ve al ready done.
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CHAI RVAN APCSTOLAKI S:  Okay. So let's

| ook at it.

DR SCHRCEDER: And | have to do the
uncertainty though, and I'Il try 1,000 sanples here.
Like I say, | don't know how far -- okay. This is

going fairly fast.

CHAI RVAN APOSTOLAKI S: So?

DR SCHROEDER: O course, the code is
having to recal culate all of the probabilities in the
nodel about 1,000 tines for us, and it is taking some
tinme.

MR. DENNING \Wiile we're waiting, you

know, we should have asked Dr. Shack's question

earlier.
CHAI RMAN APOCSTOLAKI'S: | did | thought.
MR. DENNING Did you?
CHAI RVAN APOSTOLAKI S:  They said they
foll ow 1150.

MR. DENNING | guess that's right. So
t hey' re not doi ng anythi ng new.

CHAI RVAN APOSTOLAKI S:  Ckay. Here we are.
Base. \Were are we | ooking, base or current?

DR. SCHRCEDER: We're | ooking here.

CHAI RVAN APOSTOLAKIS: Ckay. So it's ten

tothe mnus five and 95th is what? A factor of five.
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Ckay. | don't like the skewness value, but that's
okay. | think it's too high.
Do we really know that stuff so well, a

factor of five? And this is a plot of what?

DR SCHROEDER: Well, this is --

CHAl RVAN APOSTOLAKI S: CDF?

DR. SCHRCEDER: -- the probability density
function for the core damage frequency.

CHAI RMAN APCSTOLAKI'S: It | ooks |ike
normal , huh?

DR. SCHRCEDER: And, again, that's not a
ot of data points. It gets a little jaggy because
this plot really only uses 20 or 30 points.

CHAI RVMAN APOSTOLAKI S:  Okay. Good. Let's
nove on.

DR SCHROEDER: That was all that there
was in the denonstration unless there was sonething
specific you would like to see.

CHAI RVAN APCSTOLAKI S:  Good, excel |l ent.
This was very good.

So what's the next subject?

DR. BUELL: Maj or nodeling assunptions was
t he next topic.

CHAI RVAN APOSTOLAKI'S:  Are we goi ng back

now to your slides?
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DR BUELL: Yes, going back to the slides.

CHAI RVAN APOSTOLAKI'S:  And that woul d be
Slide 31?7 kay.

DR BUELL: kay. G ven any PRA you've
got to make assunptions on how you nodel what are some
of the key criteria. These are sone of the major
nodel assunptions that we use in the SPAR nodel.
kay?

And they're not ranked in order or
anyt hing, but this happens to be no recovery of DC
power after battery depl eti on happens to be one of our
nost i nmportant assunptions.

CHAI RVMAN APCSTOLAKI'S:  And why is that
t here?

DR BUELL: Well, the reason that -- okay.
This is a |l egacy itemthat has been ongoi ng since the
begi nning of the program but what this assunption
says is after the battery is deplete, we're not taking
any credit for aligning power onto your emergency
buses again after that point.

And there's a variety of rationale that
goes underneath that. The fact that sone of your
energency lighting could be out, the fact that you
don't have renote control of your buses at that point;

you woul d have to manual ly bring them on, you know,
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one at atinme. |It's a conplex evolution.

CHAI RVAN APOSTOLAKI S: But | thought there
was a significant time to core uncover after that.

DR. BUELL: There is, okay, but |ike I
say, this is a limting assunption right now that we
have that we're | ooking at, and this is one of our --
not only is it a major nodeling assunption, but it's
a maj or nodeling uncertainty as well.

CHAI RVAN APOCSTOLAKI S:  Now, is there al so
uncertainty to the time of battery depletion?

DR. BUELL: Every plant has their own
battery depletion tine basically.

CHAI RVAN APOSTOLAKI S:  Seven hours, 12
hours? | nean, it's --

DR. BUELL: It goes anywhere from
approximate two hours to | think the | ongest we nodel
is 12 hours.

CHAI RVAN APCSTOLAKI S:  So how do you
handl e t hat ?

DR. BUELL: W handle that explicitly in
t he event trees.

CHAl RMAN APOSTOLAKI'S: Do you use one
val ue or do you put uncertainty distribution on these
val ues?

DR. BUELL: There's uncertainty on the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

138

recovery values, but there's no uncertainty on the
battery --

CHAI RVAN APOSTOLAKI'S:  Way not? | nmean,
what if the licensee says 11 hours and you suspect
it's nore |ike seven?

DR. BUELL: W don't have any way to check
that. Basically we have to rely on what they tell us.

CHAI RVAN APOSTOLAKI'S:  Can't you put that
uncertainty distribution on the tinme?

DR, BUELL: W could run sensitivity
studies on that. W would --

CHAI RVAN APCSTOLAKI' S:  But not
uncertainty.

DR. SCHRCEDER: There's no capability
right nowto build that into the Monte Carl o sanpling
scherme. It would require use of the plug-in
capability.

CHAI RVAN APOSTOLAKI S:  Isn't that another
par anmet er though, John? | nean, why isn't --

DR SCHRCEDER | said there's no
capability now, but it could be built into the DOL.
The plug-in capability is what we use to nodel these
t hi ngs because they are specific to our application.
Al it would take is a decision to go that direction

and it could be done. There's no real difficulties
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t here.

CHAI RVAN APCSTOLAKI S:  Yeah, | nean that
woul d make nmuch nore sense, it seens to ne.

DR. SCHRCEDER: O course, the biggest
difficulty is assigning the degree of belief to the
di stribution, you know, determ ning a nodel.

CHAI RVAN APCSTOLAKI'S:  But | think it's
easier to argue about what the distribution is rather
than argue about what the right point estimate is
because t hen, you know, the stakes are higher. If you
put probability, even a small histogram it doesn't
have to be a continuous distribution, you know. Two
or three or four values, and you know, you wei gh t hem
appropriately. That probably would be a better and
easier way of doing it.

DR. SCHRCEDER: Ckay.

DR. BUELL: And that's sonething that
could be done, but right now we do not have that
capability in there, nor do we --

CHAI RVAN APOSTOLAKI' S: Ckay. Well, we're
here to help. W're here to help.

DR. BUELL: Okay. That's a significant
one, and one of the reasons it's significant is like
you i ndi cated, you may have several hours beyond t hat

poi nt for core uncovery (phonetic) core damage, but we
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don't take any credit for that intervening period
beyond the battery life.

CHAI RVAN APOSTOLAKI S: And that al so could
be sonet hing that woul d be handl ed probabilisticly.

DR BUELL: That coul d be.

CHAI RVAN APOCSTOLAKI' S: Coul d be.

DR BUELL: And we're going to deal with
that particular issue later on. Comon cause is not
nodel ed across different systens. That's one of our
assunpti ons.

CHAI RVAN APCSTOLAKI S:  That's a standard
assunpti on.

DR BUELL: That's pretty standard. There
are sone plants out there that try to do that, but
that's the exception rather than the rule.

Okay. Pre-accident human errors are not
nodel ed.

CHAI RMAN APOSTOLAKI S:  Real ly? That neans
during routine test and mai nt enance?

DR BUELL: W do have fail to recover
equi pnent fromtest and mai ntenance, but this refers
to nmore |ike mscalibration of instrunentation |evel,

i nstrument ation, those type of --
CHAI RVAN APOSTOLAKI'S:  But if they do

mai nt enance and forget to reopen valves, that's part
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of it.

DR BUELL: W have that in our nodel.
That's explicitly nodel ed.

CHAI RMAN APOSTOLAKIS:  So it's part of the
human errors.

DR BUELL: That's correct, for failure to
recover equipnent.

(kay. Basically we assunme in station
bl ackout and LOOP events that all run failures occur
at tinme zero, and that's an issue that will conme up
| at er on agai n.

CHAI RVAN APCSTOLAKI S: But not in other
initiating events? You don't assune that in others?

DR. BUELL: W do in other initiating
events, too, but typically this is where it's nost
i mportant.

CHAI RVAN APOSTOLAKI S:  But, again, there
has been a series of very interesting reports com ng
out of the same shop where anal ysts | ook at various
i ncidents that have occurred, and they | ook not only
at the wunavailability of the thing, you know, on
demand, but also the unreliability over a period of
time, and then you can lunp the two together if you
want and say this is the unreliability of the thing,

failed to start or it starts successfully and fails
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sone time |ater.

So I'"'m a bit surprised that you' re not
i ncl udi ng that.

DR. SCHRCEDER: W are including that. |
think there's a failure to conmuni cate exactly what
we're neaning by it fails to run at tinme zero. 1In a
cut set for, say, loss of off-site power station
bl ackout, you mght have Diesel A fails to run and
Diesel Bfails torun. Both are characterized by fai
torun in the first hour and fail to run during the
24- hour m ssion.

But that particular cut set at |l east with
respect to recovery considerations, both failures
occur i mredi ately at the begi nning of the | oss of off-
site power. W do not try to attenpt to do the
mat hematics where Diesel 1 fails at ten hours and
Diesel 2 fails at 15 hours.

CHAI RVAN APOSTOLAKI'S:  But then how do you
cal cul ate the probability of recovery, which is tinme
dependent ?

DR. SCHRCEDER: That's right. W assune
that there's a criterion that has to be net, for
instance, the tine to core uncovery and that it starts
at tinme zero when the | oop occurs and the cl ock begi ns

runni ng on that recovery.
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There are mat hemati cs that we have used in
the past totry to convol ve (phonetic) the probability
distribution so that we assume -- we do an
integration, in effect, of the fail to run
di stributions and the recovery tinme so that you get a
credit for Diesel Arunning for one hour and D esel B
then failing at ten hours, and then the clock starts
running on our recovery at zero to whatever your
accunul ated time is.

And if you integrate across all such
times, you' re basically doing a convolution integral,
and we can't automate this easily. So we haven't
applied it now, but it would in the worst case give us
a reduction to 20 percent of the current run-run type
of cut sets. It's just very --

CHAI RVAN APOSTOLAKIS:  So that tine you
assume sonebody has cal cul ated, by doing the actual
calculation that involves the tinme dependent failure
of the diesels. | nmean it can't be arbitrary. It has
to be related to that.

DR. SCHRCEDER The time constraint for
recovery is sequence and cut set dependent, and it
depends on what systens have operated and what
failures have occurred.

As | showed you in the station bl ackout
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tree, this particular nodel m ght credit 14 hours, but
in the particular cut sets, that particular 14 hour
recovery is 14 hours fromwhen the | oop occurs. 1In a
particul ar cut set for that sequence, it may nean t hat
we can go 14 hours fromwhen coolingis initially | ost
or when the diesels initially fail, and if we goto a
convol ution type technique, then we take credit for
all possible conbinations of run-run failures, one
occurring at one hour and ten hours, two hours, 12
hours, all of that.

CHAI RVAN APCSTCLAKI S:  But the assunption
of 14 must include in it sone estimte of howlong the
di esel s m ght operate.

DR SCHRCEDER: The diesels in our nodel
have to operate --

CHAI RVAN APOSTOLAKI S:  Even though you
don't include them

DR SCHRCEDER No, our diesels have to --

CHAI RVAN APOCSTOLAKI' S:  You don't include
the actual time of failure. You don't nodel the tine
dependent failure of the diesels. You are assumn ng
that they fail at time zero, but then you have an
assunption that as far as recovery of off-site power
is concerned, we are interested in 14 hours. Is it

going to be recovered in 14 hours?
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That nunber 14 nust have cone from sone
ki nd of cal cul ati on.

DR, SCHRCEDER R ght.

CHAI RVAN APCSTOLAKI S: And what |' m sayi ng
is that that nunber probably includes an average tinme
for the diesels to operate.

DR SCHROEDER: No, not in our nodels.

CHAI RVAN APOSTCOLAKI'S:  So what did it cone
fronf

DR. SCHRCEDER: For a given sequence, |ike
the sequence that | described that nunmber would be
based on the battery depletion tine because for that
particul ar sequence, the limting issue is how | ong
the batteries will support operation of the turbine
driven systens.

CHAI RMAN  APOSTOLAKI S: Wl |, yeah
assum ng that you have no AC power, which is a strong
assunpti on.

DR SCHRCEDER: Correct. Well, that
defined in the cut set. | nean we have nany cut sets
for many different circunstances. In that particular
scenario | woul d have cut sets for two diesels failing
to start on demand, and | woul d have cut sets for one
failing to start on demand and another failing to run,

and then | would have one for the run-run fail ure.
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The mat hematics of the start-start failure
are exactly correct. This assunption applies to the
run-run failure where we say that the clock starts
counting on recovery when the LOOP occurs, not when
t he second diesel fails.

CHAI RVAN APOSTOLAKIS:  So that's ignored
conpletely, the time until the second diesel failure.

DR. SCHRCEDER: W ignore it in computing
the recovery. W don't ignore it in conmputing the
probability of diesel failure.

CHAI RMAN  APOSTOLAKI S:  But for the
recovery, it probably makes much nore -- has nore
i mpact .

DR. SCHRCEDER: It has a big inpact.

CHAI RVMAN APOSTOLAKI'S:  And the utilities
have not conpl ai ned about this?

DR SCHROCEDER  Yes. Now, sone of the
utilities will actually do the convolution. Wat
you'll see out there is those that have four redundant
trains of enmergency power feel no need to undertake
the conplicated nathematics. Those that have two
trains feel a desperate need to wundertake the
mat hematics, and they pretty well do it.

CHAI RMVAN APCSTCLAKI S:  Yeah, you don't

have to do it exactly. | mean, you can have an

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

estimate of an average tinme. It doesn't have to be a
convolution, in other words. You take System 1 out of
two systens. You have the failure rate of the diesel
system You say, "What's the nean tinme to failure of
this systenf"

It's five and a half hours. Ckay. 1'll
use five and a half hours. So then the battery
del etion issue starts after five and a half hours
rat her at the begi nning.

That's a very sinple way of doingit. You
don't have to go to conplicated nmathematics. In fact,
these fornmulas are available in books. So that's
sormet hing that you may want to think about.

DR BUELL: Well, that's one of our issues
that we're going to address |ater on.

CHAI RVAN APCSTOLAKI S: So what you are
listing here is nodeling assunptions that you plan to
revisit?

DR BUELL: Some of these we'll plan to
revisit if they're significant enough. Sone of them
definitely -- there are several of them here that we
are goingtorevisit. Sone of themwe' re just stating
as a fact.

CHAI RMAN APOSTOLAKI' S: Yeah, the CCF, for

exanple, you don't have to revisit. | don't think
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there is any evidence that conmon cause failures
across system have been a problem

DR. BUELL: No.

CHAI RMAN APCSTOLAKI'S:  But the time to
failure of the diesels | think is inmportant because
the recovery curve for the off-site power is fairly
steep, as | recall. So by changing the tinme, you
change the probability significantly.

DR SCHRCEDER: W have a side technical
t hread where we coul d denonstrate the nmethod, but the
bottomline is that for a typical run-run cut set that
woul d be solved with convolution, the resulting cut
set is about 20 percent of the result that you would
get if you just assuned that the run-run failures
occur at tine zero.

So we're nissing on those particul ar cut
sets by nmaybe a factor of five, but while it sounds
real big, those run-run cut sets are only a snal
fraction of all of the cut sets so that the inpact on
the nodel isn't that big. It's sonmething | ess than
t hat .

CHAl RMAN APOSTOLAKI S: Anyway, we can --

DR, BUELL: Anyway, this is one of the
i ssues that we'll tal k about |ater also, but the next

itemis failure of subsequent AC power recovery
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station blackout sequences can be neglected.
Basically after you went to a station bl ackout once we
get power back on, we stop the clock. W say we've
got enough redundancy that the probability of those
failures is negligibly small. That's just an
assunption that we make.

CHAI RVAN APCSTOLAKI S: Good.

DR BUELL: | knowthat's a little bit
optimstic, but we have | ooked at that issue, andit's
a pretty mninmal inpact.

Successful diagnosis is inplied in all
sequences with a coupl e of exceptions. One is a steam
generator tube rupture where you have to diagnose
whi ch generator it's in. The other one is in | SLOCA
events where you have to di agnose where your failure
was and try to isolate it.

Those are the two exceptions to that, but
in pretty rmuch all of --

CHAI RVAN APOSTOLAKI S: What was the second
one? The second one was?

DR BUELL: |Is an | SLOCA sequences where
you' re di agnosi ng where your rupture was and how to
isolate that. Everything el se we assune that you are
inthe right procedure and that you are follow ng the

correct path.
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kay. The next one is instrunentation and
control, not explicitly--

CHAI RVAN APOSTOLAKI S:  So how do you node
di agnosis in those two situations?

DR BUELL: You do not nodel those
explicitly. W assunme that they're followed. They're
in the correct procedure at that point. They're big
picture itens.

CHAI RMAN APOSTOLAKIS:  Ch. So then the
statenent is correct. The successful diagnosis is in
naught (phonetic) sequences.

DR. BUELL: oh, with --

CHAI RVAN APOSTOLAKI'S: I n those two, in
t hose two.

DR, BUELL: In those two exceptions we
have an operator acci dent that we have generat ed based
on --

CHAI RMAN APOCSTOLAKI'S: Probability?

DR BUELL: -- yes, based on the input of
trying to ascertain which generator you're in.

CHAI RVMAN APOSTOLAKI S:  So SPAR-H becones
nore and nore inportant every day, huh? Yeah.

DR. BUELL: So anyway, yeah, we do go
t hrough a detail ed anal ysi s.

CHAI RVAN APOSTOLAKI S: Who devel oped SPAR-
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H? Who's the guy who will be presenting it?

MR. CHEOK: Dave Gooden

DR. BUELL: The next one is
i nstrumentation and control is not explicitly nodel ed
for a variety of reasons. Nunber one is we don't have
that | evel of information. The other one is typically
it's not a driver as far as risk. Okay?

Errors of conm ssion not nodel ed because
you can get into an infinite nunber of conbi nati ons of
that, and typically that's not been shown to be
important at | east in the PRAs.

CHAI RVAN APCSTOLAKI S: That's where ATHENA
was supposed to help us, errors of conm ssion.

DR BUELL: kay. Well, we don't nodel
that as part of the SPAR node.

Limted recovery nodeling, this varies
across the industry and the PRAs, but basically we
don't |ook at recovery nodeling with a couple of
exceptions. In a station blackout we | ook at getting
of f-site power back. W |look at getting the diesels
back, and on a loss of service water, we |ook at
getting the system back. W don't give it nuch
credit, but there's sonme issues there.

Servi ce wat er envi ronnent al i ssues are not

nodel ed. This has to do with water quality, and
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that's sonet hing we're going to di scuss in nore det ai
later. So we can go to the next slide.

Ckay. Some BWR specific assunptions.
Cont ai nnent bi nni ng, cause of |oss of injection when
you're on the suppression pool, that's sonething that
we' re | ooking at.

The next one, containment failure because
of loss of injection, that's sonmething we're in the
process of changing actually right now W' re taking
sonme credit. The early nodeling that we did, the 2QA
whi ch was based on daily events, did not take any
credit for that. The NUREG 1150 took credit for that.
W're transitioning to nore credit for that.

The problemis we have to depend on what
the PRA people at the plant tell us as far as a
success or failure probability on that.

Ckay, and SORB - -

CHAI RMAN APOSTOLAKI'S:  Rich, the tine
available for this is long, right? To cool. |
remenber it was four hours they said. They have to
initiate cooling in four hours?

MR. DENNING That's what was used by
Marty.

CHAI RVAN APOSTOLAKI S:  Yest er day.

MR DENNI NG  Yeah.

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

153
CHAI RVAN APOSTOLAKI'S:  That's a long tine.

MR. DENNING That's correct.

CHAI RVAN APOSTOLAKI'S:  That's a long tine.

DR. BUELL: And on PWR specific
assunptions we're already addressed all three of
t hese, except for the PORV challenge rate as not a
plant or initiator specific, and that's a data issue
that we haven't tracked down yet, but we nmake an
assunption that it is constant.

Next page.

The next section is the quality reviews,
and | can just continue on into that. The quality
revi ew of the new nodels, we've | ooked at the history
before basically on the 2QA nodels. That was a peer
revi ew subcontracted out. Sandia and SAIC did the
peer review of our Rev. 2QA nodel s.

Okay. The next |evel of renew, we went to
all the plants in the country as part of the STP
process. W gathered information, fed that back into
our nodels, and in the nost recent level of QA is
we're doing detailed cuts at |evel benchmarking
against the PRA results that we gather from the
pl ant s.

So there's three different levels. As we

expand the nodel s obviously we need to do additional
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| ayers of QA, and we're doing that now.

MR. DENNING Now, |'mnot sure that as
far as the term QA or validation of the nodels or
verification -- validation of the nodels, |I'mnot sure
that you haven't conbined two concepts here in that
under the second bullet, the QA reviews and detail ed
procedure and independent anal yst, okay, that's QA
| nean --

DR. BUELL: Yes, this last step is not a
formal QA per se, but it does give us assurance of
correlation with the nodels or with what the plant is
expecting.

MR. DENNING Right, okay. Now, with
regard to future change, let's go to real QA and
that's with regards to as you nmke changes in the
nodel s, what's the process of making sure that sone
person doesn't screw it up?

DR, BUELL: I'mgoing to deal with that in
a future slide inalittle nore detail.

MR. DENNING Ckay. Then don't bother
with it now.

DR BUELL: Next slide.

MR. DENNING And | wanted -- okay. |
understand. You can go on.

DR. BUELL: In fact, this is the slide.
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Ri ght now whenever we go in and let's say
an SRA calls us up. W're nmaking a mnor change, a
smal | change. W' ve got this. W've added this piece
of equi prment, or we don't think that you' ve got the
power supply or whatever nodel ed correctly.

What we do is we get that information and
we incorporate that information, but we also have a
couple of additional itenms. | mamintain an open itens
list fromprevious calls or inputs fromall the people
that give us input. That didn't get incorporated that
we have an open itens |list for basically that plant.
What issues do we need to resolve on the next
iteration?

So we go to that. W incorporate that
information, and then once we're done with that
information, we have a checklist of about 20 itens
that we go and say, "Did we do this? D d we do that?
Do our results make sense?"

And so we go through this conpletion
checklist. It has also got sone docunentation issues
inthere. Dd we take care of that?

MR. DENNING Who approves naking a
correction to a nodel ?

DR BUELL: If they're mnor, if they're

m nor nodifications, | do.
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MR. DENNING And is there sonebody then

that goes back? | nmean, did you have a one-on-one
overvi ew or somebody goes back in and they check to
make sure it was put in correctly?

DR BUELL: | look at the results of the
nodel that goes out. Every nodel that goes out | | ook
at the results.

MR. DENNING You |l ook at the results.

DR. BUELL: The anal yst does the anal ysis,
and then | look at the results to nake sure that they
haven't changed significantly..

MR. CHEOK: And he has the followup to
that. | think, every tinme a nodel gets changed the
staff will also | ook at the results and go t hrough the
nodel s to make sure that we understand the changes.

MR. DENNING kay. |Is that a detailed
reviewor is it kind of --

DR BUELL: It depends on the |evel of the
nodi fi cati on.

MR. DENNING Ckay. |'mjust getting a
feeling.

MR.  MARKSBERRY: |In sone cases when
nodi fications are made to support a detailed, then an
ASP anal yst or SRA woul d spend a week dissecting the

results just to make sure that the results nake sense.
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So in nost of the plant specific
nodi fications, there is a very detailed one-on-one
revi ew of the nod.

DR. BUELL: And when we do gl obal changes
like we just did with the seal LOCAL nodel i ng and t hat
type of thing, it goes through a conplete review
process before we do any gl obal type changes.

Ckay. The next level is nodel
configuration control. Right nowthis is an issue for
us as we're expanding the nodels. You know, LERF
nodels are built on the SPAR nodels. Low power
shut down nodel s are built on the SPAR nodels. Sone of
t hese other peripheral applications are all built on
the Level 1 SPAR nodel s.

So as people start using the nodels nore
and nore, controlling the base nodel is getting to be
nore of an issue, and we're | ooking at inplenmenting
sonme software controls, a library basic function that
all ows you to check out a nodel to use before you can
make any changes toit. So that's just a programmtic
i ssue that we're | ooking at.

A nodel of software currency. The
sof tware has a B&B process that they go through before
they give us a new version of the nodel or a new

version of their software.
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As far as the nodel itself, we go through
t hese steps and t hese procedures before we send it out
and also to whoever we send it. Typically it goes
t hrough a detail ed revi ew al so.

W al so have a trouble reporting system
that John alluded to or nmentioned earlier. They can
go in and formally file these issues, and we respond
to those.

And then the next step is lower -- the
process we're in right nowis where we conpare cut
sets from the industry to our SPAR nodels in this
procedural ized review, and we have a nultiple page
procedure that we go through when we do that.

The purpose of the work that we're doing
now and these detailed cuts at level reviews is to
identify significant differences between our nodels
and t heir nodel s and understand t he reason why, and in
some cases they require nodifications to the SPAR
nodel s. Either we had inconplete information or the
information that we had was out of date, old,
what ever, and we can nmake some changes to our SPAR
nodel s.

We're not tryingtommocthe PRAsS. W're
just trying to gather information fromthem and this

is avery efficient way of gathering that information,
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by |ooking at what they're saying is inportant and
seeing if we have simlar issues.

W have several steps in the review
process. The first step in the review process is to
gather that information. Typically the plants provide
information all the way down to the normal truncation,
the normal truncation. That entails ten to 30 or
40,000 cut sets, and we take that information. W
reformat it, manipulate it to make it so that it wll
load into SAPH RE, and then once we get it into
SAPH RE, it allows us to | ook at inportance neasures
and do filters and sorts on it.

The next key step in this process is we
i dentify approxi mately 150 of the nost inportant basic
events in their nodel. W take their basic event ID
that corresponds to that nodel. W put that into an
alternate field that we have in SAPH RE so that
there's a one-to-one link for these anal ogous events.

CHAI RVAN APOSTOLAKI' S:  Very good.

DR BUELL: So we can generate a one-to-
one inportance conparison for 150 of the nost
i nportant events, and if you pick these events
correctly, typically there may be 500 events or 600
events that show up at their truncation | evel, but if

you pick these events with a little bit of thought,
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t hese 150 events pretty nuch cover all of the systens,
all of the major issues that you need to cover.

So like | say, that's the next issue or
the next step that we do, is making that |ink, and
then 1'Il show you how we use that in a nonment.

MR. DENNI NG One second though, and that
i s when you do that, do you often find cases where you
don't have an event that corresponds to theirs?

DR. BUELL: Yes, and that's part of this
whol e process, is to try to understand why they have
an event. W |look at their inmportance neasures, |ook
at our inportance neasures.

In addition to just going down -- the
first step we do is we just do a sweep through all of
the systens, pick up the major conponents. Then we
| ook at their inportance neasures, everything that
they're saying is inportant. W're wanting to
identify everything that we're saying is inportant.
W want to identify it and nmake sure we have a good
one-to0-one correspondence.

But, yes, we have added events in our
nodel because of what we're finding.

DR. SCHRCEDER: Just as an aside on that,
the truncation issue has becone rather inportant

because often we have conponents i n our nodel s that we

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

161

know they have in theirs, but they don't show up in
their cut sets. So we can't benchmark, say, our RHR
trained C against their RHRtrained C. |If they would
take a deeper cut, we could do it.

DR. BUELL: Mbst plants have a truncation
| evel of approximately ten to the mnus 11, but there
are some plants out there that still have aten to the
m nus nine truncation. At that truncation we don't
have enough information to do a conpari son of sone of
the | ower |evel events.

MR DENNING |Is this automatically a
guarantee that the PRA is inadequate?

DR. BUELL: No, not in nmy opinion. |'m
not --

CHAI RVMAN APOSTOLAKI'S:  No, | don't think
so.

DR BUELL: | would not make that.

DR. SCHROEDER: And in fact, when you | ook
at the top 150 events, you spent probably five,
sonmetimes close to ten orders of magnitude on your
conmponent inportances, and that's getting down to
very, very snmall things, and Bob has plots that
denonstrate that.

CHAI RVAN APOSTCLAKIS: I'mafraid we're

going to have to stop now, a little ahead of schedul e.
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| have to do sonething. So we'll continue at 1:30.
MR DENNING So we wi Il have an hour and
a half you're saying?
CHAI RVAN APCSTOLAKI' S: Yeah. | nean, the
schedul e was an hour and 15 m nutes or whatever.
(Wher eupon, at 11:58 a. m, the neeting was
recessed for lunch, to reconvene at 1:30 p.m, the

same day.)
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AFTERNOON SESSI ON

(1:29 p.m)
CHAI RVAN APOSTCLAKI'S: W are back in
sessi on.
Now, tell us please what the Birnbaum
nmeasure is. | know, but |I forgot. What is the
Bi r nbaum i nport ance neasure?
DR. BUELL: the Birnbaumis an inportant

neasure that if you take the cut set with it set to

true --

DR SCHRCEDER: Yeah, its' F of one m nus
F of zero.

CHAI RVAN APOSTOLAKI S:  Qui et pl ease.
Yeah.

DR BUELL: It's a cut set with it set to
one or to true, basically fail, versus it to set to

false, and it |ooks at the difference between that.

CHAI RVAN APOSTOLAKI S: It doesn't use
probabilities?

DR BUELL: No, it does not. Basically it
takes out the -- that's one of the reasons they use a
Birnbaum It |ooks at the maxi num spread. |If that
event was set to true and to false, it |ooks at the
maxi mum spread that you'll get there and gets rid of

that variability in the Birnbaum
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CHAI RVAN APOSTOLAKI S: Maxi mum spread in

what ?

DR. SCHROEDER: In the core damage
frequency. It is the total core damage frequency with
t he basic event value set to 1.0 mnus the total core
damage frequency with the plant with the basic event
set to zero.

CHAI RVAN APOSTOLAKIS:  Is that the risk
achi evenment worth?

DR SCHRCEDER: Ri sk achievenent --

CHAI RVAN APCSTOLAKI S: Bi rnbaum does not
deal with probabilities | don't think. Wat you
descri bed is the risk achievement worth.

DR. SCHRCEDER: | guess |'d have to | ook
at the false. The risk achievenent worth ratio --

CHAI RVAN  APOSTOLAKI S:  You set the
probability at one?

DR SCHROEDER: It's a ratio. This is a
di ff erence.

CHAI RMAN APCSTOLAKIS:  So it's just the
di ff erence.

DR SCHRCEDER: The difference.

DR BUELL: Fromsetting that event to
true.

CHAI RVAN APCSTOLAKI S:  And why is that
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nore i nportant than RAW? | nmean, RAWIis the fraction
of change in the CDF

DR BUELL: they're simlar, and we could
have used that.

CHAI RVAN APCSTCLAKI S:  But everybody uses
RAW | don't understand why.

DR. BUELL: The MSPI programis using the
Bi rnbaum al so. So there's sone correlation there.

CHAI RVAN APOCSTOLAKI'S:  All right.

DR BUELL: So where we left this last is
we had | i nked t hese basic events, the anal ogous basic
events cone out of the PSA. W linked those to our
equi val ent events i n SPAR nodel s, and what we' re doi ng
in this whole review process is we generated some
nmetrics, and these are netrics that tell us that we've
spent enough time basically trying to understand the
i ssue.

And one of the nmetrics that we | ooked at
is when we | ook at theirs versus ours is our overal
CDF within a factor of two. GCkay? This is just the
| evel of effort.

CHAI RVAN APOSTOLAKI S:  Is this the nean
CDF?

DR BUELL: That is correct.

CHAI RVAN APCSTOLAKI S:  Not the point
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val ue?

DR BUELL: Well, it's the point value as
they report it to us.

CHAI RVAN APCSTOLAKI'S:  But there are
di ff erences between the point value. How is the point
val ue estinmated? By putting in point values for the
probabilities and you don't know what they are, right?

DR BUELL: Yeah, we have no information
on their distributions.

CHAI RVAN APOSTOLAKI'S:  Can you ask themto
gi ve you nean values? 1'Il nmake themdo it. Because
the point values, | don't know. W want to use PRA,
but we don't want to do it rigorously.

And your results earlier that you showed,
John, there were slight differences between the point
and the nean.

DR SCHRCEDER: Yes. It varies much from
nodel to node, but usually before we post a fina
nodel one of our conpletion checks is to run the
uncertainty distribution and | ook at the difference
bet ween the point estimte and the nean, and for a
typi cal SPAR nodel they're very close.

There are tinmes when we spot a divergence
in those two nunbers, and when we do we suspect

something's wong and we look for it. There's
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sonmething that probably isn't right in the nodel if
there's a big difference between the point estimte
and the nean.

CHAI RVAN APOSTOLAKIS: Wl l, if you have
distributions that are very wde, in general the
results are different. |If you have distributions that
have an error factor of three, then you don't expect
much.

DR. BUELL: For this level of conparison
we haven't |ooked at it in that depth. So when we're
all done with this process, our overall CDF within a
factor of two, we |look at the conditionals for each
one of the initiators. That broadens out just a
little bit fromabout a .5 to a three range.

And then we have a dinensionless netric
that we generated that |1'lIl show you here in a couple
of slides, and we use a .2 value. These were
determ ned based on | evel of effort and how nmuch tine
it takes to generate.

CHAI RVAN APOCSTCLAKI'S:  Rich, | renmenber
from 1150 that the CCDP was practically between zero
and one. It was really a very w de conditional
probability. | nmean, nost of the cases | |ooked at it
was a very maybe not quite up to one, but it was way

up there.

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

168
MR. DENNING Well, what you're doing is

you're just talking about the initiating event
frequency.

DR. BUELL: That's right. This is a
conditional setting the initiator to one. W're
|l ooking at the difference. G ven you have an
initiator, what's your residual?

And we conpare that --

CHAI RVAN APOSTOLAKIS:  Ch, it's still core
damage.

DR. BUELL: That's right.

MR. DENNING This is core damge

CHAI RVAN APOSTOLAKI S:  Ch, okay. It's not
contai nment. Ckay, core danmmge.

MR. DENNING Yeah, | was initially
confused about that, too.

DR, BUELL: Okay. So these are our
netrics that we've generated, and that's just to tel
us that we're close on the conparison or close enough
that we can stop the conpari son

CHAl RMAN  APCSTOLAKI S:  But | don't
understand that. Wy are you allow ng a hi gher nunber
here? | nean, do you think that CCDPs are what?

DR BUELL: As you get to |ower |evels of

detail, the things that drive the differences
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soneti mes are such that they' re outside of our charter
as far as how we nodel the nodels.

On the overall CDF, you know, you've got
sone of themthat are a little nore conservative in
here, sone of themthat are not. Overall CDF, they
bal ance out a little bit, but as you get to these
| oner and |ower levels of detail, you know, the
nuances tend to make themlighter as far as the
compari son

DR. SCHROEDER: Let nme add a little bit

about, you know, an aside to what we just said. This

is one measurenent per nodel. This is 15 or so
nmeasurenents per nodel. This is 150 neasurenents per
nodel .

So the nunber of conparisons inplied by
each of these levels is varying in the order of
magni t ude.

DR. KRESS: | guess George is wondering
why the .5 still shows up in that mddle bullet. Wy
isn't that different also?

MR DENNING Well, that would be a .3

DR BUELL: That would be a .3 if you're
consistent on either side of it. W didn't want to be
under, you know. If we're considerably less, if we're

throwng a CCDP that's less than there, that's
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sonmet hing you'd want to | ook at and not just accept
it. If we'realittle bit higher on that, then that's
okay in our first cut, but if we're considerably | ower
than they are, we just thought we'd ook into that a
little nore, inalittle nore depth

CHAI RVAN APOSTCLAKI'S:  And the |icensee
provi des you all of this information that you need?

DR. BUELL: So far they have. That is
correct.

CHAI RVAN APOSTOLAKI'S:  You don't have to
do any cal cul ati ons yoursel ves.

DR. BUELL: No. W just take it; we
format it and load it right into SAPH RE. There's no
cal cul ati ons associated with that.

Next slide, please.

Ckay. This is just alittle nore of a
description of the nethod. Basically what we do, if
our points or their points, if our nodel was i dentical
to their nodel with values and | ogic, what you' d end

up when you conpare these Birnbauns, you'd have a Y

equals X line, slope equals one. It would be
identical. Al of these points would be on that |ine.
kay?

W don't have any ideal cases out there.

So what we've done is we've generated a netric that
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basically just | ooks at the distance these points lie
fromthat Y equals X |ine, and we sumthose up

W al so have a wei ghting factor because we
have such a wide range. A lot of cases we'll have
seven or eight orders of magnitude. You don't want
one point that's a little bit off at the top end
outweighing amllion points at the bottomend. So we
have a logarithm c scale, a weighting factor that
we' ve | ooked at, and we incorporate into this nmetric.
kay?

The next slide.

Basically this is a before picture. This
is a conmparison of their nodel results to our node
results wi thout us making any nodifications. Oay?

And if you'll look at this line here our
netric, the distance from this line is what we're
nmeasuring and sunming up to give us that metric. So
as those converge on that Y equals XIline, that nmetric
is going to get smaller.

And right now that netric is 1.9, and we
pi cked one that had a pretty broad range bet ween what
we started with and what we finished, and you'll see
in successive slides that --

DR. KRESS: Do you add up all of the Iog

di stances and divide by the nunber, then take the
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anal ogue?

DR BUELL: That's correct. So you'll see
that there's quite a bit of scatter on this. Ckay?
This is the starting point before, right as we | oaded
the information into our nodels. Okay?

The next slide.

This slide you'll see that the scatter is
col | apsed along the line. W've nade the logic fixes,
but we haven't done anything with the data yet. Ckay?

As part of this process, because there's
two variables in any nodel, there's the data and the
logic. To be able to just focus in on the |ogic, what
we do is we build a change set that includes their
data. It overlays our data with their data. It's
just a tenporary thing. That way the data val ues are
not a variable any longer. W can just | ook at the
| ogi c.

W haven't done that yet, but this is the
kind of math you would see after we nade the |ogic
fixes.

CHAI RMAN APOSTOLAKIS:  So if | take the
| ow point there between ten to the mnus six and ten
to the mnus five.

DR. BUELL: Ckay.

CHAl RMAN APCSTOLAKI'S:  This the ratio of
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your Bi rnbaum over theirs.

DR. BUELL: And you can see because it's
higher in ours that it's nuch nore inportant in our
nodel than it is in their nodel

DR. KRESS: And that's for a specific
basi c event?

CHAI RVMAN APOSTOLAKI'S:  WAait a m nute.

DR BUELL: That is correct. That's for
one basic event.

CHAI RMAN APOSTOLAKI'S:  Theirs is higher.
Therefore, it means that it's nore inportant in your
nodel ?

DR BUELL: No. These are the SPAR
Bi rnbauns. That point right there is nore inportant.

It has a higher SPAR Birnbaum than it does a PSA

Bi r nbaum

CHAI RVMAN APOSTOLAKI'S:  Well, so it's not
a ratio.

DR. SCHRCEDER: No, it is a plot.

CHAI RVAN APOSTOLAKI S:  Yeah, yeah.

DR, SCHROEDER It's just a plot of the X-
Y val ues.

DR BUELL: Yes.
DR. SCHRCEDER: For instance, this point

that you called out, the SPAR Bi rnbaum val ue for that
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thing is like bigger than E mnus six. The PSA
Bi rnbaum for that value is |less than m nus seven

DR, BUELL: |Is md-mnus eight.

So anyway, as we nake the |l ogic fixes, you
know, based on what we're finding in the cut sets, we
get a convergence as you'll see along this Iline
kay?

And the final conparison that | wanted to
show you is the sanme nodel that we have just seen in
the previous slide without the data variability. W
basically put their data in the change set,
superi npose that on our nodel, and you can see there's
a significant additional convergence on the nodel
kay?

So each one of these successive steps
shows a greater and greater convergence. Now, there's
some of these points, and if you'll |look at the
nmetric, it's basically, like |l say, you want that line
to be a heavy black line with all of those dots. The
greater the inportance based on our weighting factor
is basically an angle fromthis point, fromthe one-
one point.

So the greater the angle, the nore
i nportant the points, and these four points here are

t he nost inportant points in the contribution to that
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nmetric. So we say, well, what are these points. Wat
do they relate to?

W |ook into that and try to see what's
driving those points, and that's what we do. This is
an iterative process. W look at their cut sets. W
| ook at our cut sets. These are the ones driving the
nunber. What's goi ng on here?

And we continue to |ook at that, and for
t hese particul ar points when we go to the next slide,
t hey do have a story.

CHAI RMAN  APOCSTOLAKI S:  So t he nost
i nportant points are the ones on the upper quadrant.

DR BUELL: Yeah, these because there's a
wei ghting factor. As you get closer to one, you want
a higher weighting factor. Those are nore inportant
wi th the higher Birnbauns.

I f you' ve got sonmething down here, an
order of magnitude down here, ten to the m nus seven
is not as inportant as an order of rmagnitude
difference at ten to the mnus two. So we have a
wei ghting scal e that goes al ong that.

CHAI RVAN APCSTOLAKI S: Yeah, sure.

DR. SCHRCEDER: This is the triangle I
referred to in this norning's presentation where

there's i ncreasing scatter at the bottomthat we don't
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attenpt to address on the idea that it is just not
worth our tine.

DR BUELL: Ckay. So like | say, |
nmenti oned that these four points have the biggest
contribution to that netric, and if we go to the next
slide, there is an explanation of what those events
are.

This goes back to sonme of these events
we' ve al ready nenti oned, sone of these differences and
uncertainties. GCkay? It comes about from having the
di esel generator and DC bus failures are those points.
Ckay? That's the anal ogous points, but what the
rationale is or why they're different is the fact that
there's nmuch nore credit for recovery of off-site
power in the St. Lucie nodel than what we give. Okay?
They' ve generat ed their own curves t hrough recovery of
off-site power. W don't use those curves. W use
ours that we've generated in the SBO study.

So what that does is that gives nuch nore
i nportance on the diesel generators because they can
recover power with a higher |ikelihood. W don't. So
our diesels are nore inportant.

The sane thing on the feed and bl eed. ON
a loss of DC bus, you fail our feed and bleed in our

nodel because we require two PORVs. They only require
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one PORV. So a DC bus is not that inportant to them
because it doesn't fail that additional heat renoval
bat h.

But in ours because it fails feed and
bleed, it's nmuch nore inportant in our nodels.

CHAI RVAN APOSTOLAKI'S:  So you wi Il change
your nodel then?

DR. BUELL: No. W don't change them
This is just an area we' ve understood t he differences.
W're not going to go there. W have a standard
charter in the SPAR nodels. Two PORVs is our success
criteria. Unless we get detailed thernmal hydraulics,
in fact, we haven't received any yet that we've
i ncor porated, but we use a two PORV success criteria.
That is our nodel.

CHAI RMAN  APCSTOLAKI'S:  Wbul dn't the
licensee in this case provide to you that therma
hydraul i ¢ anal ysi s.

DR BUELL: |If we pursued that further, we
coul d possibly get that information, but for now we
are, | guess, satisfied with using two PORV success
criteria.

CHAI RMAN APOSTOLAKI S: Because you' re not
using it in any decision naking situation, but if

there is a need for an SDP at St. Lucie 2, they're
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going to fight you

DR BUELL: Well, at that point then the
SRAs will nake that decision, and if they cone back
and say, "W feel that there is sufficient
justification to use a single PORV success criteria,”
then we would --

CHAI RVAN APOSTOLAKI S: Wl |, why don't you
do it now? | nean, | don't --

MR. CHECK: Well, CGeorge, | think the
issue is a little broader than described. A lot of
the licensees would be using the map code to justify
the two PORV and one PORV success criteria, and the
agency now has an initiative to |l ook at the map code
to see if it's sufficient in quality to be used for
t wo- phase flow type success criteria determ nations.

CHAI RMAN APOSTOLAKI S:  The agency has
never reviewed the map code?

MR. CHEOK: W have, | think, agreed to
di sagree at this point as to what the map code is
capabl e of doing, but we said that --

CHAI RVAN APOSTCLAKI'S:  But was it ever
revi ewed?

MR. CHEOK: W | ooked at the nmap code, and
we had several decisions in the past, in the IPD

stage, where we said that we think that the GAP code
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i s good enough to use toidentify vulnerabilities, but
for licensing applications, we will have to determ ne
on a case-by-case basis.

DR. KRESS: Yeah, the nmap code nowis a
ot different than the one they had in | PE

MR CHECK: That's correct, and we are
| ooki ng at the newer versions of the map code.

MR. DENNI NG But whether it's appropriate
for use in determ ning success criteria is still an
i ssue.

MR. CHEOK: That's correct, and | guess
this is in a sense alittle bit outside the scope of
t he SPAR nodel devel opnent program because it's a
different initiative in the agency.

CHAI RVAN APOSTOLAKI'S:  You are not using
any other code. W just see whether what they did
with map i s reasonabl e.

MR. CHEOK: At this point that's correct.

MR. DENNING Do you al so have a public
rel ati ons concern here that obviously it's inportant
toyouthat the utilities work cooperatively with you,
and | would imagine that if you turn every issue into
somet hing that potentially |ooks to themlike it's a
guestion of inadequacy, that they would not be as

cooperative with you, or do you not run into that at
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all?

DR BUELL: W haven't run into that. The
utilities have been very forthcoming wth the
information. That has not been an issue to date, and
if you look at this, this has alnpbst no inpact on
baseline CDF, but it does have inportance when you
| ook at a single conponent, you know, sonme of these
i ndi vi dual conponents.

CHAI RVAN APCSTCOLAKI S: O their sequence.

DR. BUELL: Say again? O on a particular
sequence, and it has significant inmpact when you do a
determi nation with one of these conponents invol ved.

CHAI RVAN APCSTOLAKI S: Have you found many
instances where there was an issue of success
criteria?

DR. BUELL: Typically not.

CHAI RVAN APOSTOLAKI'S:  Typically not.

DR, BUELL: this is one of the exanples
that at this point we just agreed to di sagree on.

DR SCHROEDER: One nore observation on
this particular one. The reason that it is one of our
| arge structural uncertainties inthe nodel is that if
you go and look at all of the plants that credit one
valve and all of the plants that credit two val ves,

there is no discernable reason why. They could be
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sister plants with virtually identical size and
capacities and the like, and one of themw |l credit
one PCRV and t he ot her PORVs, and when we | ook at that
what we see is that, well, one guy had an adequate
core damage ri sk wi t hout doi ng the addi ti onal anal yses
and the other guy didn't.

So they did an expensive analysis to
denonstrate the capability, and we i n I daho don't have
the ability to review those anal yses and determ ne
that they're adequate.

DR. THADANI: These valves are not really
-- | nean are they test data in terns of perfornmance
of these valves under these conditions? | know the
Germans tested them but | don't know of any other
pl ace where they can say these valves would actually
per form properly.

DR. BONACA: Yeah, that's the question
was asking before. | nean, would they stay open?

DR BUELL: Well, it depends. Like |I say,
under some circunstances the PRAs thenselves do not
take credit formula if the supports are gone and that
type of thing. W don't look at it beyond this |evel.

MR. DENNING And we probably shoul dn't
either at this point since this is for review, but |

think it'sreally interesting and sonet hi ng we have to
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keep in the backs of our m nds here, and maybe there
are sone lessons to be |earned here, but obviously
it's not a SPAR question in that sense.

CHAI RVMAN APOSTOLAKI S: What isn't?

MR DENNING It's a PORV question

CHAI RVMAN APOSTOLAKI'S:  No. The identity
of the nodel is a SPAR, isn't it?

MR. DENNI NG Yeah, but you know, when we
get to these detail ed questi ons of whet her one PORV or
two PORV is necessary, as they've been saying, they
really can't get into that. That's too nuch of a
di straction. You know, they have to put together the
structural thing.

Now, eventually if the issue cones up
where it makes a difference, then they have to get
intoit, and you know, NRR has to get into it.

CHAI RVAN APOSTOLAKI S: Wl |, | thought the
idea was to have SPAR nodels that are reasonable
presentations of the plants so we can use them \Wat
you're saying here is, yeah, there may be situations
where either the licensee or we are right, but we
don't know, and whenever we have to deal with themon
such an issue, then we'll decide.

But at the sane tinme they are telling us

that there are not very many i nstances where t hey have
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these differences. But | don't see. Maybe we can
just resolve it now.

But M ke said that they are going to get
the map code, right? And so perhaps there will be a
resolution then. Always Mke conmes with a solution.

DR BUELL: Like | say, at that point we
identify the top outliers and the reasons for those,
and that's the extent of our conparison, but you can
see t hroughout that progress or that progression that
there's quite a convergence, and nobst of the
differences are what we pick up in support system
information, and that's what --

CHAI RMAN APOSTOLAKI S:  So the Col umbi a
seens to be different, 3.1, 6.3, 10 to the m nus siXx.

DR BUELL: Okay. Wat this table is is
the SPAR CDF with our normal tenplate data that we
have, our final nodel with the normal data that we
have. Ckay?

The next colum is the conpl eted nodel,
same nodel, only with the key data fromthe SPA and
then the final one is the results as reported by the
utility thensel ves.

CHAI RVAN APOSTOLAKI S:  So you're cl oser
when you use that data.

DR BUELL: Yes. As you can see, we put
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their data in. These converge.

CHAI RVAN APOSTOLAKI'S:  But | still don't
know why you have to give the colum with the nom nal
data. | mean then your SPAR nodel should be the
colum before last. | nmean if you agree with their
data -- this doesn't inply that you agree.

DR. BUELL: Yeah, this doesn't inply.
This is just a conparison. W' re not sayihg we agree
with the data or we disagree with their data. W have
our own data analysis. Wll, that will be taken care
of inthe spring. 1'Il just let it go at that because
that's a whol e di scussi on.

CHAI RVAN APCSTOLAKIS:  And it's
interesting that for sone plants the PSA of the
licensee gives a fire CDF, huh?

DR SCHROEDER: That is often the case
once we apply the new SPAR tenplate set. Qur CDFs
tend to drop sonewhat bel ow what theirs are

CHAI RVAN APCSTOLAKI S: Most of them seem
to be bel ow

DR. BUELL: Wth the exception of about
three of those, | believe, they're below, and one of
the reasons for that, like |I say, it will be
el aborat ed on when the data is presented this spring,

but nost PRAs use old generic data that they update
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with plant specific data through a Bayesi an process.

Okay. What that does is it shifts the
nean a little bit toward the plant specific data, but
essentially it's the old generic data. Wth the new
data that we used, we used a current five-year period,
and it is sonmewhat |ower than what the ol d generic
data is, and there could be a variety of explanations
for that.

CHAI RVAN APOSTCOLAKI'S: It seens to nme that
pl ant specific data should be used no natter what
Bayesi an does. Plant specific data should be the
appropriate ones to use, and since you have done the
cal cul ations,go with that.

MR. DENNING Well, you're saying the
plant specific data is correct, and that isn't
necessarily true. | mean, |'ve seen plant specific
data that just when you put it all together doesn't
make sense.

| mean, | think --

CHAI RVAN APOSTCOLAKI S:

Vel 1, then there shoul d be some nechani smto nmake sure
t his doesn't happen, but |I nean, again, if you |l ook at
the experience of PRAs the last 25 years, they're
pl ant specific. They have to be plant specific.

DR. BUELL: GCkay. Well, the plant
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specific aspect of it, like |l say, is just shifting
that generic data a little bit.

CHAI RVAN APOSTCOLAKI S Sure.

DR BUELL: And there's no standard out
there for industry data coll ection and anal ysis as far
as what events get thrown out for nonapplicability and
that type. There's a lot of variability in the way
the different PRAs cal cul ate plant specific data.

DR. SCHRCEDER: One of the uncertainty
contributors that we have identified in previous
slides and we'll get to againis this issue of generic
versus plant specific. W don't exactly know which is
t he nost appropriate. The data collection effort is
denonstrating that depending on what snapshot you
take, the plants can | ook either very good or very
bad.

And if you take the wong snapshot, just
a random snapshot, a plant could | ook horrible, and
there may be no real operational difference or quality
di fference between the plant in this snapshot and the
pl ant in that snapshot. So what is the correct way to
deal with that issue?

That i s sonmet hing that the data peopl e are
struggling wth.

CHAI RVAN APCSTOLAKI S:  What is it that
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tells us that your nonminal data are reasonable? You
have thrown out sonme stuff, too. | nmean, it's not
that we are suprene beings and everybody hasn't been
maki ng m st akes.

MR. CHEOK: You're right, George. | nmean,
that's why | think we would |ike to come back to you
in the spring and the summer to discuss with you our
process.

CHAI RMAN APOSTOLAKIS: M ke is al ways
aski ng.

MR. CHEOK: W do have a process.

CHAI RVAN APCSTOLAKI' S: You nust have been
before this committee before.

MR CHEOK: | think so.

CHAI RMAN APOSTOLAKI'S: | think that's an
excellent point, and you get the flavor of the
guestions you're going to get in the spring.

MR CHEOK: Right. W're not a suprene
being. You're right.

CHAI RVAN APCSTOLAKI'S: | have seen PRAs
when | was actually participating inthe actual doing.
In one plant you have the generic distribution, and
for some conmponents, in fact, there is a paper out of
it. Based here and pushed the distribution so high

because of that tine we had to discotize (phonetic),
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it really pushed it outside the range. The plant was
very bad fromthat point of view

For other plants, it was what Bob said.
In nmost plants, in fact, in nost conponents, you have
a slight shift, which is okay, but there are several
pl ants where this happened, and in fact, the question
that was raised then was is the plant really too bad
or is the generic distribution too optimstic.

Have you seen that paper?

MR CHEOK: |I'mnot sure. | nean, | may
have.

CHAI RVAN APCSTOLAKI S:  This is one of the
very early papers that came out. Well, hell, it's ny

paper. OCkay?

(Laughter.)

MR CHECK: | was going to say | wasn't
born yet, but --

(Laughter.)

MR. DENNING You'd better nove on.

MR CHEOK: Let's nove on here.

CHAI RVAN APOSTOLAKI S: The quality of your
cormments reflect that. You' re stealing mne, too.

DR. BUELL: GCkay. this slide is just
something for reference. This is not a rigorous

anal ysis of this one here, but basically what | didis
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| just took the mean of the ratios of the CDFs with
the PSA data to the PSA CDFs with their data. So that
kind of looks at the logic. | show that there's not
much difference in the mean, and there's not nuch
vari ance there.

| also did it wth the nom nal data,
| ooked at that columm versus the PSA CDF. You see
that the nean drops down, which inplies that the SPAR
with our data, you know, and the logic being
equi val ent are the equival ence we can get is alittle
bit less, and that inplies that our data, if you go
down to these next two slides, our data that we're
using now tends to be a little bit |lower than their
data. Okay? And there's a variety of reasons for
that. | just picked a couple of themthat are
i mportant.

The failure rates for the emergency di esel
generators are typically a bit |lower than what the
i ndustry is using. The turbine driven punps is a
little bit lower than what the industry is using. The
transient initiating event frequency is a little
| ower. Those are contributors.

There are sone that are higher, too, but
in general these are things that drive it down | ower.

Did you have question?
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CHAI RVAN APOSTOLAKI S:  Well, no, just a

coorment. | want to reinforce what you said earlier
about, you know, how does one deci de that something is
afailure or not, howto handle it, to include it, not
to include it. This is probably the nost inportant
issue in data analysis. Once you decide what the
nunber of failure is, the nunber of tests is, the
Bayesian calculation is a matter of seconds, and |
remenber in the old days they would send two or three
experienced engi neers, the conpany that was doing the
PRA, to the plant where they would spend at |east a
week going over the logs and deciding what is a
failure.

For exanple, when the utility replaces a
conmponent because it's about to fail, but it has not
failed, is that a failure or not? Should it be
i ncluded or not?

They replaced it. It didn't fair. It
woul d have worked, right? But you know, being
cautious they said, okay, we'll replace it.

This i ssue was huge in the PRA that NASA
was doing for the shuttle | as year because there, you
know, being a one of a kind system every tine they
see sonet hing they change the design process. So now

the guys quit doing the PRA cone in and say, "Wll,
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this failure counts as .1 of a failure.™

Why? Engi neering judgment, you know. In
ot her words, there are several reasons as to why you
shoul d reject or include an apparent failure in the
dat abase, and that is really a major issue, a really
maj or i ssue, and maybe you guys can think about it a
little harder because it does not affect on the plant
specific information. It affects the distributions,
t 0o.

| nean, there is nothing nagi cal about the
react or safety study generic distributions, and | gave
you an exanple. In the plant there were nany
conmponents, surprisingly many that had failure rates
that were beyond the 95th percentile of the reactor
safety study distributions, which created a question
about the generic distributions thensel ves because one
or two you mght say, "Wll, okay. This plant is
really bad here,"” but consistently?

So | think this is sonething that as a
team we shoul d spend nore tine on in thinking about
it. | don't know what else to say, but these are real
issues. | nean, | know the NASA fol ks had a hell of
a tinme, you know. The analysts would agree that,
yeah, we'll count this as a failure. A week later we

can't do that. Qur nanagers disagree. They spend
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half a mllion dollars fixing this, and you are
telling themit's still a failure?

And they had a point, too. They said,
"Why on earth did | spend all of this noney if the
projection in the future accounts these things as
failures?

So that is avery inportant point, and I'm
glad we're getting back together in this way.

DR, BUELL: And this last bullet if you
| ook at we have a nmean of 1.1 with the PSA data in,
suggests that we may be a little |l ess optimstic than
they are. W' ve got sone things that are a little bit
nore conservative, possibly the two PORV success
criteria, no recovery out for battery depletion, but
you can see with that 1.1 nean that there's not mnuch
di f ference.

CHAI RMAN APOSTOLAKIS: | think this is a
very -- ny personal view now -- this is a very
detailed and thorough process that you guys have
devel oped to conpare with the |icensee because you are
usi ng anal ysis, you know, sensitivity studies and so
on. That's very good. That's very good.

So ultimately the SPAR nodels will be
repr esent ed.

DR. BUELL: That's the intent, but |ike |
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say, with specified differences that we just agree to
di sagree on until we get further resolution.

CHAI RVAN APCSTOLAKI S: Yeah, sure.

DR BUELL: Okay. 1'Il just roll right
into this next issue here. The nodeling issue is
bei ng worked. Sone of these we've already tal ked
about at length. Some of them we haven't.

Where this Iist came from we went around
and visited all of the plants in the country basically
as part of the STP process. During those visits we
| ooked at and tried to keep track of issues that when
we conpare our nodel results to theirs we try to note
the differences as we went fromPlant Xto Y to Z
We'd say, "Well, that guy didit this way. This plant
is doing it this way and it doesn't seemto be any
difference in the plant. |Is that just an assunption
driven difference or, you know, who is nodeling it?"
and everyt hi ng.

But anyway, based on the information we
gl eaned during those visits, we generated ten itens.

CHAI RMAN APOSTOLAKIS:  Isn't it surprising
that human error is not there? You nean they al
agreed?

DR BUELL: That wasn't one of the issues

that was driving --
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CHAI RVAN APCSTOLAKI S:  Real | y?

DR. BUELL: -- was driving the
di f f erences.

CHAI RMVAN APCSTOLAKI S: So maybe al |l of
themuse the EPRI nysterious nethod. | can't believe
that human error is not an inportant nodeling issue.

DR, BUELL: Well --

CHAl RVAN  APOSTOLAKI S:  Let's stop
i medi ately all of the work we're doing here.

MR. DENNING Well, you know, again, as we
| ook at SPAR and what its use is, at the nonment --

CHAI RVAN APOSTCOLAKI' S: No.

MR DENNING -- we're not going to have
human error be an inportant elenent in --

CHAI RVAN APOSTOLAKI S:  That's not what
t hey' re sayi ng.

MR. DENNI NG  No, no.

CHAI RVAN APOSTOLAKI S:  They' re sayi ng that
t hese were differences between you and the utilities,
right?

DR. BUELL: Yeah. Let ne clarify that for
a nmorment. You know, possibly there's some obscuring
going on here. A lot of utilities use a dependent HRA
net hodol ogy that rolls up four and five and six events

into conposite events, and they use themin different
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conbi nations, and there's, you know, alnost an
infinite nunber of conbinations of these events that
they roll up

So the HRAs or the HEPs are hard to
correlate and know exactly. You know, we have an
operator action. They had an operator action, but
because of all the dependency anal yses and stuff that
are going on, it's awful hard to do a direct
conpari son of our nunbers versus their nunbers.

Now, we didn't look at |like a fossi
vessel (phonetic) of all of the ATPs or anything |ike
that in a rigorous way.

CHAI RVAN APOSTOLAKI S:  But didn't you
subj ect -- you just showed us a very nice and detail ed
staged or phased way of identifying differences, and
t he human error didn't come out there?

DR BUELL: Well, this was based on
information we gathered before we did any of these
types of analyses. W're early into that detailed
conpari son process.

This was just a qualitative |look at the
plants that we visit.

CHAI RVAN APCSTCOLAKI S: | nean, one of the
striking results of the IPE |essons |earned vol une

NUREG was that the wde range of hunman error
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probabilities was, in fact, in one plant the
probability of failing to initiate standby Iliquid
control was ten to the mnus six or lower, and in
other plants it was ten to the mnus three, and they
were al nost sister plants. So that tells you that
there is trenendous difference in nodeling, and |I'm
surprised that it's not here.

DR, SCHROEDER: Well, I'd like to say
somet hing about that. Wen we do the benchnarking
process, keep in mnd the procedural steps we went
t hrough. One of the procedural steps in trying to
align the logic is to apply their probability to our
events, and when you do that, those disagreenments in
HEP val ues don't drive the nmetric. | mean by design
of our process, they are taken away.

What is checked is that we have an event
like their event, and it affects the overall structure
of the nodel in the sane way. Wen we ship the nodel
it goes with the SPARH nethod, and we don't really
care what they have. Wat we do --

CHAI RVAN APOSTOLAKI S: | don't understand
t hi s.

DR. BUELL: Ckay.

CHAI RVAN APCSTOLAKIS: | nean if you

conpare your PRA, your SPAR, with their PRA and you
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use a nunber like ten to the mnus three from SPAR-H
and they use ten to the mnus six, wouldn't you catch
t hat ?

DR. SCHRCEDER: W would, and if we go to
our plots like on a first St. Lucie plot -- let ne
back up to that one if we can renenber the page that
we're on here.

There m ght be HEP di sagreenents in this
range here. In fact, many of these things m ght be
HEP di sagreenents because we have a human error event
t hat | ooks |i ke their human error event, for instance,
failure to initiate SLICK (phonetic), and if we were
E mnus three and they were E minus two, or vice
versa, that woul d show up as a bi g di sagreenent here.

But when we apply the PSA data, that
difference would vanish if the |logic nodel was the
sane.

MR. DENNING Now tell nme. That neans
you're effectively using their value for?

DR. SCHROEDER: For this part of the
conparison we're using their HEP

MR. DENNING Yeah, | neant in that part
of it.

CHAI RMAN  APOSTOLAKI'S:  But that's

artificial.
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DR. BUELL: And we've been focusing, and

the reason we do that is we've been focusing on the
structural |ogic of the nodel as opposed to the val ue.
So we've been purposely trying to get rid of the
variability in the value so we could focus on the
structure.

DR SCHRCEDER: And then when we finish we
go back and put in our data set with our SPAR-H HEPs,
and there may still be outliers related to those
events, but we will sinply agree to di sagree on those.

CHAI RVAN APOCSTOLAKI S:  But you have not
done this. | nmean that --

DR SCHRCEDER: Yes.

CHAI RMAN APCSTCOLAKIS:  -- is sonething
that could be done, but you haven't.

DR SCHROEDER: No, that's what we do.

CHAI RMAN APCSTOLAKIS:  And I'mstil
surprised that you couldn't findit. | mean you found
di fferences in CCF nodeling, which you know, both of
you have an event that says common cause failure of
the thing. So it's the nunber that is different. So
| can't imagine that there weren't any human errors
that both of you had in the nodel, but the nunbers
were different.

DR. SCHRCEDER: There are nany of those.
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CHAI RVAN APCSTOLAKI S Yeah

DR. SCHRCEDER: But they don't come to us
in our reporting to you as a nodeling issue we're
concer ned about because SPAR-H is our nethod and our
nunbers are our nunbers.

CHAI RVAN APOSTOLAKI'S:  So you are saying
this is not an issue because you have decl ared what
you're going to do anyway.

DR. SCHRCEDER: pretty rmuch.

DR. KRESS: No, they declare SPAR-H as --

DR. BUELL: As the preferred nethod.

Let ne throw out one exanple. These are
our top ten issues. There is one HRA or HEP val ue
that falls down about 15th or so as we rank these
things, and that one issue deals with the initiation
of decay heat renmoval in a BWR You know, we have
some ground rules that we use. Typically the utility
uses an order of nmgnitude or so |ower than what we
use, and because BWRs are driven by decay heat renoval
and you have that common operator action to initiate
t hose systens, that is one of theitens that is on the
list, but it's dowmn further. It doesn't show up in
the top ten. But that's the only one that we've
identified.

CHAI RVAN APCSTOLAKI'S:  But if you guys
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resolve that issue by declaring that you wll wuse
SPAR-H, why waste your tinme? Wy didn't you do the
same thing here?

For PORV, it's two. For CCF it's al pha.
No issue. W're declaring that this is the way to do
it. So what's different about human reliability that
was handl ed that way fromthese?

MR. CHEOK: Well, George, | think even in
t he i ndustry PRAs t hey have different net hodol ogi es to
performor to obtain HEPs.

CHAI RVAN APOSTOLAKI'S:  That's a nodel i ng
i ssue.

MR. CHEOK: That's a nodeling issue, and
we cannot, in essence, go to each PSA and adopt their
val ue because then we are saying we will now not be
standardi zed in our analysis because we are not
exactly adopting a single --

CHAI RVAN APOSTOLAKI'S: No, no, no, no, no.

MR. CHEOK: -- nethodology. W're just
sayi ng t he met hodol ogy - -

CHAI RVAN APOSTOLAKI S: That's not what |'m
sayi ng.

MR CHEOK: -- we'll adopt at this point
is the SPAR-H for consistency throughout all of our

nmodel s.
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CHAI RVAN APOSTOLAKI'S:  But you can still

identify it as a nodeling issue.

MR. CHEOK: W could. You're right.

CHAI RVAN APCSTOLAKI S:  Because what you
just said supports what |'m saying. Even the
utilities don't agree with each ot her.

MR. CHECK: Agree. GCkay. That's true.
| nean, | --

CHAI RVAN APOCSTOLAKIS: It is a nodeling
i ssue.

MR CHEOK: -- | think what we're show ng
up there in the list of ten is the issues that we
woul d wor k on.

CHAI RVAN APOSTOLAKI S:  You know, this
issue will never be resolved in this agency. Wy?
Because when we nake i nportant |icensing decisions, we
don't scrutinizeit. W just accept what the |icensee
says.

Wen it cones to this issue, you're
dism ssing it because you're going to use SPAR-H.  The
deci sion makers, the Director of NRR or even the
Comm ssi on, nmaybe are not even aware there is an i ssue
there because nobody is telling them there is an
i ssue.

And they look here at nine inportant
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nodel i ng i ssues. Human error is not there. You know,
if I were Comm ssioner Merrifield, | would say at the
next budget cycle elimnate all work on human error.
My guys tell ne that it's not inportant.

MR CHECK: It's a good point. | think
you bring up a good point, and we will have to either
caveat this list very well or --

CHAI RVAN APOSTOLAKI S: The reason why |'m
reacting to it is --

MR. CHEOK: You're right. | agree.

CHAI RVAN APOSTOLAKI S: -- not just because
of this, but as | said --

MR. CHEOK: You nmake a good point.

CHAI RMVAN APOSTOLAKIS:  -- |icensing,
utilities requested extend power up rates. W al
know that the tine available to the operator shrinks
alittle bit, and then what? WlIl, that's okay, you
know, essentially, or the |icensee says it goes down.
It increases by ten to the mnus 100, and everybody
says that's fine.

Vell, why then continue pursue doing a
better job? There is no reason.

MR. CHEOK: You're right.

MR DENNING | think it would be

interesting to | ook at your results and just ask the
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guestion: how inportant was human reliability
nodeling to the results? Because | think you' ve got
the data to answer that questions.

DR. BUELL: W can probably extract that.

MR. DENNING If you kind of |ooked at --

CHAI RVAN APOSTOLAKI'S:  That's a very good
poi nt, and al so, have you guys consul ted t hese reports
we keep referring to, the | PE reports?

DR BUELL: In what respect?

CHAI RVAN APOSTOLAKI'S: I n insights, in the
i nsi ghts gai ned.

DR BUELL: Like in NUREG 1560 and those?

CHAI RVAN APOSTOLAKI'S: | guess. You know
nore than | do.

DR BUELL: Yes, we have | ooked at those.

CHAI RVAN APCOSTOLAKIS: | nean they' ve
clearly identified it as an inportant issue.

MR CHEOK: | think we need to al so
realize that in the past five years or so |icensees
have gone through the certification process, and one
of the first things that the reviewers | ook at are the
HEPs and the H Ps, and sine the last five years,
there's a nornmalization or a condensati on of the HEPs
so that we do not see that ten to the mnus six was in

the ten to the m nus three range.
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CHAI RVAN APOSTOLAKI'S:  No, |'msure they

changed that. They raised it, but still it was an
i ssue.

| nmean, is it this subcomittee or
sonmebody else's subconmttee? W are neeting in
Decenber on human error?

PARTI Cl PANT:  Yes.

CHAI RMAN APCSTOLAKI S: M ght as wel |
cancel it. It doesn't seemto be an issue, especially
since you've not done it.

" mserious. Wiy should |I conme here and
waste two days on an issue that is irrelevant to the
agency?

MR. DENNI NG Because you don't know, but
that's all right.

kay. Incidentally, if you' d solve the
fifth one, that would help, too, | think.

CHAI RVAN APOSTOLAKI'S:  Now, you se, it's
so nice to nunber things when you have a long |ist
rat her than putting bullets.

DR BUELL: GCkay. W'Ill do that.

CHAI RVAN APOSTCOLAKI'S:  So | have to count,
nunmber five.

DR. BUELL: Sunp pluggi ng (phonetic).

CHAI RVAN APOCSTOLAKI S: Yes, sunp pl uggi ng.
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DR BUELL: Well, like |I say, these are

the top ten issues that we've identified.

CHAI RVAN APOSTOLAKI S:  You' ve seen the
ACRS letter on that?

DR BUELL: | have not.

CHAI RVAN APCSTOLAKI S:  Then you wil |l
insist on putting it nunber one.

DR BUELL: Okay. Loss of off-site power
nodel ing, that was a big -- there's a | ot of
variability in the industry. W' ve got an approach
now t hat we feel is adequate. You know, it may stil
vary alittle bit fromwhat the plants do, but there's
a lot of variability within what the plants do.

So we have a solution. Maybe that needs
to be tweaked or whatever, but we do have a solution
for that.

RCP seal failure nodeling --

CHAI RVAN APCSTOLAKIS:  Are we going to
di scuss each one?

DR BUELL: Yes. 1've got to explain each
one of these. I'Ill just go through themreal quickly.

W' ve got the new WOG 2000 out there.
W' ve incorporated that information in. Comobn cause
nodel i ng, it was being driven by al pha factors that we

had, sone old al pha factors a little bit higher than
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what the industry was show ng.

Dat a val ues, we' ve got a standard tenpl ate
that we use now. W' ve converged sonme on that.

Sunp pluggi ng, you know all about that.

Support system initiating fault trees.
W' re working on a nethodol ogy or going to be trying
to work on that this com ng year.

Power recovery after battery depletion
we' ve touched on that one. You know, how nuch credit
can you give? W don't give any credit. The industry
gi ves sone credit, and it has a significant inpact at
some pl ants.

Continued injection after containnment
failure. This is a BWR issue. How nuch credit can
you take for your continued injection after you over
pressurize and fail the containnment?

PORV success criteria. W' ve beaten that
one to death.

And the time to core uncovery, we're going
to tal k about that al so.

Like | say, we've put the issues we've
wor ked at the top and then going down the |ist, these
are sone of the ones that we still need to address.

CHAI RVAN APOSTOLAKI S:  Now, these are

bei ng worked on because you found di sagreenents with
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the utilities?

DR BUELL: Yes, disagreenents between
utilities inconjunctionwth di sagreenents between us
and utilities.

CHAI RVAN APCSTOLAKI S: Ckay.

DR BUELL: So there was just a trenendous
variability, and these were inportant inpacts on the
nodels. In fact, these are structural issues that
have a | ot of uncertainty between nodels.

CHAI RVAN APOSTOLAKI'S:  So | suspect then
that the reason why errors of commr ssion are not here
i s because nobody is doing it.

DR BUELL: That is correct.

CHAI RVAN APOCSTOLAKI S:  Whuldn't it be
t hough a nodeling issue? Do you think that we have
resol ved that, that the operators now have procedures
for everything? There is no possibility of
m sdi agnosi ng anything? |Is that a settled issue or --

DR SCHROEDER: Well, let's address that
this way. The SPAR nodels don't necessarily reflect
original research on issues. Wat they are is a
conpendi a of things that we believe are nostly well
known, and we woul dn't know how to do the errors of
commi ssion nodeling. So they' re not even on our radar

SCreen.
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CHAl RMAN APOSTOLAKI'S: | agree. | agree,

and it's not your job to do it. | fully agree with
your scope, but when you say i nportant nodeling i ssues
and status, you could say errors of conm ssion TBD or
sonmebody is working on them not us.

Notice | viewthis as a nore general |ist
of nodeling issues related to PRA, but apparently for
you it means sonething el se.

MR. CHEOK: The title should probably say
nodel i ng i ssues that are being worked on to nmake the
SPAR nodel s nore uniformwi th the |icensee PRAs.

CHAI RVAN APOSTCLAKI S:  More consi st ent
with |icensee PRAS --

MR CHEOK: That's correct.

CHAI RMAN APOSTOLAKIS:  -- but if the
i censees al so nmiss sonething, then you'll be happy to
mss it also.

MR CHECK: Well, renenber we list it
under nodel assunptions in the beginning. W
understand that it's mssing fromour PRA or fromour
nodel, and we list it there, and it's sonething that
we rmay have to work on | ater.

CHAI RVAN APCSTCLAKI S: Wl |, you know,
this is the first time actually that | see a

presentation from the staff where there is such a
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thing on the screen, "nodeling issues.” Mst of the
time we say, "Yeah, there are nodeling issues we're
goi ng to do sonet hing about."

And in fact, | believe Mary Drewing is
supposed to do sonething about it. Have you talked to
her at all?

MR. CHEOK: Yes, we have been talking to

Mary.

CHAI RMAN APOSTOLAKIS: So this is very
good actually. | nean, | really like this, but it has
to be -- well, first of all, as M ke said, the heading

has to be very clear what you're trying to do, but
this is an excell ent opportunity to al so say these are
the nodeling issues. Maybe you can have a separate
list that says, "And here are broader nodeling issues
t hat nobody knows how to handle. W have nade the

assunption that you showed us earlier,” and |leave it
at that.

MR. CHOKSHI : | think, you know, as you
said, the problem that PRA issues, aging and other
effects, we are dealing within the context of --

CHAI RVAN APOSTOLAKI S: | understand t hat,
but it would be a good opportunity to document those,

al t hough the human error probability we were talking

earlier about, | think, belongs here.
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You're instigating very interesting
di scussi on, gentl enen.

DR THADANI: Yes. Let nme add one issue,
Ceorge, here and actually it's a question. |If | take
a plant, a BWR, you have a SPAR nodel for that plant,
and | want to increase power |evel by 20 percent. |
suppose | could take success-failure criteria from
what ever the utility m ght say, but you can | ook at
that informati on and see the changes in avail able tine
for operator actions and human reliability issues and
estimate change in core damage frequency.

DR BUELL: If we had that information
froma particular --

DR. THADANI : The successful criteria you
woul d need, yeah.

DR BUELL: And if it was different from
ours, we could feed that into our nodels and cone up
wth --

DR THADANI : So because the tines will be
narrower. So you could actually do a fairly quick
cal culation, it seens to ne.

DR. BUELL: Well, depending on, I|ike
say, the level of nodification.

DR THADANI :  Sure.

DR. BUELL: But that could be done in the
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SPAR nodel .

DR. SCHRCEDER: That could be done, but it
woul d al so presune that you understand all of the
consequences of that. | believe there's an ASP
anal ysis currently pending that deals with issues of
unforeseen circunstances of a power up rate, and we
woul dn't have been able to catch those any nore than
anyone el se woul d have.

DR. THADANI : Sure. No, | understand
that, yeah. Your structure allows that is what you're
saying. That's useful information.

DR BUELL: Okay. |1'Il just go through
t hese next ten slides relatively quickly because they
deal with the details of each one of these. kay. As
you noted up there, we said we had updated t he nodel s
for this particular issue. W've got new LOOP
recovery curves updated, the nost current information
we have avail able or that can be generated

W have updated seal LOCA nodels. W' ve
included that in all of the PWRs based on WOG 2000 and
the other information as far as there.

W' ve changed our di esel generator m ssion
time to a 24-hour mission. W had sone statistica
run time or our run tinmes were based on sone

statistical analysis. W got away fromthat.
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CHAI RMAN  APOSTOLAKIS:  So | don't
understand. |I'msorry. | mssed it.

DR BUELL: W have 24-hour diesel
generator mnmission time, a standard 24-hour mission
time now Before --

CHAI RVAN APOSTOLAKIS:  So you woul d
calculate the unreliability for 24 hours --

DR. BUELL: That's correct.

CHAI RVAN APOSTOLAKIS:  -- and put it up
front.

DR. BUELL: That's right. Before we had
varying tinme based on the plant |ocation and
everything. It wasn't working out well.

CHAI RVAN APOSTOLAKI'S:  So now, you know,
as we were saying earlier trying to figure out the
nmean val ue, if you have two diesels or three diesels,
each one -- well, the nean tine to failure is
different though. You're going to get a | ong nean
time to failure.

That's okay. Go ahead.

DR BUELL: GCkay, and as part of the data
changes of the new tenpl ate data, we have a two power
di esel generator hazard curve for failure at one hour
and greater than one hour, before it was a half hour

to two hours, and then greater than that. So we've

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

213

changed t hat.

CHAI RVAN APCSTOLAKI S: And that cones from
experience or --

DR BUELL: That's what we're getting out
of the data, and like |I say, | don't know the origin
of that.

CHAI RVAN APCSTOLAKI' S:  You nean they do
have tests where they run the business for 20 hours?
| thought nost of the tests were a couple of hours.

DR. BUELL: [|I'mnot part of the data
anal ysi s.

CHAI RVAN APCSTOLAKIS:  It's probably
j udgnent .

DR BUELL: |'m not sure.

CHAl RMAN APCSTOLAKI'S:  It's okay. It's
okay. This is a preview of the questions for the
spring in color, in vivid col or.

MR CHEOK: We'll make sure we study the
tape before the spring so we can have all of these
guestions answer ed.

CHAI RVAN APCSTOLAKI' S: | shoul d nake sure
you do.

MR CHEOK: We will nake sure we do.

DR, BUELL: And this last itemyou just

touched on again, and we have tal ked about before.
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Some of the plants with only two diesels, they rely
heavily on involving the failure distributions to buy
nore time. We don't do that right now. W have
nmet hodol ogy to do that, but we have not applied that
to our nodels, and that's just a judgnment call as far
as the effort to get where we need to go, and there
are sonme other issues associated with that, but we
have not inplenented that in our nodels.

But that's anot her issue where we devi ate
fromsone of the plants. They use it, especially the

ones with only two diesels. W have not incorporated

t hat yet.

Okay. The next slide.

Everyone is famliar with the seal LOCA
nodeling, |'m sure. The WOG 2000, we have

incorporated that into all of the Westinghouse pl ants.
The core uncovery times are per the Wstinghouse
energency procedure guidelines. |It's a generic curve
that we use. There is sonme variability based on the
nunber of | oops you have in that outer thing, but it's
for our estimates. That's a pretty close estinate if
we use a single curve.

CHAI RVAN APCSTOLAKI S:  So what are you
sayi ng? Wen you say four seal failure nbdes with

probability and associ ated | eak rates, what does that
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mean?

DR. BUELL: You have different stages.
You have staging within your seals, and they | ook at
the probabilities of failing this first --

CHAI RVAN APOSTOLAKI'S:  Ch, so you're just
descri bing what the --

DR BUELL: It's within the WOG | og --

CHAI RVAN APCSTCLAKI'S:  You're now telling
us what the agreenent was.

DR. BUELL: That's correct, exactly.

CHAI RVAN APOSTOLAKI S:  Ckay, okay, okay.

DR BUELL: |I'mjust replicating the WOG
2000 information. W've also got the CE information
in all of the CE plants, okay, and on B&W plants
typically they're <either a Wstinghouse or a
Conbusti on Engi neeri ng seal package in t he
West i nghouse plants. W have put the appropriate --
and we have just done this in the last nonths -- we
have put the appropriate seal packages in the B&W
pl ant s.

CHAI RVAN APOSTOLAKI S:  Ckay. So what was
t he resol uti on?

DR. BUELL: The resolution was to put in
t he new WOG 2000 and t he pending information

CHAI RVAN APOSTCLAKI'S:  To use the WOG 2000
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nodel for all?

DR BUELL: That's for all of the
West i nghouse pl ants.

CHAI RVAN APOCSTOLAKI S:  And the industry
agreed?

DR, BUELL: Well --

CHAI RVAN APOSTOLAKI'S:  You're using the
WOG nodel for CE plants?

DR. BUELL: No, no. There's a CE study
out there that's pending, and we were directed to put
that in pending final resolution on that.

CHAI RVAN APOSTOLAKI S: | don't understand
what the difference was. Wat was the di sagreenent?
| nmean, your --

DR. SCHRCEDER: CQur previous SPAR nodel s
had nothing |i ke the WOG 2000 nodel in them They had
an extrenely sinplified nodel that vyielded very
conservative results.

So when the NRC i ssued a safety eval uati on
report on the WOG 2000 nodel, we were directed to go
ahead and put that in as a replacenent for the old
react or cool ant punp seal LOCA nodel that we had in
t he nodel s.

CHAI RVAN APCSTCLAKI'S: | was under the

i npression that there were at |east two conpeting
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nodel s for RCP of the came manufacturer.

DR SCHROEDER: There is a Rhodes nodel
yet, and that woul d be used for the very few cases in
whi ch there are not high tenperature seal packages.

CHAI RVAN APOSTOLAKI S: What you're telling
nme is sonmething different. You're saying we had a
conservative nodel before. Westinghouse had this
nodel , and then we were directed to go and use that.

MR CHEOK: Well, we were directed -- yes,
we directed INL to do that because we now have an
agency position so to what seal nodels that we can
endorse. \Wen Westinghouse submtted the topical to
use for their review, the agency reviewed the topical.

| guess | msspoke a little bit. The
agency reviewed the topical, and we wote a val uation
report on that that says that we agree with your
nodel. In that case we said that we now have an
agency endorsed nodel, which we can now incorporate
into the SPAR nodel for Westinghouse pl ants.

CHAI RVAN APCSTOLAKI S:  And the CE pl ant

MR CHEOK: Is close to endorsing a
simlar topical report.
CHAI RVAN APOSTOLAKI S: And BW pl ants woul d

be one or the other.
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DR. BUELL: They use one of those, too.

CHAI RMAN APCSTOLAKI'S: It was never really
an i ssue of nodel uncertainty in the sense that there
were two or three conpeting nodels. |Is that what
you' re sayi ng?

MR CHECK: | think at one tine five or
si x years ago there was a Westi nghouse nodel and there
was a Rhodes nodel and there was a Sandi a nodel .

CHAI RMAN APCSTOLAKI S: Yeah

MR. CHEOK: And | guess there was
di sagreenent as to which is the best nodel to use.

CHAI RMAN APOSTOLAKI S:  Exactly. That's
what | renenber.

MR CHEOK: At this point there is a
submttal to the staff, and the staff has | ooked at
t he Westi nghouse nodel s and --

CHAI RVAN APCSTCOLAKI S:  Did Westinghouse
conpare their approach with those other nodel s?

MR CHEOK: | am not sure.

CHAI RVAN APOSTOLAKIS: |Is it possible --
| nmean, you nentioned nanes. Rhodes?

DR BUELL: There was the Rhodes nodel.
That was one of the nodels.

CHAI RVAN APCSTOLAKI S:  Is that the fell ow

whose nane i s Rhodes?
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DR. THADANI : Rhodes is the Wstinghouse.

He did that for Westinghouse. Limted testing was
done i n Canada, but basically you don't have data for
beyond 30 to 45 mnutes in terms of at these
tenperatures and pressures, performance of these
seals, and so this is clearly large uncertainty in
what ever nodel you use.

DR. KRESS: There was a workshop | ast week
i n Aux-en-Provence on uncertainties. You had sone
people there, and | went. There wasn't nuch new on
nodel uncertainty, but there was one paper that tal ked
about using sonething called the Denpster-Schafer
theory on fuzzy nunbers, and they clained that that
was a better way to | ook at nodel uncertainty because
the distributions they use represented a whole famly
of distributions rather than just one, and that they
claimed it to be a superior way.

| just wanted to call that to your
attention in case you wanted to get hol d of that paper
fromBasu. Sud Basu would have a copy of it, and you
m ght look into it.

| didn't have timetoread it indetail to
see if their clainms are real, but | know what they
claimed. They clained it was a good way to do it.

CHAI RMAN APOSTOLAKI S: Can | comment on
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t hat ?

DR. KRESS: Yeah, please.

CHAI RVAN APOCSTOLAKI'S:  Don't do it.

DR. KRESS: Oh, okay.

CHAI RVAN APOSTOLAKIS: | think your
statenent was correct, that they claim

DR KRESS: Yeah.

CHAI RVAN APOSTOLAKI'S:  But we have enough
problems with probabilities. You want to bring in
Denpster-Schafer? W would have Denpster-Schafer in
formregul ations? Ch.

DR BUELL: The next itemon our |ist was
comon cause nodel i ng.

CHAI RVAN APOSTOLAKI S:  Well, it's not
equivalent to MaL. They treat the data differently,
don't they?

DR. SCHROEDER: The equi val ency that we're
referring to is that you can transform any al pha
factor into an M4 paraneter through a series of
equat i ons.

CHAI RVAN APCSTOLAKI S: But not the other
way, can you?

DR SCHRCEDER: | don't know.

CHAI RMAN APOSTOLAKI S:  That's why they

devel oped the al pha factor. |If they were conpletely
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equi valent, they wouldn't. It's the way you handl e
the data. Amazingly enough, it was a stupid way that
M& woul d handl e t he dat a.

DR BUELL: Well, the bottomline is we
wer e showi ng consi stently hi gher comobn cause nunbers
than the industry was, and it ended up being a data
i ssue, as we updated and expanded the data pool to
appropriate levels. That issue went away.

CHAI RVAN APOSTOLAKI'S:  And you guys have
this GEMthing that does the calculations. 1'Il tel
you nost anal ysts that do things by hand are terrified
by the al pha factor nodel because you have a sinple
one out of two system and they tell you here is an
equation now that you have to use. Forget it. [|'lI
go with |l anbda beta gamma and |' m done, you know.

PARTI Cl PANT:  Poi nt, one.

CHAI RVAN  APOSTOLAKI S: Poi nt, one
Actually there is strong evidence that the average is
.1. Ali Mbdsel ey devel oped some curves, and you know,
he was really remarkably cl ose.

Only sone valves tendedtogoto .2 inthe
BWRs, but then again, for PRA .1, .2, | nean.

DR BUELL: Ckay. Next slide, please.

Anot her issue that we identified was the

data values. Typically in the past we had a little
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bit higher data, but also the data was old and there
was significant differences sonetinmes in our data and
their data on a variety of data failure types.

So there's been a significant effort over
the | ast couple of years to generate new data for the
SPAR nodel s, and we've got that in now A lot of it
was based on systemstudi es around 1990, and we' ve now
used EPI X based data, and you're going to get a
presentation on that in the spring.

MR. DENNING Could you give us just a
little bit. Wat does EPI X based data mean there?

DR BUELL: EPIX is a database that is
mai ntai ned by INPO that we have access to and we
anal yze data out of that. |It's a real broad dat abase,
has failures, and I'"'mnot a big guru on any of that,
but that's the source. It's an |INPO naintained
dat abase.

MR. DENNING And what used to be nationa
reliability database or sonething, did that evolve
into that?

DR BUELL: M belief is that that was the
predecessor to this.

MR. CHEOK: EPI X repl aced NPRDS.

CHAI RVAN APOSTOLAKI' S: You know, the first

paper that appeared proposing Bayesian update for
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generic distributions was witten by Stan Kaplan and
me in 1981. Wy do | say that?

Because | have real problens with the
update. 1'Il tell you what. |It's a property of Bayes
Theorem that no matter how w de your prior
distributionis you need very fewreal data to nmake it
very narrow. One failure in ten, 20 trials, whew, the
posteri or becones very narrow.

But if you go to the reactor safety study
whi ch introduced the concept of generic information,
they don't claimthat the distributions are broad
because of statistical uncertainty. They say they
represent plant-to-plant variability, and a range of
acci dent conditions.

Now, the plant-to-plant variability, you'd
say, well, if |I use plant specific data, that's fine
because then | specialized in nmy plant, but what about
t hese accident conditions. | nmean the long tail of
the log normally introduced was supposed to account
for those harsh environnents, but all of your data
cone fromnormal tests.

And what happens, of course, is you're
wiping out the long tail by using Bayes Theorem
because Bayes Theoremdeals only with the statisti cal

uncertainty due to the fact that you don't have, you
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know, a billion failures in a trillion trials, and
this is something that as a community we never really
paid nuch attention to.

But the truth of the matter is when you
speci ali ze di stributions using Bayes Theorem you are
Wi ping out the long tail that the original guys in"'72
said was there. | nmean they justified the use of the
log normal. They said there were two fundanental
reasons. One was easy to work with analytically. At
that tinme they didn't have the conputers we have now.

And, two, it skewed to the right, has a
long tail to account for these harsh environnents, and
t hese harsh environnents di sappear the nonent you run
two tests because the Bayes Theorem pushes everyt hi ng
down.

And one idea that | had is naybe we can
separate this interval of high failure rates and don't
touch it. Use it as a generic distribution. Don't
update it with anything because you don't have any
data fromthose environnents, and then the rest of it
updat e.

Now, sonebody has to ook into it in nore
detail, but it seens to ne that this is sonmething that
we have perpetuated for the last 25, 30 years, and

Bayes Theorem does what it's intended to do, but our

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

225

generic distributions had a different neaning.

So | don't knowif you guys want to think
about it. Maybe we can talk again about it in June or
what ever .

And, again, | appreciate that nobody has
done it, but | think it's an inportant point or nmaybe
you can conme back and say we did it and we deci ded
it's not that inportant. Because that has to be
viewed in the context of another observation, that in
terms of the useful results fromthe PRA, nanely, the
core damage frequency, of course, but also the
dom nant contributors; the failure rates |anbda are
not that inportant because of the extrene redundancy.

You see, it's common cause failures that
are inportant. Human errors are that inportant, but
whet her you take a distribution of a | anbda and you
stretch it alittle bit, the fact that you have two or
three of those tends to dimnish the significance of
t hat change.

So in the context of that, we have to
revisit the issue. GCkay? And that's why we're paying
nore attention to nodel uncertainty and all of that,
because we know that all success criteria -- | mean,
these are big things. These are big things that do

affect the results in the sense that the dom nant
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contributors mght be different.

But the pool failurerate, I mean, because
for the shuttle that's not the case because they don't
have that kind of redundancy, you see. W do.

By the way, can you believe the nunber of
acci dent sequences contributing to the damage of the
shuttle? And they were all alnost equally inportant.
I n other words, single elenent mniml cut sets
surrounding to 1, 300.

"1l tell you. The next time you see an
asteroid, kiss his hand.

(Laughter.)

CHAI RVAN APOSTCLAKI'S: | nean, in PRAs for
reactors, the dom nant contributors are | ess than 20,
and none of themis a single event sequence, right?
None of them 1, 300.

DR, BUELL: GCkay. This last itemis a
data value, but it's also a research issue that we're
| ooking at. Basically service water, water quality,
pl uggi ng. Nobody in the industry or very, very few
people try to address that. Yet there's been quite a
few plant shutdowns because of it, and from our
perspective, that's a significant issue that needs to
be addressed and needs to be | ooked at.

We're going through that this year. So
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it's a data issue once we devel op the way of | ooking
at that and trying to do a study on that.

Here's your issue here that you' d |ike us
to resolve. Sunp plugging, all | did on this was
there's been a variety of nunbers bandi ed about. This
is the | ast set of nunbers that | heard. Maybe this
is way out of date, but if you take our initiating
event frequency tines the conditional plugging
failure, these are the potential inpacts in our nodel.

So you can see if you sumthose all up
you're about 1E to the mnus five if the worst case
happens in all of these.

CHAI RVAN APOSTOLAKI S:  \What does t hat
nmean? |'mnot follow ng that.

DR BUELL: Okay. Basically what | didis
| took our initiating event frequency over there where
it says large LOCA. Ckay? |It's BE to the m nus six,
is our initiating event frequency, and the nunbers
that |'"mhearing, like |l say, | knowit's all repl aced
with no set nunber, but the | ast nunber | heard for a
larger LOCA was .6 conditional of failing the
cont ai nnment sunp.

So if you multiply those together, you
have a potential 3Eto the mnus 6 increase in the CDF

usi ng our frequency in the |last set of numbers that
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hear d.

What ever this ends up being, if they're
| arge nunbers like this, it could have a significant
inmpact. You're all aware of that. That's not new
news, but it is a big structural uncertainty in our
nodel s ri ght now.

MR. DENNING Wat about the new | arge
LOCA frequencies, that kind of stuff? You have not
adopted that at this point, have you?

CHAI RVAN APOSTOLAKI S:  The result of the
expert opinion in the solicitations?

DR BUELL: No, we have not.

CHAI RVAN APOSTOLAKI S: Maybe you ought to
| ook at that.

DR. BUELL: Ckay.

CHAI RMAN APCSTOLAKI'S:  You will find 20
different estimates. So good | uck.

DR. BUELL: Ckay. W're using the ol der
data from NUREG 5750 ri ght now.

DR SCHROEDER: The last that was tal ked
about | understood that was still in the review
process.

MR. DENNING It is.

CHAI RVAN APOCSTOLAKI S: | don't know about

that. | mean, the NRR guys are developing a rule
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based on --

DR. THADANI: the proposed rule is out.

CHAI RVMAN APOSTOLAKI' S: Huh?

DR. THADANI : The proposed rule is out on
the streets now.

CHAI RMAN APCSTOLAKI S: Yeah

MR. CHOKSHI: And that report is in our
conmponent, the expert solicitation report. So --

MR DENNING It would certainly be
interesting to see what the inplications are because
they're going to be big. | nean, I'msure they're
going to further reduce.

CHAI RVAN APOSTOLAKI S:  No, but you say
you're assumng ten to the mnus six. That's on the
| ow side, | think

DR BUELL: Five Eto the mnus six for
| arge LOCA right now is the number we've got in our
nodel s.

CHAI RVAN APOSTOLAKI S:  Five? |t depends

on how you conbi ne expert opinions.

DR. THADANI: It's low, George. You're
right. It's lowif you | ook at the expert
solicitation results. Plus | think this large LOCA

is a break larger than what, six inches roughly,

right? Basically, and if you | ook at the expert
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elicitation, this is off by nore than an order of
magni t ude.

MR. CHOKSHI: Yeah, in that categories,
you know, greater than six, you're right.

DR. KRESS: But your main nmessage is that
the effect on CDF is actually driven by frequency.

DR BUELL: Well, it's a conbination
It's proportional to frequency and the conditiona
pl ugging. So either one of those is going to adjust
t he numnber.

DR KRESS: Yeah, but the condition
plugging is -- | mean, we're only concerned about it
for the large break LOCA, and it's .6. So that makes
-- in PRA's place that's not mnuch.

CHAI RVAN APOSTOLAKI S: Shoul dn't you worry
al so about LERF?

DR. KRESS: Yeah, you should, but --

CHAI RVAN APCSTCOLAKI S:  That's where you'd
probably see the bigger difference.

DR KRESS: Yeah, it cones to kind of be
a long-termcooling issue.

DR THADANI: But it affects the core
spray, too.

CHAI RVAN APCSTOLAKI S: The what ?

DR. THADANI : The recircul ation inpacts
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ever yt hi ng.
CHAI RVAN APOSTOLAKI'S:  Right, sure.
DR. THADANI: So | think George is
correct. It will have also significant effect on
LERF.

MR. DENNING Well, will it or is it just
going to be late and not lead to early failure?

CHAl RMAN APCSTOLAKI'S:  Well, | mean, if
that's the case, you're saying that this is not a very
significant issue, right?

DR, BUELL: No. I'mjust saying it can be
significant depending on what the final |arge LOCA
nunber is, what the final conditional plugging nunber
iS.

Once that gets all resolved, it has the
potential to be as high as -- in fact, if you increase
the large LOCA probability, it could even be higher
than that inpact on the nodels. It could be a ten to
the mnus five inpact on the nodels and i ncrease.

DR KRESS: | would be nore than ten to
the mnus five.

DR. BUELL: Yeah, if you increase the
| arge LOCA frequency it could be nore than ten to the
m nus five.

CHAI RVAN APOSTOLAKI'S:  But you will not.
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You will not. The expert opinion solicitation says it
is low | think I msspoke earlier.

DR. BUELL: Ckay.

CHAI RVAN APCSTCLAKI S:  The | arge range
they show in that report is for LOCAs of a frequency
of ten to the mnus five because the |arger pipes,
what we now call l|arge LOCA, have a frequency nuch
| ower than ten to the mnus five.

So | don't think that nunber is going to
go up significantly.

MR CHOKSHI : No, but fromthe PRA
standpoint, it's a 16 -- this is large LOCA, right?

DR. THADANI : Exactly.

MR CHOKSHI : This is not a doubl e ended

pi pe break.

CHAI RVAN APOSTOLAKI S:  Ei ght inches.

DR THADANI : It's six inches.

CHAl RVAN APOSTOLAKI S:  Or eight. Anyway,
yeah.

MR. CHOKSHI : So but in the expert
elicitation, the nunber that they're deriving to the
di fferent categories.

CHAI RMAN APCSTOLAKI' S: Yeah

MR. CHOKSHI : So but if you | ook at the

nunbers fromthe six or 18 Gs, it's higher.
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CHAI RVAN APCSTOLAKI'S:  It's higher. |

don't think it's a very |low nunber, isn't it?

MR. CHOKSHI: Not at that range.

CHAI RVAN APCSTOLAKI'S:  It's less than ten
to the mnus five.

MR CHOKSHI: No. Well, we'll talk about
this, what distribution, and which --

CHAl RMAN  APOSTOLAKI S: Wl |, the
aggravation of course makes a big difference.

MR CHOKSHI: | think if | renenber right
for PAR, and their base case was a ten to the m nus
five was about seven inches.

CHAI RMAN APOSTOLAKI S:  Ei ght .

MR. CHOKSHI : Yeah, seven or eight. You
are right.

CHAI RVMAN APOSTOLAKI'S:  And then NRR says
14. That's good.

MR CHOKSHI : So three at ten to the m nus
five using the geonmetry was about --

CHAI RMAN  APOSTCOLAKIS:  And plus |I'm
correct. No, but is this finding, Rich and Tom
consistent with the big deal the ACRS nade on that
| etter on the sunp performance?

DR. KRESS: Well, we thought there were

i ssues of defense in depth that went beyond effects on
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MR- DENNING This is an accident within
t he design basis at |east current.

DR KRESS. Yes, it is design basis space.

MR. DENNING And of course, that .6 is
awfully close to "I don't know. "

CHAl RVAN APOSTOLAKI S: One?

MR DENNING The .6 is "I don't know "

DR. KRESS. W actually thought for a
| arge LOCA that the condition was probably close to
one, and --

MR. DENNING Coul d be.

CHAI RMAN APOSTOLAKI S:  Well, that's why
they're certainly here.

DR. KRESS: It's close enough.

MR. DENNING Yeah, but if this remains as
part of the design basis accident, if one were done,
it had better be a lot | ower nunber than that or we're
not going to buy it.

MR CHOKSHI : Once we resolve the issue.

MR. DENNI NG Once we resolve the issue,
it had better be a much | ower nunber than that. Let's
go on.

CHAI RVAN APOSTOLAKI S:  Wihy? |s there a

cutoff thing for design basis accidents?
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MR DENNING Well, it's not .5. | nean,

the probability that we would not be able to survive
a design basis accident? | nmean it has got to be a
hi gh degree of confidence. Point, five is not a high
degree of confidence.

CHAI RVAN APOSTCOLAKI' S: No.

DR. KRESS: That is the problem

CHAI RVAN APCSTCOLAKI S:  There you woul d
have to postulate a single failure, right? It's a
design basis. You' d do a different kind of
cal cul ati on.

MR. DENNI NG  Anal ysi s?

CHAI RMAN APCSTOLAKI' S: Yeah

MR DENNING Well, this is for a
realistic analysis here, which is probably --

CHAI RVAN APCSTOLAKI S:  You woul d say
have a large LOCA, and | wll postulate the worst
possible single failure, and | should be able to
contain that.

DR. KRESS: That's what you do.

CHAI RMAN APOSTOLAKI'S:  This has nothing to
do with frequenci es.

DR. KRESS: That's right.

CHAI RMAN APOSTOLAKI'S:  This has nothing to

do with frequencies. So | don't understand why it
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woul d be | ower when we're done with it.

MR. DENNING Well, okay. They do a
realistic analysis. Gay? W do a licensing analysis
for the design basis accident, right? For that
licensing analysis, we put in a lot of conservatism
and it survives, right?

Vel l, when they do a realistic analysis,
then they're going to say, "Man, that's a really | ow
nunber, this probability that it's" --

CHAI RMVAN APOSTOLAKI'S:  Ch, you nean --

DR. KRESS: That was the reason we put in
our letter that perhaps you ought to risk informthis
i ssue.

CHAI RVAN APOSTOLAKI'S:  And then you go to
t hese guys.

DR KRESS: Yeah, that was the reason
because we felt like that on the basis of CDF and LERF
that it probably wasn't that serious.

CHAl RMAN APCSTOLAKI S:  And | have a hard

time believe it's .6, the condition of probability.

Huh?

DR. KRESS: Repeatedly.

CHAI RMAN APCSTOLAKI S: So hi gh?

DR. KRESS: It won't be that high for a
BVWR
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DR, BUELL: Well, it generated that

di scussion on it, but the bottomlineis that it could
have sone inpact on the results.

DR. THADANI: Well, you had a real event
with a BWR

CHAI RVAN APOSTOLAKI S:  Say agai n.

DR THADANI: There was a real event at a
BWR, and we know what happened.

DR. KRESS: You plugged it in and spal
sunmp (phonetic).

DR THADANI : It was called Barseback, and
we have had sonme partial events called that.

CHAI RMAN APOSTOLAKIS:  It's still called
Bar seback

MR. DENNING But it mght not have been
under different circunstances.

CHAI RVAN APOSTOLAKI S: They shut down one
year. You renenber that? Not because of this.

DR. KRESS: They fixed their sunp.

DR. THADANI :  Yes.

DR BUELL: The next issue on our |ist
here is support systeminitiating event fault trees.
kay. Right now the industry, probably two-thirds of
them -- |'m just going off, you know, experience

here -- probably two-thirds of themuse initiating
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event fault trees if you carry that information into
the nodel. One-third of themuse a point value, and
there's pros and cons of both, but right now we use a
point value in SPAR nodels, and we use that value
based out of NUREG 5750.

There's a problemwith that. The probl em
is -- or several problems -- that you can get the
right CDF out of it, but when doing the MSPI program
and ot her prograns, you don't get the correct event
i mportance because you're not getting the contributor
coming up through the fault tree on the initiating
event .

CHAl RMAN  APOSTOLAKI S:  So you're
supporting the fault tree approach.

DR. BUELL: W are, and we're | ooking at
researching that and devel oping that nethodol ogy.
kay?

The ot her down si de of using a point val ue
is you don't have any latitude based on system
configuration or |levels of redundance.

CHAI RVAN APOSTCOLAKI S: Sure.

DR. BUELL: You're just using a generic
nunber .

CHAI RVAN APOSTOLAKIS: | don't think you

need to give anything, any argunent.
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DR BUELL: Okay. Well --

CHAI RVAN APOSTOLAKIS: It is a system It
has conponents. W analyze it.

DR BUELL: Well, I"'mjust saying this is
a nodel uncertainty because right now we use a point
value. So we use the sane that.

DR BUELL: So we use the sanme nunber.

CHAI RVAN APOSTOLAKI S:  But there's no
excuse for point values. Then why don't they do the
same wWith the high pressure injection systenf Just
because it's front |ine?

Ina PRAIiIf you have a system you anal yze

DR. KRESS: Like the control systenf

CHAI RVMAN APOSTOLAKI'S:  No. No, but this
is of the kinds of systens we anal yze.

MR DENNING | agree. |It's nmade up of
t he sane ki nds of conponents.

CHAI RVAN APOSTOLAKI S:  Yeah, hydraulic
systens, you know, pushing water here and there.

DR BUELL: Ckay. Well, like |I say, this
is an issue that needs to be resolved at sone point,
and we're | ooking at doing that.

CHAI RVAN APOSTOLAKI S: You just declare it

is all.
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DR. SCHROEDER: ©One of the reasons this is

an issue is that invisiting many, many plants, we saw
the result of fault tree initiating event nodel s that
predi cted service water failures much, nuch, much
| oner than we were seeing in the data.

So t here was a huge questi on about whet her
t hose were valid, and if we undertake that ourselves,
we have to be very careful to get sonething that is
consistent with the data.

CHAI RVAN APOSTOLAKI' S: No, but that neans
the fault tree cal cul ations were not right.

MR. DENNI NG Exactly.

CHAI RVAN APOSTOLAKIS: It doesn't mean
that you should switch the point values. Like with
anyt hing else, you know, if you find discrepancies,
you gquestion why and |I'm sure you will find the
problemw th their analysis.

DR BUELL: And our feelings are, along
with the sane issue, and we're going to get to it in
amnute, is that nost plants do not | ook at the water
gqual ity issues. The conmon nechani sm of storm surges
and grass attacks and fish runs and the other nyriad
of things that will shut plants down --

CHAI RVAN APOSTOLAKI'S:  You know, | really

think the najor value of using PRAs is exactly what
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you just said. There are people on opposite sides
guestioni ng, debating detailed issues and so on. The
actual nunbers |I'm not sure are that inportant, but
now you will go to the licensee who doesn't do that
and say, "Water quality is inportant. Have you
t hought about it? How do you handle it?" and so on.

| think this is really the value, that
it's aframework within which all of these i ssues cone
up, and | think raises the level of safety that we
have. | really like that, the give and take that you
guys are having with the |icensees.

MR. DENNING Let me understand. Wth
your old approach the frequency of turbine trips,
things |ike that, would you not have nodeled -- you
don't nodel that? Currently you just put in a value
for turbine trips or do you nodel ?

DR. BUELL: No, currently we use a point
value for every initiator. W don't do any fault tree
specific nodeling for those. Sonething |like a turbine
trip would be extrenely difficult because of all the
control systems and protective systens, but there are
some other systens |ike service water and sone of
these other fluid type systenms that are easier to
nodel and you can approxi nate.

DR. SCHROEDER: Not to be m sunder st ood,
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we have service water fault tree nodels now. W don't
use them for the initiating event frequency
determ nation. W use themin a support system
capacity.

The reason we don't use them for the
initiating event is that there are assunptions that
m ght apply to a 24-hour mssion that woul dn't
necessarily apply to an initiating event cal cul ation.

CHAI RVAN APOSTOLAKI'S:  So you woul d need
a different analysis.

DR SCHRCEDER: W need a different
analysis. It look very much --

CHAI RVAN APOCSTOLAKI S: Wl |, that's fine.

DR. SCHRCEDER: -- like the existing fault
tree, but it mght be different in key ways, and one
of the things that we are planning to do is try to
settle that, and we would like to do it by achieving
a consensus with the i ndustry, but in any event, we're
going to do it in some way that nakes sense to us.

DR BUELL: And two of those issues are
t he basi s approach or basic net hodol ogy. One of them
isanultiplier method where you use a regul ar 24- hour
mssion time and you multiply it by a factor to get
t he extended mission tine for the year, and there are

some up sides and down sides with 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

243

And the other one is to have separate
events for the year long nmission time versus the 24-
hour mi ssion tinme, and there are up sides and down
sides to that when you cal cul ate i nportance neasures
and all kinds of things.

So there's no perfect way of doing this,
but there is probably an opti mal way, and we just need
to look at that and determne that. And that will be
going on at sone point in the future.

CHAI RVAN APOSTOLAKI' S:  Very good.

DR BUELL: W're down to the |ast couple
here. Power recovery after battery depletion is an
issue, and it has shown up in the MSPI conparisons.
SPAR nodels right now give no credit for power
recovery beyond battery depletion. Ckay?

This is somewhat conservative, possibly
conservative. It does have a big inpact on the SBO
CDF as well as the diesel inportances.

MR DENNING | don't know the technica
i ssue here. Wat's really the technical issue?

DR. BUELL: GCkay. The bottomline is you
typically do not do core uncovery for many hours
beyond battery depletion. There's also additiona
systens that are not dependent on the batteries per se

for injection.
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You may have a plant that has a diese
driven AFW punp. That punp can continue to inject,
you know. So you can actually al so have seal failure.
You m ght go out 18, 20 hours --

MR. DENNING So you wouldn't give any
credit at the nonent --

DR BUELL: W wouldn't give credit for
t hat because we're sayi ng when the batteries go dead,
the conplexity of the evolution to bring off-site
power back into the plant w thout having renote
control ability on those breakers --

MR. DENNING And you can't really nonitor
and know what's happeni ng.

DR. BUELL: Yeah, and typically plants
have sketchy procedures at best. Sonme plants have
better than others.

Because of all the uncertainty there, we
have not nodel ed anythi ng beyond battery depletion.
That has been our standard for many years, but it's a
big difference between us and sonme of the plants.

Now, a | ot of the plants do go w thout and
say we're going to cut it at that point, but there are
some plants, you know, especially the ones that have
like diesel driven AFW punps, you know. They're

saying, "Hey, |'ve got this systemand | can't use it
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because ny batteries go dead.”" So they want a credit.
Some of the considerations down here, you
know, just off the cuff here, you know, diesel driven
i nj ection sources, you know, how nuch credit shoul d we
give for that? You know, availability and quality of
procedural gui dance. You know, sone plants just say,
"We'll give it 50 percent chance because we don't have
detail ed procedures. W're not going to take nuch

credit for it," but they take a little credit for it.

There's other issues. You know, the
duration of enmergency lighting. Can you realistically
say, "lI'mgoing to get 20 hours of operation when |
can't see anything in the plant"?

You know, switch yard battery life.
There's batteries that a | ot of plants have separate
batteries in the switch yard, you know. Mani pul ating
t hose breakers i s much nore conpl ex than mani pul ati ng
four kV breakers. You can go out and punp up the
breakers with a smal| breaker. You don't do that with
a switch yard breaker.

So there are sone of these issues that
we're |l ooking at we're goingtotry todistill it down
to the key issues and see if possibly we can't change

that assunption that we fail at battery depletion.

But that is a big issue at sonme plants.
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At sone plants it's not an issue at all, but the MSP
program has identified this separately fromus as an
i ssue, and | think he's going to be tal ki ng about that
| ater today, but we're |ooking at ways of resolving
this and comng up with an optimal way.

Here's a BWR issue that is a significant
i ssue at sone plants. This issue deals with continued
injection after containnent fails on over pressure.
You know, it fails. You' ve had a |ong term heat
removal failure. You' ve pressurized the containnent,
and you fail the containment. |f you have injections
or, let's say, CRD or sone other injection source, did
you continue to credit after containnment fails?

MR. DENNING And when you say "fails,"
this is a hard vent that --

DR. BUELL: Yeah, this is either a rupture
or a tear in the containnment itself.

MR. DENNING But not a hard vent?

DR BUELL: Not a vent. W |ook at that
separately.

MR. DENNING  Oh.

DR. BUELL: Now, that does have a simlar
i npact at sonme plants, but that's a separate issue.
So the bottom line is how nuch credit you give for

t hat conti nued injection can significantly inpact your
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decay heat renoval inportance for those components.

It can also significantly inpact your
overall CDF for sone BWRs. So sone of the related
i ssues, you know, the environnent, the steam the
depressuri zation rate, you know, if it just tears
versus conpl etely depressurizes, that elim nates sone
of your | ow pressure injection systens because if you
sit there at 150 pounds and just bleed off enough
pressure, you're never going to get fire water
i nj ection.

So there are some of these issues that
need to be resol ved and | ooked at.

NUREG 1150 gi ves conpl ete credit for that.
The ol d daily events manual didn't give any credit for
that, and we're transitioning towards nore credit, but
we're | ooking at this issue in nore depth

The next sli de.

Poor success criteria, we've already
tal ked about this one. John nentioned also |I've
| ooked at as nmuch information as | can find. 1've
| ooked at plants that have identical relief capacity.
They have the same injection punps, the sanme therma
output. One will take two; one will take one as a
success criteria.

Now, that could be fromthe fact that they
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just didn't want to put the additional effort into the
anal ysis or it could be that they ran an analysis. W
don't know, but there's a big variability in that
assunpti on.

CHAI RVAN APOCSTOLAKI S: But you will find

out .
DR. BUELL: Say agai n.
CHAI RVAN APOSTOLAKI'S:  You will find out.
DR BUELL: We will look into it, but I'm
not sure we'll get an answer soon on that one.

So next slide.

And this is the last of the ten issues.
This is tine to core uncovery. SPAR in the past has
been conservative and went -- if you didn't have any
informati on and you had no know edge, you basically
went to a half an hour core uncovery tine. Ckay?

That was a little bit too conservative.
What we did is we went and did a literature search
tried to gather all of the old NUREGs, all of the
thermal hydraulic anal yses that we've cone up wth,
put those in a nmaster table, and take a conposite or
extrapol ate between those studies, and nost of the
time now, even on a nost conservative nodeling it's
cl oser to an hour.

And t hat brought us closer inlineto what
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the industry was saying. So we identified that as an
issue. We went and made a reasonable fix. Short of

having any detailed thermal hydraulics, that's

probably an acceptable fix.

MR- DENNING It does seemthat this is an
anal yzabl e problem you know.

DR BUELL: It is analyzable wi th enough
resources, and is it worth that effort is a question
t hat --

CHAI RVAN APCSTOLAKI S: Good.

DR. BUELL: So those are the top ten
i ssues that we have identified by going to all of
these different plants and conparing our nodels to
theirs. W've got a resolution for half of them
that's already incorporated. The other half we're
wor ki ng on getting those fixed.

CHAIl RMAN  APCSTOLAKI S:  Now, you're
begi nni ng wi th your next slide, another topic, right?

O you're going to?

DR. BUELL: | still have one. | thought
that was ny last one. | have one additional slide
here. No, |'ve got a couple.

MR. DENNING A coupl e.
DR. BUELL: Did you want -- okay.

CHAI RMAN APOSTCLAKI S: No, but these were
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not part of the nine. Are these new?

DR.  BUELL: Yeah, this is just a
continuation of the general topic. | did a slide for
each one of those, the bullets, and now I'mj ust
| ooki ng at general.

MR. DENNING So three nore slides. After
that woul d be a natural break point.

DR BUELL: That's correct.

CHAI RVMAN APCSTOLAKI S: Good.

DR, BUELL: Okay. 1'Il hurry through
t hese.

W tal ked about the | oss of service water
initiating event frequency. A key elenent that we
don't see being nodeled in these support system
initiators is water quality, and there's been 30-sone
pl ant shut downs because of those, including a couple
of service water failures. W just don't see that
being nodeled in the PRAs. W need to conme up with
some type of nethodol ogy that nmaybe they woul d
i ncorporate or something we at |east feel --

MR. DENNING This is like organic
contam nati on or some sort?

DR. BUELL: Yes. Debris loading silt,
fish runs, that type of stuff, collapsed trash rakes,

overl oaded trash rakes, sonething along those |ines.
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MR. DENNI NG Every one of themdifferent.

DR BUELL: Every one different, you bet.

Addition of lowinportanceinitiators. As
we went to these plants there's a lot of them that
were lowinitiators, one or two percent. W' re adding
that as part of this MSPI or the detailed cuts at
| evel conparison

W' ve changed our steam generator tube
rupture logic to include sone benefit or some credit
for long-termRWST refill and continued injection. So
we made that change.

CGeneral nodeling of commbn cause, we've
t al ked about that.

Sinmplified nodeling of energency diesel
alignnents. W' ve made sone nodifications. This is
somet hi ng t hat won't go away conpl etely because of all
the nyriad ways you can align diesel, especially if
you have many of themand a |ot of cross-ties. W
just don't have the resources to nodel every possible
conmbi nation explicitly.

So what we do is we set an arbitrary
al i gnnent that gives us the nost benefit, and then if
there's an analysis, we let the analyst correct that
alignnent for the alignment that he's actually

nodel i ng.
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So there's just no way for wus to
explicitly nodel every conbi nati on and | ook at that in
t he base nodel

So recent changes to the nodel that we've
made over the | ast year. W have put in the new CCF
al pha factors. W' ve linked and included new tenpl ate
events. We've put in a new seal punp or RCP punp
logic. W've put in LOOP initiator logic as well as
of f-site power recovery data, and we' ve converted from
t he per hour to per year. Nobody |ikes the per hour.
so we made that conversion. So our results cone out
on a per-year basis.

CHAI RMAN APOSTOLAKI'S:  So the question is
really who liked it.

DR. KRESS: Wy was it there in the first
pl ace?

DR BUELL: Not very --

CHAI RMAN APOSTOLAKI'S:  Way was it there in
the first place?

DR SCHRCEDER: It was there because that
was the format used in the daily events manual, and
the only reason that it was there is that nost of the
conditions that they were trying to evaluate for X
nunber of hours and it made the multiplication easy.

Al ong cone conputers, and you can aut omat e
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all of that, and we took the opportunity of a gl obal
nodel update to change what had just festered for a
| ong tine.

MR. DENNING | think we accept that.

CHAI RVAN APOSTOLAKI' S: You know, there is
al ways a reasonabl e expl anati on.

DR. BUELL: Future enhancenents, things
that we're | ooking at right now and things that we're
doing. W're performng these detailed cuts at |evel
revi ews.

W're splitting the transient event trees
into some sub-trees. That gives the analyst just a
little better definition. They're not relying on al
of these conditional probabilities.

W' ve added t he new st eam generator tube
rupture logic, the credit for RAST refill for those.

W are giving nore definitionfor nultiple
unit sites, for whether it's a single or dual unit
| oop. That affects the cross-ties.

W' ve added the consequential seal LOCA
| ogic, and we're adding | ower inportance initiators,
anyt hing greater than one percent.

W' re addi ng additional detail. Before in
the PWR nodels, we had split fractions for main

feedwater. Now we're trying to do a nore detail ed

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

254

nodel , including the support systens.

W' re st andar di zi ng t he IS local
nmet hodol ogy for both Ps and Bs; benchmarki ng the PSA
test. That's our mmjor task over the next year,
finishing up or continuing these detail ed conpari sons.

W're also -- the HEP cal cul ator that you
saw John denonstrate in SPAR, that's a relatively new
edition. Now we've got to go back and take all of our
HEPs, put theminto those shaping factors.

And we' ve t al ked about these itens al ready
at the bottom here. These are pending resol ution of
some outstanding issues. The initiating event
nodeling, as well as integrating all of these nodels
into a single nodel that is based on the SPAR Level 1
nodel .

So that's sonme of the future plans we're
going to be |ooking at during this next year or so.

CHAI RVAN APOSTOLAKI S:  Great.

DR, BUELL: And | think John is going to
talk to you about --

CHAI RMAN APOSTOLAKIS:  Starting a new
topic now So let's take a break until 3;25.

(Wher eupon, the foregoing matter went off

the record at 3:06 p.m and went back on

the record at 3:30 p.m)
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CHAI RVAN APOSTOLAKI S:  Are you ready?

MR. DUBE: Well, good afternoon. |'m Don
Dube, and this is not a presentation on the MNSPI
It's really on the PRA quality reviews that we
performed as part of the MSPI inplenmentation, and it
kind of follows on the presentation by John and Bob
regardi ng the SPAR versus |icensees' PRA conpari sons.

Along those Ilines we did sonething
simlar, although in a very conpressed tine and a nmuch
nore narrow focus.

|'"m just going to take one slide to
refresh your nenory on what the MSPI is and why we
choose the Birnbaum as the neasure figure of nerit,
and in words, the MSPI is a measure of the deviation
of the plant system unavailability and conponent
unreliabilities frombaseline values. So it's really
a del ta.

But each unavailability or unreliability
is weighted by plant specific risk inportance
neasures. So the MSPI is the sum of an unavailability
contribution and an unreliability contribution. For
exanple, for the wunreliability, a very sinple
expressi on here would be B tines, in parentheses, the
unreliability of, let's say, a diesel generator

running mnus the unreliability of a baseline diesel
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generator based on an industry average failure rate.

So it's a deviation of plant specific
performance from the norm but it's weighted by a
Bi rnbaum average. The reason why we choose Birnbaum
is because it falls out of the derivation, Birnbaum
bei ng a change in core danage frequency for a given
change in unreliability.

And so when we perform the conparison
since the Birnbaum of a basic event is a figure of
nmerit using the MSPI, it's ingrained in the MNSPI
calculation and algorithm It makes sense that what
we want to do i s conpare a Bi rnbaumval ue derived from
t he SPAR node with the Bi rnbaumval ue the |icensee has
in their nodel and see if they nake sense and if not
why don't they nake sense.

CHAI RVAN APOSTOLAKI S: Now, the Bis what
makes this plant specific?

MR DUBE: Correct. It falls out of the
pl ant PRA.

CHAI RMAN APOSTOLAKI S:  Right, and baseline
val ues are the plant values. The UR, the first term
isthe plant specific unreliability. The second term
the mnus term is a baseline value that's an i ndustry
aver age.

CHAI RVAN APCSTCOLAKIS:  On, it's not a
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pl ant specific val ue.

MR DUBE: No, it's an industry average.

CHAl RMAN APOSTOLAKIS:  In the ROP
believe we |ooked at the deviations from what the
utility has told us or in the maintenance rule. Isn't
t hat what we do?

MR. DUBE: Yeah, but this is -- the way
the MSPI was set wup, it's a deviation from the
i ndustry norm

CHAI RVAN APOSTOLAKI S:  And the industry
didn't conplain about that?

MR. DUBE: No. They hel ped derive this.

CHAI RVAN APCSTOLAKI S: Ckay.

MR DUBE: So that's all | want to say
about that, but to inplenment MSPI it was decided that
there were sonme quality requirenments, PRA quality
requi renents, that needed to be set. So a PRA quality
task group was formed of three NRC and two industry
menbers. M ke Cheok and Gareth Perry were two of the
five nenbers, the names you're probably the nost
famliar wth.

And they came up with a set of
recommendati ons, and | provide this as background, why

we did what we did. They established two
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requi renents. The licensee should assure that their
PRA is of sufficient technical quality by (a)
resolving the A and B facts and observations fromthe
peer review.

What every licensee did for their PRA s
they had a team of reviewers from other contractors,
consultants, and utility representatives, and they did
a focused review on each licensee's PRA;, cane up with
a nunmber of facts and observations, the As and Bs
bei ng the nost inportant because it could inpact the
PRA quantitative results, whereas |i ke C, for exanple
m ght be a docunentation issue.

So we saidif you' re going to nove forward
the MSPI, you need to resolve those or at |east go
through the ones that are not yet closed, that are
still open and explain why it would not inpact the
MSPI approach, the nethod.

The second part was t he performance self-
assessment using NEI 0002 endorsed by Appendi x B of
Reg. Gui de 1.200, which you' ve seen for the ASME | evel
requi renents identified by the task group.

So what they had to do was say supporting
| evel requirenents. There were 41 that were
identified from the ASME PRA standard that says we

believe these SLRs are inportant to the MSPI because
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whet her you net themor not, these requirenents coul d
i mpact the MSPI in a quantitative way.
And |icensees would have to do a self-
assessment and say, "Yeah, we neet all 41 of these

requirenents,” or if not, "this is why we don't think
it will have an inpact."

CHAI RMAN APCSTOLAKI'S:  Isn't the PRA
review you're referring in A the one that 1is
i npl enented using NEl 0002? | think that's correct.

MR CHEOK: Yes, that's correct.

CHAI RVAN APOCSTOLAKI S:  That's correct.

MR. CHECK: That's why we require the B
part of it, so that they can reconcile the NEl 0002
to the ASME standards.

CHAI RVAN APOSTOLAKI S:  Okay. So the Bs --

MR CHECK: B ties it back to the
st andar ds.

CHAI RVAN APOSTOLAKIS: -- thing into the
pi cture.

MR. CHEOK: Correct.

MR. DUBE: Now, when the industry surveyed
their nenbers, they found a substantial nunmber would
not be able to neet both A and B and proposed an

alternative to B which was that they do a cross-

conmparison of their PRAs, and I'll explain that in a
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little bit.

CHAI RVAN APOSTOLAKI S: | don't understand
that. Wy would they not be able to do this? | nean
it sounds |ike straightforward to ne. Do they give
any reason?

MR DUBE: | nean, it entailed quite a bit
of effort to do both.

CHAI RMAN APCSTOLAKIS: So it's a likely
amount of effort.

MR CHEOK: | think it's a resource issue.
That's correct. | man, they will require a |lot nore
effort to be able to neet A and B than they thought
was possible in the tine that's needed for
i mpl enent ati on.

MR DUBE: In the time frane.

MR. CHEOK: Right.

CHAI RVAN APOSTOLAKIS:  So a cross-
conpari son of PRAs is the alternative, but the PRAs as
they are today may be nissing a few system| evel
requi renents of the ASME code. So essentially you are
defeating B, right? Because the PRAs, a |ot of them
were done, in fact, before the ASVE code was i ssued.

MR CHEOK: That's correct, but a |lot of
t he PRAs have gone back and backfit to be consistent

with the ASME code. So | think the process that Don
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will talk about is they will do a cross-conparison
anong t hensel ves first before they nake a submttal to
us, and after they make the submttal to us, we'll

nmake a cross conpari son between their distribution and
our SPAR distribution, and Don will tal k about that.

CHAI RVMAN APOSTOLAKI S:  But the ASME SLRs
are out. You are not going to go to the ASME SLR,
right?

MR CHEOK: That's correct, but sone of
the licensee PRAs woul d have gone through the ASME
SLRs.

MR. DUBE: They may have gone through
some, but not necessarily all.

CHAI RVAN APOSTOLAKI S:  Again, a cross
conpari son of PRAs. PRA presunably are plants of a
simlar vintage.

MR. DUBE: Yes, right.

CHAI RMAN APCSTOLAKI'S: So what if they
conpare with five other PRAs? One of them has
i ncl uded addi tional inputs and the four did not. Wat
do they do? Do they say, "Well, we'll ignore the
fifth one"?

MR CHEOK: | think Don is going to
expl ain this.

CHAI RVAN APCSTOLAKI S Ckay.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

262
MR DUBE: So the staff said fine, but to

have further confidence, we perforned an additional
cross-conpari son of the PRA Birnbaum val ues to SPAR
val ues and devel oped a process to do that.

You might not be able to read this, but
there was a logical, systematic process to identify
outlier Birnbaum inportance neasures, and it started
by conpiling the industry Birnbauns, and for the MSP
that represents about 5,000 conponents or 10,000
Bi rnbauns i f you have two fail ure nodes per conponent;
assigning themto plant groups based on simlar plant
desi gns and vi ntages; identifying whether they were in
the appropriate group or not; if necessary,
reassigning them and then if there were a substanti al
di fference between the Birnbaum val ues, they becane
candi date outliers.

CHAI RVAN APCSTOLAKIS:  Is it the same as
the figure that Bob and John showed us when they
conpared the Birnbauns of the SPAR with the industry
PRAs? |Is it the same thing?

MR. DUBE: Again, | have different -- the
same concept, but different approach, a little bit
di fferent approach.

CHAI RVAN APOSTOLAKI S:  Different approach.

DR. KRESS: They use the sane netric?
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MR. DUBE: We're using the conparison of
t he Bi rnbaum val ues, right.

CHAI RVAN APOCSTOLAKI S:  Wel |, that's what
they did. So what's the difference?

MR. DUBE: Well, you'll see.

CHAI RMAN APCSTOLAKIS:  Ch, | will. |1
will.

DR KRESS: W'll wait.

MR DUBE: |If there was a candidate
outlier, then we did forensic PRA and try to determ ne
if it was because of an identifiable design
difference, and if so, we reviewed the nodeling of
that. That's the first decision box there, the
di anond.

I f not, was it because of an operational
feature, such as electrical <cross-tie procedure,
ener gency operati ng procedure or sonet hi ng al ong t hose
lines? And if not, was it because of an identifiable
nodel i ng net hod di fference?

CHAI RVAN APOSTCLAKI'S:  Can we have a full
page copy of this figure? It's inpossible to read it.
Not now, but | nean when | go honme and | want it.

MR. DUBE: So the Westinghouse owners
group and the BWR owners group did cross-conparison

and here I'm just showing one graph. It's alittle
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bit busy, but one graph, and |I kind of hid the plant
nanmes, although this is generally proprietary C ass 3,
whi ch neans it's not proprietary.

Each group of bars --

CHAl RMAN APOSTOLAKI'S: M. Reporter, can
you hear? Ckay.

MR. DUBE: Each group of bars is one
pl ant, and each individual bar is the Bi rnbaum val ue,
and this is on the scale of ten to the mnus six, ten
to the mnus five, ten to the mnus four for the
energency di esel generators, and what you see ki nd of
naturally falls out is that these are the group of
West i nghouse and Conbustion Engi neering plants with
two energency di esel generators. These are the plants
with three energency generators, and these are the
plants with nore than three diesel generators.

And al so plotted on here are nean val ues,
nmedi an val ues. And what you see is the Birnbaum
values is a strong function of plant design and for
di esel generators, a strong function of the nunber of
energency di esel generators.

What that basically neans is two diesel
generator plants have on average Bi rnbaumval ues t hat
are higher than three diesels, which is higher than

four or nore, neaning that the core damage frequency
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is very sensitive to the performance of a diesel
gener at or .

And given that you have two diese
generators, one diesel generator is nore inportant to
a two-diesel plant than it is to a three-diesel plant
or four. | nean, it kind of makes sense.

CHAI RVAN APCSTOLAKIS: |Is the plot the
bi rnbaum for a single diesel?

MR DUBE: yes.

CHAI RVAN APOSTOLAKI S:  Regardl ess of how
many they have.

MR. DUBE: Right. And this sunp asynmetry
in some cases is three because they also included a
non-safety related |like a station blackout diesel to
show its value just for purpose -- even though it's
not in the MSPI

CHAI RVAN APOSTOLAKI' S:  Let's take the two
extrenes or maybe the first one on the left and the
third one fromthe end

MR. DUBE: This one?

CHAI RVAN APCSTOLAKI S: Yeah, this one and
the third one. No, the other one, all the way down,
all the way to the right, the third one.

MR. DUBE: This one?

CHAI RVAN APOSTOLAKI S:  The third one.
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They seemto have the sane Birnbaum How can a diese
generator in a four diesel plant have the sane
Bi rnbaum as a di esel generator in a two diesel plant?

MR. DUBE: Well, this shows the category-
to-category variation, but what it shows is within
here there may be ot her plant specific -- it could be
one of three things: a real design difference, a real
performance difference in ternms of failure to run and
failure to start rates or a nod difference (phonetic).

CHAI RVAN APCSTOLAKI S:  Most likely the
| atter unl ess the nunbers are conpletely off. | nmean
how can, you k now, one out of two systens, a
conmponent has a certain inportance. You know, one out
of four you just have nmuch | ess inportance.

MR DUBE: Well, what you find is it's a
conmbi nation of the three, and the reason why we use

t he SPAR npdel s as a benchmark -- Bob and John ki nd of

mentioned that -- is that it renmoves two out of the
three factors. It renoves data because we're using
the sane perfornmance data in the SPAR nodels. It

removes nodeling differences because we're using a

standard process, and what you see in the SPAR nodel

iswhat's left isreally primarily design difference.
So what we do by conparing the SPAR

Bi rnbauns with the |icensee's Birnbaumis renove two
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out of those three differences, and --

CHAI RVAN APOSTOLAKI'S:  There nay be real
di fferences, right?

MR DUBE: Yes.

CHAI RMAN  APOSTOLAKI S:  Still though,
woul dn't it be interesting to find out why these two
seemto be the sane?

MR DUBE: And that's what we do based on
t he process that we used, which was we were concerned
with outliers where the industry's value deviated
significantly from the norm within its group and
significantly fromthe SPAR val ue, and we had a set of
criteria that went through all 5,000 conponents; used
a screeni ng approach to say whi ch ones had si gnifi cant
devi ation, and then dove into the nodel, the cut sets
and | ooked at the nodeling differences; determned if
it was a design difference or a nodeling different
t hat woul d expl ain the difference between t he Bi rnbaum
val ues.

CHAl RMAN  APOSTOLAKI S:  So you're
i nvestigating the causes.

MR. DUBE: The reason for the differences.

CHAI RMAN APCSTOLAKI' S: Yeah

DR. KRESS: You're |ooking for sonething

out si de of the range of --
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MR. DUBE: Qutside of the norm

DR KRESS: -- outside of the red.

CHAI RVAN APOSTOLAKI S:  Even within the
class, significant differences, huh?

MR. DUBE: That's right, and when you dig
dowmn to it you find this particular plant, for
exanple, mght have installed independent reactor
cool ant punp seal cooling capability so that in the
event of a station blackout they would line up wth,
say, fire water or sone other systemto cool the
reactor coolant punp seal, or they my have had
i nstal |l ed sone ot her AC independent system |n other
cases, you nay find that they install ed an i ndependent
cooling systemfor a chargi ng punp that provides that
cool i ng punp.

But you find that there nay be very rea
design differences that explain one set of val ues from
t he other set of val ues.

If you can't explain it because of a
design difference or because of a perfornmance
difference, what's left is a nodeling difference.

CHAI RVAN APOSTOLAKI'S:  Very interesting,
very interesting.

MR DUBE: This was done for all of the

conmponents for all of the systenms installed in the
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MSPI, and t hen t he Westi nghouse owners group even went
further. They |ooked, and we tal ked about changes
like VOS-VOS |ike power frequency, and there they
found it was a pretty tight distribution for a plant.

They al so | ooked at smal |l LOCA frequency,
which varied significantly. They |ooked at
condi tional core damage probability, acontributionto
core damage frequency fromlots of service water, and
according to their grouping, conpared the results
from--

CHAI RMVAN APOSTOLAKI S: So, Don, you expect
the industry to do this for all conponents?

MR DUBE: Al the MSPI in scope
conponents.

CHAl RVAN APOSTOLAKI S: How many?

MR. DUBE: Primarily punps and di esels.

CHAI RVAN APOSTOLAKI S:  So how many of
t hose are we tal king?

MR. DUBE: Three thousand conponents.

MR. CHEOK: Now, renenber we didn't expect
themto do it. They proposed that they would do it in
pl ace of the two requirenments we showed you

CHAI RVAN APOSTOLAKI'S:  So 3,000 pictures
like this is preferable than doing little B?

MR. DUBE: No, not 3,000 pictures. |
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nmean, this is two tines. This is already what, a
coupl e hundred or a hundred, a couple hundred right
here. So it's not 3, 000.

CHAI RVAN APOSTOLAKI S: Wl |, | nean, 3,000
di vi ded by --

MR DUBE: Yeah.

CHAI RVAN APOSTOLAKI'S:  That's interesting.

MR DUBE: Well, so we --

CHAI RVAN APOSTOLAKI S:  But the inportant
poi nt here ot her vendor groups will do the sane thing.

MR. DUBE: These are group groups that are
simlar. B&W since they're a small population it's
hard to get --

CHAI RVAN APOSTOLAKI S:  Yeah, but it's
interesting that this is done by the owners group,
right?

MR. DUBE: Right.

CHAI RVAN APOSTOLAKI'S:  Not by i ndivi dua
utilities.

MR DUBE: W derived our own set of
groups, and we actually for the six systens in the
MSPI devel oped about 30-sonet hi ng groups.

The next shows one exanple of a group.
Now, this is actually a histogramfitted with a curved

fit to it because we had groups, cases we were
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overl apping four or five histograns at atinme, and the
typi cal histogrambar chart doesn't show up very well
when you overlap it.

Really what this is is this point right
here, for exanple, neans that there are, in the
i ndustry, there are 55 di esel generators -- oh, by the
way, this is fromthe category of diesel generators
that are really nore than two but |ess than or equal
to three. So what that neans is three diesel
generator plants and kind of two and a hal f diesel
generator plants.

So how can you ever have a diesel
generator, but there m ght be a shared di esel between
two units, and so we counted that as a half. It m ght
have been a station blackout. It may have been, you
know, a non-safety related, small diesel generator
that provided Iimted AC power.

So we had a routine to do it, but
basically it's three diesel generator plants is
anot her way to look at it.

So this neans that there are 55 diesel
generators in this grouping with Birnbaum val ues
between ten to the mnus six and ten to the mnus
five, and you can go through that.

The blue is the industry distribution.
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The pink is the SPAR di stribution, and what this shows
is for -- well, this graph says a |lot of things, but
just the shape of the graph says a | ot of things.

The fact that the SPAR and the industry
overl ap says there's pretty darn good agreenent on the
Bi rnbaumval ues, and i f you | ook at what is behind the
Bi rnbaum val ue, what determ nes the Birnbaumval ue is
a |l oss of off-site power frequency, the nonrecovery of
off-site power and probability, the reliability of
di esel generators, and equi prment that you use to
mtigate a station blackout, such as a steam driven
punp.

This tells us that at least for this
category of plants, there's pretty darn good agr eenent
in the overall Birnbaumvalues, at |east on the whole
or the popul ation as a whole for this group.

The width of the curve tells us a | ot of
things, too, because the fact that the widths are
about the sane tells u we have about the sane
variability, and since the SPAR only has design
variability and the i ndustry nay have desi gn and data
and nodel variability. That kind of tells us that the
way everybody is nodeling | oss of off-site power and
station bl ackout kinds of sequences and the kinds of

| oss of of f-site power frequencies that are bei ng used
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and the ki nds of diesel generator unreliabilities are
probably not all that far different.

CHAI RVAN APCSTOLAKIS:  Well, unless you
| ook at the range, which is fromten to the mnus
seven to ten to the mnus three.

MR DUBE: Yeah, but then --

CHAI RVAN APOSTOLAKI'S: Wl |, that's kind
of different, Don.

MR. DUBE: But then you | ook at those and
you say why is that, and it's probably because sine
t he SPAR val ue has noved out, differences in data and
differences in nodeling nmethod, this tells you that
there are probably still differences in design
capability between a val ue here and a val ue here, when
you find such things as | nentioned before, additional
mtigation strategies for |oss of off-site power or
station bl ackout.

CHAI RVAN APCSTOLAKIS:  GCh, | woul d say
that it's a conmbination of all the things you
mentioned. | don't know how you can concl ude that
everyone nodels it nore or |ess the sane.

It could be nodeling differences. It

coul d be design differences, right?

MR. DUBE: But not in the SPAR because the

SPAR is using --
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CHAI RVAN APOCSTOLAKI'S:  Not in the SPAR

MR. DUBE: -- the sane nodeling and the
same overall generic data. So what can explain a
pl ant here, a diesel generator here and a diesel
generator here is it's involved. There are stil
addi tional design differences between three diesel
pl ants that account for several orders of nagnitude
and susceptibility to a loss of off-site power event.

And you' Il find that there are sone two or
t hree di esel plants where you have a | oss of off-site
power and failure of the diesels. You have limted
battery capacity, limted steamdrive aux. feed punps,
and the conditional probability of core danmge is
relatively high, whereas others, you still have three
di esels, but they may have a nunber of mtigation
features. You know, all it takes is one or two.

G ven a station blackout, it only takes one or two
mtigation features to reduce the susceptibility by
one or two or three orders of nmagnitude.

DR, KRESS: | think George's -- correct ne
if I"'mwong -- point was that the blue curve, if
there are three different things that influence its
position, shape, and | ocation, sone of those could be
pl uses and sone of themcould be m nuses, and you end

up by coincidence being that close together.
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CHAl RMAN APOCSTOLAKI'S: That coul d be, too.

MR DUBE: Could be.

CHAI RMAN APCSTOLAKI'S:  Coul d be. Don
doesn't believe it though.

MR. DUBE: vyeah. | believe it can be a
conbi nati on, but --

CHAI RVAN APOSTOLAKI'S:  But also this
supports, | think, very strongly what | said earlier,
not because | said it; because it's a widely held
belief that the PRAs really should be plant specific.

MR DUBE: Should be what?

CHAI RMAN APOSTOLAKI S: Pl ant specific.

DR. KRESS: Yeah, that really supports
t hat .

CHAI RMAN  APOSTOLAKIS:  This really
supports that statement, right? | mean, if you have
a pl ant where t he band bone (phonetic) is on the order
of ten to the minus six and another one close to ten
to the mnus four, as you said, there are real
di f f erences.

It can't be just analysis, and if | do a
generic PRA, |'ll probably be either unfair or you
know.

DR KRESS: You'll be unfair to some of

t hem vyeah.
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CHAI RVAN APOSTOLAKI'S:  So don't you agree,

Don, that they should be plant specific?

MR DUBE: Yeah, | conme fromthat schoo
to begin with, but --

CHAI RVAN APOSTOLAKI'S:  But you are trying
to |iberate yourself?

(Laughter.)

MR DUBE: No, | think the SPAR has --

CHAI RVAN APOSTOLAKI S:  Look at what the
SPAR shows t hen.

MR DUBE: -- has allowed us -- this
conparison allowed us to rule out two out of the
three --

CHAI RVAN APOSTOLAKI S: | understand that.

MR. DUBE: -- causes of variability.

CHAI RVMAN APCSTOLAKI S:  But even the SPAR
variability is due to design features, right?

MR. DUBE: That's definitely true.

MR CHEOK: That's correct.

CHAl RMAN APOCSTOLAKI'S:  Therefore, the PRA

shoul d -- plant specific neans, you know, not just the
data. The whole thing. It's a very strong statenent
support --

MR. DENNING The structure is plant

specific. The structure that they're doing is plant
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specific. It's the data --

CHAI RVAN APOSTOLAKI'S: | am not inplying
any criticism

MR. DENNING | mean we cone back again
and againto what is really an i nportant i ssue and one
t hat --

CHAI RMVAN APOSTOLAKIS: It is a very
i nportant issue.

MR. DENNING -- we're going to debate for
gquite a while.

CHAI RVAN APOSTOLAKI S:  It's very inportant
issue, but this is really a nice figure.

MR DUBE: Now, we were in a situation
where we couldn't go through and revi ew t he nodel i ng
structure and data behi nd sone 3,000 conponents that
are within the scope of the MSPI. So we had a process
toidentify significant differences, and |' mnot going

todwell onit, but here is a case where we identified

a candidate outlier where | call it Plan B, had a
Bi rnbaum value. This is the industry value. | show
a vertical line, but it's basically around ten to the

m nus si xi sh.
CHAI RVAN APOSTOLAKI'S:  Wul d | care about
that? Wiy would | care about that? That's a pretty

good plant or am | m ssing.

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

278
MR. DUBE: The SPAR value said it was --

CHAI RMAN APCSTOLAKIS:  Ch, it's for the
same pl ant.

MR. DUBE: Ch, yeah.

CHAI RVAN APOSTOLAKI S:  Ch, okay, okay.

MR DUBE: -- three tinmes ten to the m nus
five.

DR. KRESS: That one you should worry
about .

MR. DUBE: So now we had a process where
we | ooked at significant differences between plant
specific values within a particular group. So we
started by grouping them and say they have this
feature of three diesel generators, but within the
group, why would the plant be here and why woul d the
SPAR say it's here?

And that --

CHAl RMVAN  APCSTOLAKIS:  Aren't you
duplicating what Bob showed us? | nean he showed a
straight line, and he took the Birnbaum from SPAR,
Birnbaumfromthe utility, and if it's way bel ow the
line, he does sonething about it.

MR DUBE: It is simlar. It's simlar.

CHAI RVAN APOSTOLAKI'S:  They're the sane.

You're just showing it in a different way.
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MR. DUBE: Wereas you' re developing it on
a systematic process for --

CHAI RVAN APOSTOLAKI'S:  You are not
systenati c.

(Laughter.)

MR DUBE: ~-- long termover severa
years, by the tine we received the data, we had
basically three nonths to input the data, do this
conparison, identify candidate outliers --

CHAI RVAN APOSTOLAKI'S:  But it's the sanme
thing essentially though, and go through from 200 --
yeah. | mean, in the end we had 260-such cases where
there was a significant --

CHAI RVAN APOSTOLAKI S:  Real ly? That many?
Two hundred sixty cases of this conponent?

MR, DUBE: O significance variance
between the |icensee's value and the SPAR.  And then
we have to dig in and identify one of three things.
s it SPAR anomaly, a |icensee anomaly? |Is there a
real design difference? |Is there a nodeling
difference? Is it a data difference?

CHAI RVAN APOCSTOLAKI S: And what were the
insights that you drew fromthis?

MR. DUBE: That's coming up in two slides

-- three slides.
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CHAl RVAN APOSTCLAKIS: Can | wait for

three slides?

MR DUBE: Now, here's a case where we
showed the distributions for RHR punps for a two-punp
system with a high pressure recirc. booster punp.
What that nmeans is for many Westinghouse plants and
some B&W pl ants, in a high pressure recircul ation
node, they have a piggyback node where a | ow pressure
punp draws from the containnent sunp and provides
suction to a high pressure and safety injection punp,
which then injects themto the core.

So for that class of plants with that
capability.

MR DENNING And it's a subset of the
figured that we saw before.

MR DUBE: No, this is a whole -- this is
for RHR fol ks.

MR DENNING Oh, I'msorry. Il'msorry.
Absol utely. | Understand.

MR. DUBE: This is one of 30 groups. Now
what you see here, renenber the size and shape of the
curve. | nean, this is just for graphical aid, but it
shows here the Dblue curve is the industry
distribution. The pink is the spine distribution.

You see an of fset between the two.
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And now you have to ask yourself why is
there an offset. Wy does there appear to be a bias
inone or the other? And you have to ask yourself did
the utilities for 103 plants all congregate together
and systematically bias their values, and in this case
to the high side. So why would they do that, or is
there sonething in the SPAR nodel that seens to
systematically bias it to the |l owside conpared to the
i censee' s PRA nodel s?

And you say, well, it's probably nore
likely the latter since it's using standard nethod,
standard nodel s, standard data. And when you dig into
this particular case, you find that the |licensees --
you know, this is driven for sequences of snmall LOCA
where you rely on high pressure recirculation. So
when you diginalittle bit deeper, you'll find that
the licensees did use a distribution of small LOCA
frequencies. In fact, it was quite w de.

But the SPAR nodels use a small LOCA
frequency significantly |lower than what the industry
was using. In fact, the small LOCA frequency here was
al nost an order of nagnitude | ower than the average in
t he i ndustry used, which because the doni nant cut sets
are small LOCA and failure of high pressure recirc.

and so on and so forth, systematically bias the
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Bi rnbaum val ues for these RHR notor driven punps to
the point that it shifts in the curve tothe left, and
when you dig into it, you find that the small LOCA
frequency in the SPAR nodels for 4E to m nus four,
whereas nost industry values use two or 3E to m nus
three, like a factor of --

CHAI RVAN APCSTOLAKI S: What is the reason
SPAR used such a | ower nunber?

MR. DUBE: The gentleman here m ght
answer, but you know, when you |looked into it, it's
because of a different definition of small LOCA. This
smal | LOCA is kind of considered the high end of the
smal | LOCA pi pe breaks, whereas nmany of the industry
val ues i ncl uded historical stop openrelief val ves and
reactor cool ant punp, mechanical seal failures, and
the 400 and 500 gallon a mnute kinds of |eaks,
whereas this was predomnantly a pipe break, which
could be several thousand gallons a mnute, and |
think that's what it is.

| nmean, it's sonething we'll have to | ook
i nto.

CHAI RMAN APCSTOLAKI'S:  So did the SPAR
peopl e change their frequency?

MR. DUBE: | don't know because | just saw

t hi s graph.
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(Laughter.)

CHAI RVAN APOCSTOLAKIS:  So it's sonebody
el se' s graph?

MR. CHEOK: This MSPI conparison is
ongoi ng as we speak and --

CHAI RMAN APCSTOLAKI'S:  This is not MSP
now. This is Birnbaum

MR. CHECK: That's right, but it
beconmes -- Don is going to pass this over to the SPAR
nodel devel opnment peopl e, and we' re going to use these
crash to help us as another QA tool, so to speak.
That's why we thought this was an interesting thing.

CHAI RVAN APOSTOLAKI'S:  So we are seeing
the rel ati ons here.

MR. CHEOK: Right, correct.

MR. DUBE: This is hot off the press.

But these vertical lines show that while
t he absol ute val ues of the Birnbauns used by SPAR and
i ndustry were pretty much the sanme, it showed that the
i ndustry val ue was right at the nedi an or node, pretty
much the nedi an, whereas the SPAR value was to the
hi gh si de.

So thi s woul d be anot her candi date outlier
because if you correct for the fact that the SPAR is

using appears to be a low loss of small LOCA
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frequency, the industry is an outlier because to
correct for that, the SPAR Birnbaumis to the high
side in the industry, is in the norm

So based on our criteria and screening,
this might have been caught. W would have taken a
| ook at that, notwi thstanding the bias introduced by,
you know, what appeared to be a systematic snmall LOCA
frequency.

MR CHEOK: Now, this is a class case if
you just |ooked at the Birnbaunms from both the
i ndustry and the SPAR for a particular plant. You
woul d think that they are al nost exactly the sane, and
you woul d think that there woul d be no bias, but we're
thinking that it actually could be different because
the industry distributions are shifted, which nakes
this the plant specific values are biased.

MR. DUBE: This is not just a visual tool
toaidus inidentifying outliers and out of the 3,000
or so conponents we started with -- we screened that
dowmn to 260-sonmething, and then nyself, Peter
Appi gnani, JimVail, and other contractors, some SRAs
fromthe regi ons went through all 260 one at atinme to
di sposition them and identify is it a real design
difference. 1Is it a SPAR nodeling issue? Is it a

i censee's nodeling issue?

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

285
DR. THADANI: Don, if |I may just nake a

gui ck comment on back to what George said. The
earlier slide when you tal ked about nodeling of the
sunmp issue, you had four times ten to the mnus six
i ncrease i n core damage frequency usi ng SPAR nodel for
small LOCA. If you had increased this by an order of
magni t ude, you woul d presunably get four tines ten to
the mnus five.

CHAI RVAN APCSTOLAKI'S: | thought it was
| arge LOCA, Ashok.

DR THADANI : Pardon ne?

CHAI RVAN APCSTOLAKI'S: | thought what they
showed earlier was for | arge LOCA

DR. THADANI : Three, three. No, they
showed for | arge LOCA, nedi umLOCA and snall LOCA, and
|"m saying small LOCA contribution would have been
four times ten to the mnus five then if you foll ow

MR. DUBE: But maybe not because it would
have been the small LOCA frompi pe breaks, which woul d
| oosen up the insulation, where if you add relief
val ves that dunp into a quench tank for RCP seal, they
may not have generated the debris. So --

DR. THADANI: They're safety val ves al so,
but anyway.

MR. DUBE: So we summarize the |icensee's
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PRA issues into the following. After going through
260- odd candi dates and narrowing it down, what did we
find?

Vel |, sone of these aren't quite candi date
allied issues, but we had situations where open A and
B facts and observations could possibly affect the
MSPI, and we're holding these issues open until the
i censees address them W found 16 cases of that out
of the hundred or so plants out there.

Model truncation and convergence i ssues,
14. \WWat --

CHAI RVAN APCSTOLAKI S: Model truncati on,
you nean the cutoff frequency?

MR DUBE: What we found is that a nunber
of |licensees could not | ower their truncation val ue on
their PRA quantification enough to insure that the
nodel was --

CHAI RVAN APCSTCOLAKI S:  What's "enough"?
Ten to the m nus 12?

MR. DUBE: Well, some of them were using
ten to the mnus nine and ten to the m nus ten.

CHAI RVAN APCSTOLAKIS: But it's not a
sufficient cut of |everage, ten to the mnus 12, |
t hi nk.

MR. DUBE: But they couldn't get |ow
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enough.

CHAI RVMAN APOSTOLAKI'S:  Right. Isn't that
what you guys told us?

DR BUELL: W used ten to the mnus 12,
is what we used.

CHAI RMAN APOSTOLAKIS:  So it just be
suf ficient.

(Laughter.)

CHAI RMAN APOSTCOLAKI S: Boy, you guys are
so nodest today.

MR DUBE: 1In sone cases the nodel is so
conplex that the software just didn't accomodate
going |lower and lower. So they could not assure that
the CDF was converged and that the Birnbaunms were
convergent, and usually you have to go even |ower to
converge i nportance (phonetic) nmeasures |i ke Fussell -
Vesely and Bi rnbaum than you do to converge a core
damage frequency.

CHAI RVAN APCSTOLAKI S: Now, the Bi rnbaum
neasure is related to the risk achievenent worth, is
it not?

MR. DUBE: Yeah, and it's proportional to
t he Fussel |l -Vesely, too.

CHAI RVAN APOSTCOLAKI S:  How can that be?

Fussel |l -Vesely is a separate, different nodel
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MR. DUBE: | can show you al gebraicly that
they're --

CHAI RVAN APOSTOLAKI S: Are you sayi ng that
Fussel | -Vesely and RAW are rel at ed?

MR DUBE: Yes.

CHAI RVAN APOSTOLAKI'S:  No, they're not.

MR DUBE: Yes.

CHAI RVAN APOSTOLAKI S:  Let's go back then
to the graded quality assurance and all that stuff.
They' re supposed to be independent. | nean they're
rel ated because they're referring to the same PRA

MR. DUBE: Algebraicly the Birnbaumis
equal to the Fussell-Vesely divided by the failure
probability of the basic event, failure probability
times the core damage frequency.

CHAI RVAN APOSTOLAKI S: And the Birnbaumis
t he core damage frequency tinmes RAW right? No? Oh,
no, because it's a difference, but it nust be rel ated.
Come on. It's one mnus the RAWor sonething like
t hat or RAW m nus one.

DR. KRESS: You've got to have a two in
t here.

MR. DUBE: It's approximtely equal to one
pl us Fussell -Vesely over P.

CHAI RVAN APCSTOLAKI'S:  No. \Were P is
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what ?

MR. DUBE: Failure probability.

CHAI RMAN APOSTCOLAKI S:  No. Can't be. RAW
and Fussell-Vesely are not related at all. Maybe

you're confusing it with the risk reduction worth.

That's related to Fussell-Vesely. Risk reduction

worth is --
MR DUBE: |I'll show you the derivation.
CHAI RMAN APCSTOLAKI'S:  Ch, ny God, yes.
| do want to see. It can't be true.

MR. DUBE: Loss of off-site power
frequency showed up in nine, and this is, as |
nmenti oned, we found a -- generally the | icensee's | 0oss
of off-site power frequency has agreed very nmuch with
the SPAR and within thensel ves, but we found cases
where the loss of off-site power frequency were
factors of three, four, and five |lower than what you
woul d expect, even one case where the | icensee's pl ant
was in the mddle of the northeast blackout, and yet
their loss of off-site power frequency is still an
order of magnitude |ower than --

CHAI RVMAN APCSTOLAKI'S:  What is it that
nmakes them an issue, these? Because they disagree
wi t h SPAR?

DR. KRESS: They becone an outlier.
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MR. DUBE: W could not explainit, and it

was at first cut an outlier because it was not a bona
fide design difference. It was the use of an
initiating frequency or a failure probability or a
nodel i ng i ssue that was | guess you woul d say outsi de
t he norm

CHAI RVAN APOSTOLAKI S: Wl |, that was
based strictly on the i ndustry devel oped code, not the
SPAR.

MR DUBE: W used the SPAR curve and the
i ndustry curve to provide us a screening criteria for
first identifying differences at a high level, and
then we dug down into the issue to identify why is
there a difference, and in these cases we would find
that the |icensee used -- the reason why the Bi rnbaum
is different by an order of magnitude is because the
licensee's | osses of off-site power frequency is an
order of magnitude |ower than the norm

CHAI RVAN APOSTOLAKI S: But you didn't
conpare a high percentile of the blue curve with a | ow
percentile of the blue curve and try to figure out
what is the difference.

MR. DUBE: No.

CHAI RVAN APOSTOLAKI S: It was between

i ndustry and SPAR
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MR. DUBE: Right. That was just our

starting point.

CHAI RVAN APOSTOLAKI S:  Ckay, all right.

MR. DUBE: Low |oss of service water
frequency issues, here we even saw greater
variability, and Bob alluded to it, but we saw cases
where the experience base | oss of service water
frequencies like 4Eto the mnus four. Yet there were
sone |icensees one, two in one case, one alnost three
orders of magnitude | ower than that. They were in the
realm of below ten to the mnus six per year, which
was once in every mllion years.

DR. KRESS: Yeah, that's never.

MR DUBE: It just stood up. | nean, it
j ust doesn't pass the standard.

And t hese i ssues were found by doi ng t hese
kinds of screenings and zeroing in on what the
di fference is.

This has to do -- and | won't get into too
much detail -- is that as Bob nentioned, if you don't
have a support system initiate a fault tree like a
loss of service water fault tree. You could
underestinmate the Fussell-Vesely contribution. So
there are five instances of that.

Here, Bob nentioned this as well. The
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licensees took credit for reactor pressure vessel

injection after containnent. Now, it's possible that
t hese m ght get resolved. At the tinme that we had to
generate the summary list we had not yet received
anal ysis and justification for that.

DR. KRESS: Now, do sone of these plants
show up in nore than one of these?

MR. DUBE: Yes. Yes, sone of them show up
in at least -- I've seen some in at |least three of
systens or three -- | nmean, if you add themall up,
it's less than one issue per plant, which isn't too
bad. That tells you a lot right there.

Station blackout mtigation strategies
having to do with the way they m ght have nodel ed
recovery of off-site power, the way they may have
taken credit for mtigation strategies, some AC
dependent punp, for exanple.

Of-site power recovery issues, Bob
nmentioned this, taking credit for operating circuit
breakers whi ch are DC powered after battery depl etion.
It's kind of a catch-all and explains --

CHAI RVAN APOSTOLAKI S: Wl |, that doesn't
-- 1 mean, it was explained to us earlier that the
time to core uncovery after you | ose conpl ete power is

not included in SPAR. So that nmay have sonething to
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do with it, too.

MR DUBE: It could. For exanple, one
| icensee said that their procedure woul d be sonet hi ng
along the lines of if they're running out of battery
power and they're operating a turbine driven aux. feed
punp, it would be to run it full out, fill the steam
generators all the way to the top before they run out
of battery power to control the turbine.

And i f you consi der decay heat in eight or
ten hours into an event, that buys thema [ot of tine
before you dry out the steam generators, given that
time. So there are sone issues |like that.

This is kind of related, control of
turbine driven power. One case of a lowline to DC
bus initiator frequency, and mssing test and
mai nt enance on a basic event diesel generator.

So this is our list of PRA issues that we
devel oped focusing just on MSPI specific conmponents
and trying to wunderstand the reasons for the
di fferences.

Any questions on this?

And then the final one is a sunmary of the
generic FAR issues, and nost of these have already
been covered by Bob and John, but "Il just summarize

them W did find, but we appear to have
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introduced -- renmenber that curve where | showed a
bi as where this appears to be possibly because of a
low small LOCA frequency. W found a case of an
opposite bias in the other direction because of what
appears to be a high loss of enmergency AC bus
initiator frequency, which appears to be an order of
magni t ude higher than all the industry val ues.

I'"'m not quite sure why. It could be
having to do with the counting of the nunber of buses
that coul d possibly be affected. It could be a nunber
of reasons that may not account for recovery.

It looks Ilike the emergency AC bus
initiator frequency in SPAR is representative of a
spurious opening of a circuit breaker, whereas the
i ndustry values tend to be nore bus fault failure
rate, which is generally an order of magnitude | ower,
and that m ght account for the differences there.

But t here is a di fference of
systenmatically of about an order of nagnitude.

Bob nmenti oned t he pressuri zer PORV success
criteria. | kind of differ alittle bit. | kind of
have a di fferent perspective because, you know, | did
manage best estimate LOCA success criteria for two
PRAs, Connecticut Yankee and MII|stone 2, and we did

mul ti-man-year RELAP 5 anal yses to devel op success
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criteria for feed and bleed, and we saw that it can
vary. You know, it's a function of the pressurize of
PCRV relief capacity, the thermal power, whether one
had relatively |ow head-high head safety injection
forms i ke a CE plant may have only 1,200 psi shutof f
saf ety i njection punps, where nmany West i nghouse pl ants
have hi gh capacity, high shutoff charge punps.

And we found di fferences that can be pl ant
to plant variation in success criteria. It is
possible to feed and bleed with one PORV in sone
plants. In other plants it mght require two PORVs
just because of the relief capacity and the
di fferences in high head safety injection.

And we saw di fferences there between SPAR
and licensees. So in a couple of cases we asked the
licensees to provide us information, and Duke Power
sent us a 1, 000 page cal cul ati on of RELAP 5 where t hey
showed two PORVs would be successful, and under a
nunmber of circunstances one PORV woul d be successful
as wel .

Sol think the jury is still out, andit's
a good opportunity here for additional research into
t he success criteria.

DR THADANI : But, Don, on the B&W I

t hought there was only a one inch PORV in B&W pl ants

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

296

so that they have very limted capacity, don't they?

MR DUBE: B&W we saw a difference. W
saw cases with one and sone cases with two PORVs
successful .

DR. BONACA: It al so depends, as we were
di scussing before, on the entry tine. | mean, it
depends on a nunber of paraneters.

MR DUBE: Yes.

DR. BONACA: For sone plants like the C

plants, | nean, they have the PORVs. They're
successful in fitting only if you can fit early
enough.

MR. DUBE: Yeah, that's an inportant
criteria whichis howearly do you attenpt to feed and
bl eed because what tends to happen is when you | ose
your decay heat and pressurize, the pressure goes up,
and you can open a PORV, and if it can't relieve
capacity, the pressure keeps rising, and it goes above
the shutoff of the safety ejection punps and it wll
never turn around.

That's why a CE plant with 1,200 PSI HPCl
punps and very | ow capacity chargi ng punps, timng is
everything. You take it early enough and if you al so
use the steam generator atnospheric dunp valve, you

can crash the RCS pressure to a | ow enough pressure
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that the safety injection punps start injecting, and
then they start injecting cold water, and you get a
positive feedback situation where injecting cold water
further cools you down, which further depressuri zes,
whi ch gives you nore cooling water, which further
depressurizes you and cools you down, and you can
sel f-sustain that.

Wher eas West i nghouse pl ants wi t h hi gh head
shi ving (phonetic) punps with 2,300, 2,400 PSI cutoff
aren't as sensitive to that because if you open a
PCRV, you get the pressure down and then can inject
al nrost enough flow to neet decay heat at the PORV s
shutoff, and so you tend to find that C plants are
nore likely to have two PORV success criteria whereas
many Westi nghouse pl ants with hi gh head char gi ng punps
could possibly do it with one PORV

Al right. So enough of that issue. W
did find nodeling asymretries. W're in sone of the
earlier SPAR nodel s t hey nodel ed only | oss of DC power
on one bus and not the other bus, and that cause
asynmetry in the Birnbaumvalues. | think that has
since been corrected, but at |east the nodels that we
use, that accounted for a significant nunber of
vari ation.

Bob nmentioned the single value |oss of
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service water frequency. | think that's an issue.
Wher eas, you  know, there are plant-to-plant
di fferences and we saw cases in the industry val ues
where they had bona fide design reasons, site reasons
why one could account for differences in |oss of
service water frequency, and maybe an order of

magni tude, you know, or one and a half orders of
magni t ude coul d account for that.

|"mnot quite sure, and | don't personally
bel i eve three orders of magnitude differences in | oss
of service water frequency.

But we found a coupl e of cases of higher
failure probability for local mnual control of
turbine driven aux. feed punps, whereas the |icensee
had provided us an approved procedure and a training
program where they routinely train on this process.
They mght justify a lower human error probability
that's in the SPAR nodel, for exanple

At |east back in the spring when we
coll ected the data, sonme of the B&W plants had old
seal ed LOCA nodels. This has since been corrected in
the last nonth, but you know, that did account for
sone of the differences in the SPAR nodel

| nmention the small LOCA frequency. In

several instances where the SPAR did not nopdel test

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

299

and mai nt enance for some point performnce.

| nentioned nost of these i ssues are being
addressed, but you know, we kind of independently
verified a lot of this.

So where am1? | guess summary is the
process we used was narrowy focused on sone 3, 000,
5,000 conponents within scope of the MSPI. It was a
three-nonth focused effort on understanding the
di fferences between the SPAR val ues and the industry
val ues, trying to disposition the differences as being
a bona fide design difference, data difference or
nodel i ng di fferences, and where it appeared to be a
| icensee nodeling issue, it's an issue that we' ve put
on the table for requesting the licensee to provide
further justification before we disposition it or it
may not be di spositioned.

CHAI RVAN APCSTOLAKI' S:  You' re done?

MR DUBE: Yes.

CHAI RVAN APOSTOLAKI'S:  Can you renm nd ne
what the MSPI is used for?

MR DUBE: It's a performance indicator
for neasuring the performance of six systens.

CHAI RMAN APOSTOLAKIS: It's replacing
whi ch performance?

MR. DUBE: Safety system unavailability.
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CHAI RVAN APCSTOLAKI S Ckay.

MR DUBE: |It's strictly unavailability.

CHAI RVAN APOSTOLAKI'S:  So it includes the
reliability over a period of tine.

MR. DUBE: Right, right.

CHAI RVAN APOSTOLAKI' S:  Very ni ce.

Any questions to Don fromthe nmenbers?

(No response.)

CHAI RVAN APOSTOLAKI S: Thank you very
much.

DR. THADANI : CQut standi ng wor K.

CHAI RVAN APOSTOLAKI S:  As Dr. Thadani
noti ced, expressing a personal view.

(Laughter.)

DR. KRESS: Not necessarily that of the
conmi ttee?

CHAI RVAN  APOSTOLAKI S:  Because the
conmmittee will -- what will the conmttee do?

DR. KRESS: W don't. W just nake
recomendat i ons and conments.

CHAI RMAN APCSTOLAKI' S: Yeah

DR KRESS: To the full conmmttee.

CHAI RVAN APOSTOLAKI S:  For del i beration by
the full conmmttee.

DR KRESS: Yeah. That mght very well be
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sormething we'll say.

CHAI RVAN APCSTOLAKI'S:  But did Dr. Dube
speak with sufficient clarity and vol une?

DR. KRESS: The clarity was good. The
vol une was - -

CHAI RVAN APOSTOLAKI S: The vol ume was ki nd
of | ow.

Ch, ny God, you guys again. Alone this
time, John?

DR. SCHROEDER: | think he's got
laryngitis by now.

CHAI RVAN APOSTCOLAKI S: How ruch tine do
you need?

DR SCHROEDER: Well, | don't have a |ot
to say about this particular subject.

CHAI RVAN APCSTOLAKI S: Ww.  You know we
have a lot to say about this particul ar subject.

DR SCHROEDER: | understand that.

CHAI RMAN APCSTOLAKI S:  Go ahead. Thank
you.

DR SCHROEDER: In the next few slides,
"1l try to tell you where we're at with respect to
nodel i ng uncertainty in the SPAR nodel program

As in any other PRA, we try to account for

both data wuncertainty and nodeling uncertainty.
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However, out quantification code gives us the tools to

deal with data uncertainty fairly easily and nodel i ng

uncertainty is still very hard.
The data uncertainty | think we have
fairly well in hand. W have a standard tenplate |ist

that gives us our failure rates and tries to nodel the
failure rates Wi th appropriate uncertainty
di stri butions.

The uncertainty distributions these days
are largely gamma functions for rate related
paranmeters and beta distributions for the demand
related itens. Hunman error probabilities are largely
t he constrai ned, noni nf ormati ve pri or type
di stribution.

Now, there are other data uncertainty
itenms within the SPAR nodels that we are capabl e of
dealing with. The initiating event frequencies, the
conmponent failure rates, and a few other things are
coming from the data tenplate set that is being
devel oped for us and that there's going to be a NUREG
i ssued on.

A couple of other itens. The off-site
power recovery, the diesel generator recovery failure
distributions are a Ilittle harder to calculate

uncertainty distributions on. For those, the
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statisticians have provided us wth wuncertainty
distributions on the paraneters for the recovery
curves.

And using the off-site power recovery
nodul e, we can then propagate, in effect, the famly
of curves through the nodel.

CHAI RVAN APOSTOLAKI'S: Now, what do you
nmean by data uncertainty? | nean, you as a SPAR
devel oper and user have these needs? |s that what you
mean?

DR SCHRCEDER: Yes.

CHAI RVAN APCSTOLAKI S: Because sone of
them are nodel uncertainties. Sonme are paraneter,
right?

DR. SCHRCEDER: When |'mtal ki ng about
data uncertainty, I'mtal king about failure rates and
the uncertainty paraneters that describe them
There's also --

CHAI RVAN APCSTOLAKI S:  These are not al
failure rates. | nean, recovery paraneters, these are
not a failure rate.

DR. SCHRCEDER: The off-site power
recovery curves are not failure rates, but they're
somet hi ng for whi ch data has been col |l ected, and there

is a nodel for the distribution, be it |og normal or
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YABLE (phonetic). | think the current generation of
nodels uses a log nornmal nodel, and when | say
nodel i ng uncertainty, I'mnot tal ki ng about t he choice

of statistical nodel for the data value or for the
curve.

When | tal k about nodel uncertainty, what
|'"m tal king about basically are structural issues
rather than choice of distribution or selection of
paranmeter to describe the distribution.

One nore source of uncertainty that kind
of crosses over into nodel uncertainty is whether we
use plant specific or generic datain all of this data
uncertainty analysis. W don't know exactly what the
ri ght approach is, and that is being studi ed now, and
|"mnot sure where it's going to |and.

It is fairly easy for us to take plant
specific data and plug it into these nodel s because of
our generic tenplate set, and on nmany failure rate
issues or initiating event frequency issues, plant
specific values are calculated, but it's sort of a
managenment decision as to whether those are
appropriate to use in the SPAR program

| can't say nuch nore about those itens
than that. W can do the Monte Carlo analysis. W

have failure rates. W have uncertainty distributions
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on the failure rates, and we can propagate those
There will be a data report that describes those in
nore detail.

CHAl RVAN APOSTOLAKIS: | nmean, | do
appreci ate the i ssue of structural uncertainty, but it
seens to ne that nodel uncertainty where you have a
multiplicity of nodels, you guys are resolving very
qui ckly by just approving one nodel or taking one
nodel .

| nmean, we |ike Westinghouse. W really
don't care about human error because we have SPAR-H
and | don't knowthat -- | nean, |'"mpretty sure that
a lot of that is justified, what you do, but |
woul dn't dism ss those uncertainties offhand.

You know, the structure of uncertainty is
extrenely i nportant, as is i nconpl et eness, but | don't
know. | get the feeling that you are really

di sm ssing that.

MR CHECK: |I'mnot quite sure you're
di sm ssing them George. | think we understand that
they are there, and | think one of the keys to

decision nmaking is to know where your uncertainties
are and to understand that their contributions to your
deci sion is such-and-such.

So they're not quite dism ssing them
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t hink what you would like for us to do is to maybe
guantify it nore.

CHAI RVAN APOSTOLAKI'S: No, no, no.

MR CHEOK: W are not, in a sense,
guantifying the uncertainties.

CHAI RVAN APCSTOLAKI'S: | |ike the idea of
starting with a decision. Didn't we talk to you about
somet hi ng we di d?

MR. CHEOK: You m ght have.

CHAI RVAN APCSTOLAKI S:  One, one, seven
four, for exanple.

MR CHEOK: That's correct.

CHAI RVAN APCSTOLAKIS: If the licensee
comes in there and says, "Look. | did ny calculations
and this is the point on the diagram" the fanous
di agram and then you ask yoursel f, okay, they use the
human error probability, for exanple. |If | change
that, would | affect the decision?

MR CHEOK: Sure.

CHAI RVAN APOSTOLAKI'S:  And then you ask
t he second question: is it reasonable to change it by
t hat nuch?

And | was nuch surprised when | saw an
SER, in fact, where they were review ng one of the

submttals, and the |licensee used the value for the
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rel evant human error of .5. | don't care. |If | nake
it one, it doesn't really matter.

So even though there i s nodel uncertainty
in the human error part --

MR CHEOK: It doesn't matter.

CHAI RMAN APCSTOLAKIS:  -- it doesn't
affect this decision because the |icensee used the
hi gh val ue.

MR. CHEOK: Absol utely.

CHAI RMAN APCSTOLAKIS: So it's the two
el enents that are very inportant. Ckay?

By the way, | think there are two papers.
There is a very interesting just one that | renenber,
a paper by several authors from PLG the old PLG
where they docunented several cases where different
nodel assunptions made a big difference to their PRA
And you know those guys were doing a | ot of PRAs at
that time. It's a 20 year old paper.

But you know --

DR. THADANI: | can give you a nore recent
exanpl e, George, and M ke knows this very well. It's
the steam generator tube failure event at Indian
Poi nt. Wen you brought and nodel uncertainty, and
this analysis was done, redone, to fold in sone

uncertainties, particularly human reliability nodel
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that was wused, you canme to different plausible
concl usi ons about that event and whether it was red,
yel l ow, white, you know.

This is a big issue, and | think, M ke,
you recall that. You mght recall the results as |
do.

MR CHEOK: Yes.

CHAI RMAN APCSTOLAKI'S:  No, but | think,
M ke, back to your point, the thinking up until
recently was, indeed, to do what you said, develop a
whol e probability distribution across nodels, which
is, of course, very difficult to do, although we do
it. | mean, the expert opinion elicitation process
does that, right? For seismic or for pipe failures
and so on.

But now that we have decision rules |ike
1174, it's nuch easier to handle it because the first
thing you do is you' re asking yourself how i nportant
is it to the decision.

MR. CHEOK: Correct.

CHAI RVAN APOSTCLAKI'S:  Even if | raise it
to one, | nove a little bit. So why should |I care?

So | think this -- and in fact, there was
a paper from NEI or sonebody at the recent PSA

conference in San Francisco, where they follow an
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approach like that. GCkay?

MR, CHEOK: Right. And | guess that's the
smart use of what we would call a sensitivity study.

CHAI RVAN  APOSTOLAKI S:  Absol utely,
absol utely.

MR, CHEOK: You're saying I'mtrying to
bound ny answer by plausible paranmeters, and if it
doesn't make a difference to nmy decision, then this
paranmeter is not inportant.

CHAI RVAN APCSTOLAKIS:  It's a decision
focused or decision centric approach because
ultimately what matters is the decision.

MR. CHECK: Right.

CHAI RVAN APCSTCLAKI S:  That's what really
matters. | nmean, that was really an eye opener. Wen
| 1 ooked at that and the guy said we put a probability
of .5, | said there goes the issue then. Wuo cares?

If they had put ten to the minus three
t hough, it woul d have been different.

MR CHECK: | think what was lost a little
earlier when Bob and John was showi ng you the caution
screens at the begi nning of the SPAR nodels, one of
t he objectives of those screens were the total user.
This is our assunptions, and these are the itens that

coul d inpact your answers if you are using the SPAR
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nodel s to eval uate this event and your event concerns
one of these issues. Then you have to be sonmewhat
careful because our nodels, the answers fromthese
SPAR nodel s are sonewhat sensitive to these issues.
CHAl RVAN  APCSTOLAKI S:  That woul d
certainly -- well, first of all, for themit's a
little difficult because they are not really dealing
wi th any decision. They're just devel opi ng a nodel.
But havi ng sonething | i ke this woul d be an
excel l ent starting point because ultimtely what you
need is the decision maki ng context, which you don't
have right now unl ess the |Iicensee cones back to you
and saying, "I'mrequesting, you know, to elinmnate a

di esel ," or sonething. So that you cannot anti ci pate.
But you can have a nice |ist of issues,
nodel i ng i ssues that could, could affect the decision

wi t hout passing judgnent on whether they do or not.

MR. CHEOK: Right.

DR. SCHRCEDER: | can show you that |ist.
CHAI RVAN APOCSTOLAKIS:  Well, I'msure
you'l | have a contri bution.

DR. SCHRCEDER: If you'll allow ne to,
"1l do it right now
During the plant visits -- | need to start

at the beginning of this, GQuy -- during the STP revi ew
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and during our detailed nodel reviews, we started to
see many things com ng up over and over again that
seened to make a big difference in our results versus
the licensee's results. W didn't just sit down and
try to guess at what the i ssues were. W just started
to keep track of the things that were causing
differences in the nodels and the things that nmaybe
were different fromone |licensee to the next because
in some cases we mght think we're right and we don't
care what they think, but we're keeping track of the
i ssues anyway.

And we cane up with a rather long list of
those issues. They're identified across the top row
here. Mst of these are on our top ten list, but this
is how we got the top ten Iist.

CHAI RVAN APCSTOLAKI'S: Wl |, that's a very
good start, yes.

DR SCHROEDER And it's a fairly
conprehensive |ist.

CHAI RVAN APOSTOLAKI S:  It's wonderful. Is
t hat document ed anywhere or it's still in progress?

DR SCHROEDER: Well, this is done, but
this is in the applications now. \Wen you go through
that issues list, when you log into a SPAR nodel and

you have to get through that disclainer screen, what
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you basically get is a sunmary if you are opening the
Cal |l oway nodel. You would get a sunmmary of that row
of this matrix, and these nunbers in here are what we
descri bed earlier, the one, two, and three.

They' re our attenpt to quantify the i npact
of this issue on that nodel. In other words, it could
change your core damage frequency by 50 percent or 100
percent, and we al so kept track of the particulars at
a given nodel. W have these annotations in here that
say, well, why did we get this result at that plant.

CHAI RVMAN APOCSTOLAKI'S: No, | think this is
very good. |If you look at, for exanple, the third or
fourth colum from the right, nunber of <calls
required.

DR. SCHRCEDER: Yes.

CHAI RVAN APOSTOLAKIS: | would say that's
a structural uncertainty issue.

DR, SCHRCEDER R ght.

CHAI RVMAN APOSTOLAKI'S: It has to do with
success criteria and all of that.

The one next to it though, no, on the
left, "credit for RPVinjection follow ng contai nment
failure in BWR nopdels,” you have one event now,
injection, right? But there may be differences of

opi nion as to what the probability of that is. That's
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t he nodel uncertainty I"mreferring to.

DR. SCHRCEDER: The way it actually works
out in our nodel is that there are end states that we
guantify as core damage that the licensee insists are
okay, largely because of the --

CHAI RMAN APOSTOLAKIS: Oh, so it's a
different thing. It's still --

DR SCHRCEDER: It's still a structural
i Ssue, success criteria issue.

CHAI RVAN APOCSTOLAKI S: Wl |, then the
credit for recovery of off-site power is one of those.

DR SCHRCEDER: Yes.

CHAI RVAN APOSTOLAKI S: Because bot h of you
have the sane event.

DR SCHRCEDER: Yes.

CHAI RVAN APOSTOLAKI S:  But there is
di sagreenent as to what probability value to use.

DR. SCHRCEDER: In particular, that's --

CHAI RMAN APOSTOLAKI S:  That's a node
uncertainty.

DR SCHROEDER: This first one here --

CHAI RVAN APOSTCOLAKI'S: O one kind, of one
ki nd.

DR. SCHRCEDER: This value Kis a bright

illustration of that.
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CHAI RVAN APOCSTOLAKI'S: | think you have a

great starting point there to put together a nice
report or white paper sunmari zing these things in the
| anguage that |' musing, and you know, for guidance in
the future.

DR SCHROEDER  What we did is kind of
took an average of the values for each of these
colums and used that to sort of prioritize these
i ssues, and those that affected a |lot of plants and
had the potential to change the core damage frequency
a | ot becane our top ten issues --

CHAI RVAN APOSTCOLAKI S: Sure.

DR SCHROEDER -- that we needed to
address and resol ve.

CHAI RVAN APOSTOLAKI'S:  That's great.

DR. SCHRCEDER: And resolving an issue
doesn't nean that we will agree with the |icensee on
it. It means that the NRC will establish a position
that they have strong confidence in.

Now, in the nmeantine, we have no real
nmechanismto automate any of this in the context of
the SPAR nodel. 1In the HRA, we showed you how a
degree of belief mght cone into the calculation,
m ght actually be something that we could handle with

autonati on and the cal cul ati onal tool.
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But these issues really at present need to
be handl ed by sensitivity or sonme sort of off-line
consideration that the anal yst does when he goes to
draw a concl usi on about whatever it is he's anal yzi ng,
and that's the state of uncertainty in the SPAR nodel .

CHAI RVAN APOSTCLAKI S:  There's anot her
el enent here that we are not including, and there's a
good reason for that. It's irrelevant to you. But if
we cone back to the earlier comment about decision
maki ng, you see, what matters there, again, if you go
to 1174, the fanous diagram with the regions; what
matters is not just the CDF and how sensitive it is to
nodel uncertainty. It's the delta CDF, okay, because
many times what you find is that the CDF itself, it's
alittle sensitive. Even if you double it, it doesn't
really matter.

But if you start doubling or tripling the
delta CDF, you may very well go above the line and
enter the forbidden region. So you need, you know,
both, and I think what these gentl enen are addressing
here is really the nodel uncertainties that affect the
CDF itself.

MR CHEOK:  Sure.

CHAI RVAN APOCSTOLAKI'S:  And there may be

different sensitivities when you start talking about
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del ta CDF

MR. CHEOK: Agree. Yes, | agree with
that, and | guess it's actually a harder thing to deal
wi th because that is nore issue specific.

CHAI RVAN APOCSTOLAKI'S: It is very issue
specific. That's true. That's very true.

Didn't we talk to you about all of this,
M ke, or you were not there?

MR CHEOK: | as there.

CHAI RVAN APOSTOLAKI'S:  Ch, you just wi ped
it out of your mind. It was sonme university people
t al ki ng?

kay. Good. Anything el se?

DR. SCHRCEDER: Not on nodel and paraneter
uncertainties.

CHAI RVAN APOSTOLAKI S:  Ckay. So what el se
woul d you like to tell us?

DR. SCHRCEDER: Well, we're really done
wi th what we had planned to present.

CHAI RVAN APOSTCOLAKI S: Ww.

DR SCHROEDER: There is a slide or two on
nodel docunentation, but | don't know whether you
consi der that val uable or not.

CHAI RVAN APOSTOLAKI S:  Ckay. Very good.

any questions from the nenbers or other people

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

317

present ?

(No response.)

CHAI RVAN APCSTCOLAKI S: Wl |, gentl enen,
this has been extrenely informative. Thank you very
much, and we'll see you again tonorrow. |s that what
it is?

DR SCHRCEDER: Yes.

CHAI RVAN APOSTOLAKI'S:  And we seemto be
fini shing sooner than schedul ed because you don't have
much to say, huh?

MR DENNING It's because we're so
cooperati ve.

CHAI RVAN APOSTOLAKIS: W're so
cooperative. Well, | really appreciate your coni ng
here and presenting this. This was a really good
pi ece of work, and our comrents are given in the
spirit of being constructive, even though we nay not
sound that way sonetines, but | think this is good.

MR. CHEOK: And we actually appreciate the
comments, especially on these issues, and tonorrow
when you're doing nodels that are kind of in the
formative stages, | think it's inportant that we get
your comments at this point.

CHAI RVMAN APOSTOLAKI'S:  Good. No, that's

wonderful. That's wonderful.
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Thank you.

DR. SCHRCEDER: Thank you.

CHAI RVAN APOSTOLAKI'S:  And this neeting is
recessed.

(Whereupon, at 4:46 p.m, the neeting in
t he above-entitled matter was adj ourned, to reconvene

at 8:30 a.m, Novenber 18, 2005.)
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