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P-ROCEEDI-NGS
12: 14 p. m

CHAI RVAN APOSTOLAKI S:  The neeting will
now cone to order. This is a neeting of the Advisory
Commttee on Reactor Safeguards Subcomittee on
Reliability and Probabilistic R sk Assessment. |'m
CGeor ge Apostol akis, the Chairman of the Subcomm ttee.
Menbers in attendance are Mario Bonaca, Richard
Denni ng, Tom Kress, Victor Ransom W I Iiam Shack and
John Si eber.

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 2, 2004. M ke Snodderly is the
designated federal official for this neeting. A
transcript of the nmeeting is being kept and will be

made available as stated in the Federal Reqister

notice. It is requested the speakers first identify
t hensel ves and speak with sufficient clarity and
vol une, 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. |n our
Sept enber 22, 2003 report, we agreed with the staff's

deci sion to devel op a separate regul atory gui de on how
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to performsensitivity and uncertai nty anal yses. The
Commttee stated in this report that if node
uncertainties are not addressed explicitly, their
magni tude and potential inpact may not be fully
appreci ated and t hus, the deci si on-naki ng process nay
not be truly risk-inforned.

This statenent formed the basis for the
Comm ttee's conclusion that inadequate theory, scope
and quality nmay significantly affect regulatory
deci si on-maki ng. The EDO stated in his Novenber 7,
2003 response that the staff agreed wth the
Comm ttee's concern regardi ng the potential inpact of
nodel uncertainties. The staff went on to say "The
ASME standard explicitly requires that nodel
uncertainties be addressed. For exanple, the high
level requirenent in the standard states that
uncertainties in the PRA results shall be
characterized. Key sources of nodel uncertainty and
key assunptions shall be identified and their
potential inpact on the results understood."”

Now, this is an informational neeting of
the subcommittee and we will gather information to
understand what the staff is doing and report to the
full Committee. The full Committee will reviewthe

draft final NUREG Report on this subject in the fal
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of 2005. So now, we can proceed with the neeting and
| call upon Ms. Mary Drouin of the Ofice of Nuclear
Regul at ory Research to begin.

M5. DROUN Ckay. |'mMary Drouin with
the Ofice of Research. At the table with nme is
Gareth Parry from NRR and anot her nenber of the team
is here today John Lehner from Brookhaven, the
National Lab. W're here today to share what we have
done to date, but primarily there is particular
gui dance and i ssues that we would Ii ke to discuss with
the Commttee as we proceed forward on this task. W
did send a list of these issues that we would like to
focus on today about a week or so ago, which are
showi ng up on the last two slides.

My hope is to get through these first
slides relatively quickly. They are background
i nformati on, but what we would like to really focus on
is the issues that we are grappling with and that we
would like to discuss with the Committee and get
gui dance. Sorry, Mke, |I'mon background and history.

I j ust guoted from three primary
docunents, because there is two topics that we are
undertaking in this NUREG alternate nethods, what we
cal | alternate nethods in the treatnent of

uncertainties. Wen you |ook at Reg Guide 1.174, when
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you | ook at the PRA Standard and when you | ook at Reg
GQuide 1.200, the Committee rightfully noted that in
all of these documents and ot her documents, but these
primary ones, is that you are allowed to have an out.

That if you have a standard t hat does not
have a particul ar scope covered in it or a part of a
technical elenent, all of these allow you to do
something else. Either do a bounding analysis, do
some suppl enmentary thing, but if you chose to go that
route, there is no guidance out there to tell you what
is acceptable. And so that was a missing piece in al
of this that, | think, was appropriately pointed out
by the Conmitt ee.

In terns of t he t r eat nent of
uncertainties, when you | ook at these docunents --

CHAI RVAN APOSTOLAKI S:  There's a questi on.

MEMBER RANSOM | have a question.

M5. DROUN. Oh, sorry.

MEMBER RANSOM  When you do a boundi ng
anal ysis, do you assune all states in between are
equal |y probabl e?

M5. DROUN |I'mgoing to put you on hold
on that.

MEMBER RANSOM  Ckay.

M5. DROUN. Because |I"'mgoing to get into
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t hose ki nds of things when we get to the issues. On
the treatment of uncertainties, these three docunents
also very simlar in the sense that they all are
asking you to identify what -- your key sources of
uncertainty and to understand the inpact. But then
what's | acking again, and what the Conmittee pointed
out, is that once you have that information, what do
you do with it? How do you factor it into your

deci si on- maki ng process?

So even t hough you nmi ght have t he standard
that says okay, go through and identify your Kkey
sources of uncertainty, understand their inpact,
characterize it, it stops there. Thereis alittle
bit more in Reg Guide 1.174, but it pretty nuch stops
and Reg Guide 1.200 very sinilar.

| won't spend really a lot of tinme on
t hese next couple of slides. George pointed out what
was in the letters fromthe ACRS. There were the two
primary letters that pointed out these short com ngs.
In our response, we agreed. It is going to be hard
not to agree. But where we did differentiate is that
we did not think that Reg Guide 1.200 was the
appropriate place to develop this guidance, because
the purpose of 1.200 is to endorse, primarily, the

standards and we wanted to keep that clean.
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You know, so now com ng up w th guidance
on alternate nmet hods on t he t r eat ment of
uncertainties, that's separate from the standard.
It's an addition. It's a mpjor part of it, but we
t hought it deserved its own docunent. W're |eaning
right now nore towards a NUREG than a regulatory
gui de, because this is nore than just for |icensees.

kay. W have had a | ot of discussions on
what shoul d be the objective of this NUREG because at
a high level, you know, it sounds easy, you know.
W' re going to provide guidance for the treatnent of
uncertainties. W're going to conme up wth guidance
for accept abl e approaches, for boundi ng anal yses, what
the roles of these things are. But the nore you get
intoit, the scope of this programcoul d be trenendous
and coul d be huge, so trying to get our arnms around it
and really trying to get sonmething done in the tine
frame that we have, but also nake it worthwhile.

We had a | ot of discussion and so this is
where we are at this point in terns of what we have
devel oped and what we are witing right nowin this
docurment. In ternms of the acceptabl e approaches, the
suppl emented PRA, that is not a full scope or has sone
deficiencies in some of the elenments. W're focusing

on the appropriate use of boundi ng anal yses, screen
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nmet hods or qualitative approaches. W'Ill have
identification, performance and discuss the role of
sensitivity studies.

What should be in ternms of quantification
of nmodel uncertainties and one we want to have a | ot
of di scussion on, because we're hopi ng that your view
is not to have a formal quantification as you' ve seen
in NUREG 1.150. Howto use the results fromthe
uncertainty analyses in the decision-making process
and specifically get into the role and definition of
defense-in-depth. So these are the objectives that we
have | aid out for this docunent.

When we tal k about the scope, we want to
make it clear that we're only addressing the
uncertainties associated with the use of the PRA
results. There is a lot of other things that will get
factored into your decision-making that could have
uncertainties associated with them but we're just
addressing the uncertainties associated with the PRA

In terns of the alternate approaches,
there is two things that we're witing in the
docurment. We're trying to provide specific guidance
for what we call the risk contributor |level. And what
we mean by that is if you have a PRA that does not

deal at all wth seismc, it doesn't deal wth
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internal fire or internal flood and you are going to
do sonething el se, we'll have gui dance for what these
somet hi ng el ses, what makes them accept abl e.

But now, once you get into your PRA you
have your technical aspects of your PRA. Maybe there
is apart of the PRAitself that you don't nmeet. Now,
that could be huge if we try to go through the
standard and address every single part. You know, you
m ght choose to do sonething else. So we're going to
address this nore in a generic level to provide
generic guidance if you' re doing sonmething different
on a technical elenent | evel, instead of going through
each one, because it just would be unw el ding. Well,
it would take care of nmy retirement. | could be here
for the rest of nmy life doing that.

CHAI RVAN APOSTOLAKI S:  That's so far in
the future, Mary, that you have plenty of tine to
wite nmany nore reports, Mary.

M5. DROUIN. Absolutely. GCkay. The
approach we have taken in this docunment, in terns of
the treatnment of uncertainties. The process-oriented
approach that we have proposed and are devel opi ng and
it has four primary parts to it, as you see here,
which I'Il get into and is also shown. You know, it

m ght be easier as | talk to this slide, put the slide
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up that shows the flow chart.

These say the sane thing. This is just
showing it. | apol ogize, the nachine chopped off the
title, but that's okay. The whole flow chart is
there. So the first part, and this is al so show ng
how t he docunent is organi zed, in this big box, which
is the primary part, the first najor step is to | ook
at your PRA scope and you want to ensure that the
appropriate PRA scope for the decision that you're
maki ng, that when you look at it that the PRA nodel
itself addr esses al | t he signi ficant risk
contri butors.

So if your decision is going to entai
that you need a fire analysis or a seismc analysis,
you want to rmake sure that your nodel deals with that,
and if it doesn't deal with it directly, then sone
al ternate approach, and you can see that's conming in
from the side there. The next is you're going to
assess and identify the inpact of the known
uncertainties, both paranmeter and nodel. And then
your decision is going to be based on the
consi deration  of the key uncertainties, t he
characterization of it, and the acceptance criteria
that we're devel opi ng.

And then inposed and part of all this is
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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

13

mai ntaining the defense-in-depth to address the
unknowns, the inconpleteness. And part of this is
coming up with the role or definition of defense-in-
depth. And this is an aspect where, just on a side
note, we're tying it very closely with the framework
on advanced reactors and the definition of defense-in-
depth that we're devel opi ng there, because ultimtely
we owe the Conmmission this definitionin ternms of add
into it to the policy statement on PRA, so we're
wor ki ng all of these very closely together.

And then al so on the side is we thought it
would be a good idea to come up with what we
considered a generic list of uncertainties, so when
you go from PRA to PRA, there is just a certain set
that, whether you' re dealing with a Westi nghouse or a
BWR6, they all have to deal with these certain issues
intheir PRA and to try to cone up with and identify
this generic list. And then the next step is whether
or not we shoul d propose a resol ution for consistency
and st andardi zati on on these different uncertainties.

On the alternate approaches, you know,
identify at a high level in terns of comng up with
gui dance, because we aren't going to be able to wite
detail ed standards, and that's not what we're trying

to do, this is nore of a guidance, but comng up with
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the attributes and characteristics for an acceptabl e
al ternat e approach. And then identify sone particul ar
al ternate approaches and what aspects of themare
acceptabl e or what they need to be to be acceptable.
Such as looking at the seismc nmargin, |ooking at 5.

If those are going to be used as an
alternate to the PRA Standard, what do they need to
entail to nmake them accept abl e?

CHAI RVAN APCSTCLAKI S:  Has anybody proven
that FIVE is a conservative approach? | nmean, we all
say it is, but | have never really seen it.

M5. DROUN | don't know. | would have
to go back and |l ook. It has been a while since | have
t hought about 5.

CHAI RMAN APOSTOLAKI'S:  I's JS here?

MR HYSLOP: |'mhere. |'mnot sure that
|'ve seen in the definitive frane that it s
conservative. Certainly, there are sone parts of
internal events nodels that need to be nade nore
robust, no matter what process you are using, Since
vari ous operations and things. So it's not clear to
nme. At least | haven't seen anything definitive.

CHAI RVMAN APCSTOLAKI S: Ckay.

MR. LEHNER: | think maybe | can answer

again. | think strictly speaking as to 5, it is just
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the screening approach. It wasn't intended to be
guantitative. So really, | think what you have to ask
i s whet her the use of FIVE suppl enmented by sonme PRA i s
conservative or not.

CHAI RVAN APOSTOLAKI'S: Wl |, a screening
approach inplies that it's a conservative approach,
right?

MR LEHNER: And it's conservative in the
sense that it only takes -- | nmean, | think it assunes
the fire engulfed room It seens that everything
that's not protected is damaged.

CHAI RVAN APCSTOLAKI'S: 1" m not sure that
it does though, because if there is a fire in a
cabi net then they divert on with a 35 degree angl e and
all that, then | really don't know whether the -- you
know, the hot plune goes up and it goes 35 degrees and
everything inside is destroyed and everyt hi ng out si de
is fine. I'mnot sure that there -- | haven't seen
evidence that this is really a conservative approach.

My point really is not to discuss fire
right now, but if youlist conservative approaches, it
seens to ne these questions will cone up, because one
of the things that the letters of the Conmittee have
enphasized is that when people use bounding

appr oaches, they shoul d have sonme evi dence t hat these
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are i ndeed boundi ng approaches.

PARTI Cl PANT: Ri ght.

CHAI RVAN APOSTOLAKI' S:  So, you know, FIVE
has been used now for some tine and we never really
saw a convincing case that it is a conservative
approach. And there nmay be others. | nean, | don't
know about the seismc margins, nost |likely, because
t he NRC guys do.

MR. HYSLOP: Yes, as Karen said, certainly
there are conservative aspects of it.

CHAl RMAN APOSTOLAKI S: Aspects, yes, |
agree, they are conservative. | think you are right
there. | nean, the question is whether the whole --

MR. LEHNER.  The whol e package is. Ckay.
Ckay. That's a good point.

MR LEW Just a note on the PRA Branch,
we are in the process of doing a fire nodel that
includes 5. So we're looking at what the Iimtations
of FIVE are as part of the input or the inplenentation
of FIVE and 50.8(c). So if that's --

CHAI RMAN APOCSTOLAKI S: That's good.

MR. LEW W don't have anything right
now.

CHAl RMAN APOCSTOLAKI S:  That's good.

That's good. So we'll have sone eval uations. kay,
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Mary.

M5. DROUN. Ckay. At this point, | would
like to go nowto the i ssues and wal k t hrough t hemand
hopeful |y get sone gui dance and direction fromthe
Comm ttee. These are not necessarily in any kind of
order or priority, you know It was just the |ist
that we cane up wth.

CHAI RVAN APOSTOLAKI'S: Wl l, | would say
your first question is really the top, top question.
Just out of curiosity, the whole tone of your
presentation is that the Regulatory Guide 1.174 says
this, 1.200 says that, 1.150 says that. Well, is it
the NRC s docunents that should be the basis for al
this? | mean, having you guys are planning to review
what peopl e have sai d about nodel uncertainty in the
open literature, there have been neetings, there have
been conferences. | can assure you it's not that
much, there are many papers, but the basic approaches
are not that many.

But it seens to me for an issue like this,
you ought to spend sone tine doing that and revi ewi ng
and eval uati ng what peopl e have proposed. Don't just
l[imt yourself to 1.150 for --

M5. DROUN We're not. W're not. This

is just an exanple up here. W have been | ooking at
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ot her stuff and we plan to continue | ooking at other

stuff.

CHAI RVAN APOSTOLAKI S: You know, there was
a workshop 10 years ago in Maryland. | nean, that's
one pl ace.

M5. DROU N:  Yes.

CHAI RVAN APCSTOLAKI S: Ckay.

M5. DROUN. But | just used 1.150 here as
an exanpl e of, you know, there is two extrenmes that we
can go here. W can either, you know, provide
gui dance in there. W're hoping that it's not the
Commttee's desire that people are having to go out
there and do this very detailed formal quantification,
such as you saw in 1.150. Are we |eaning nore
towards, interns of nodeling the uncertainties, doing
nore sensitivity type approach? And this is what --
when we were reading, we went back and read the
letters fromthe Commttee, it was unclear. You could
interpret it either way. So we wanted to get sone
gui dance where the Conmmittee was coming fromon this
i ssue.

CHAI RVAN APOSTOLAKIS:  Well, as you
correctly stated earlier, what really natters is how
t hese things affect decision-making. So if you -- it

seens to nme that ultimately -- let's say you find that
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an issue is inportant to decision-making. You do your
sensitivity study and, you know, you use sonebody's
nodel and you find that you are exceeding the
regul atory gui dance conpared to the mnor slide, for
exanple, that was CDF. What do you do? Well, you
have to say sonething about the probability of that
sensitivity study.

Howlikely is it that these guys' nodel is
the correct one? So if you | ook at deci si on-naking,
you cannot avoid some quantification. Now, |'m not
saying that this has to be the extensive 1.150
anal ysis, but, you know, you have to say sonething.
So now, in that other report on expert opinion for
seismc issue, | believe there are four categories of
expert elicitation processes depending on the
significance of the issue.

MS. DROU N Yes.

CHAI RVAN APOSTOLAKI' S: And for the Nucl ear
Wast e Depository of Yucca Mountain this is the wong
source of the elicitation process. There is alinmted
budget and so on. | don't expect that in routine
nodel issues you have to go to that. Maybe sonething
| ess than that and nore informal elicitation process
anong the smaller group and so on. That was exactly

what that group wote that report had in mnd. That
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you can't afford. |It's not 1.150 or nothing. There
is in between.

And | think a lot of these issues, take
for exanple the C LOCA issue. Were | understand
there is nore than one nodel. You really don't need
to do an 1.150 evaluation. Maybe inviting a few
cogni zant experts to Rockvill e and spendi ng hal f a day
with them and all that and then using your own
judgnment can lead you to sonething. You seemto be
puzzl ed by sonet hi ng.

M5. DROUN. Sone type of graded approach?

CHAI RVAN APOCSTOLAKI'S:  Did | choose the
wrong exanpl e?

MR TRUE: Yes.

CHAI RVAN APCSTOLAKI S: Ckay.

MR. TRUE: Only because we've been worKki ng
on our CPC LOCA for 20 years.

CHAI RMAN APOSTOLAKI'S:  So you believe it's
resol ved?

MR TRUE: | believe it's as resolved as
it's going to get and another day is not going to
change t hat.

CHAI RMAN APCSTOLAKI S:  Ckay. 'l pick
anot her exanpl e then. Although, as is always, there's

goi ng to be sonething that can be interpreted i n many
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ways. But there aren't very many such issues in
1.150, | think.

MR. TRUE: It depends upon --

CHAI RVAN APOSTOLAKI S: You can wor k out
many and ny point is that it's not 1.150 or nothing.
There are two degreeing stages. You can choose to do
separate things, you know. Maybe sone informal or
sem -formal elicitation. And then the judgnent of the
staff can give some probabilities or sone gui dance.
| don't think that sensitivity studies by thensel ves
will help very much. Because eventually, you know,
what if you do sone sensitivity study and you exceed
the [imt? Then sonmehow you have to argue how likely
that is.

MR. LEHNER  Yes, but nmaybe, | think, the
difficulty comes in in arguing what that |ikelihood
really is.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR LEHNER: Because, in a sense, it's a
subj ective assessnent of a group of experts as to
whet her that particul ar nodel has nore credence than
t he ot her nodel s.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR LEHNER So | think those were the

types of argunents that we went through. | nean, this
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is alnobst like this is deja vu for ne, because we
t al ked about this.

CHAI RVAN APOSTOLAKI'S:  All over agai n.

MR LEHNER Back in 1997 when we were
| ooki ng at Reg Guideline 1.174 and di scussi ng t he samne
i ssues. The sense that, you know, we didn't want to
see ourselves going down the path of having to do
broad uncertainty di stributions and fol di ng everything
into a final answer, but rather have separate effects
anal yses, if you like, so you could identify what were
the i ssues that really made you | ean t owards rej ecting
an application and then assessing the worth of those
assunpti ons.

PARTI Cl PANT: Wi ch nmeans?

MR. LEHNER: VWhich neans in a way it's
guantification in a sense, but only in a relative
sense.

CHAI RMAN APOSTOLAKI S: Look, |'m not
saying that you should come up with sonething that
says this nodel has .3 probability.

MR. LEHNER  Yes.

CHAl RVAN APOSTOLAKI S: But ny --

MR LEHNER: \Whether it's |ow or not.

CHAI RVAN APOSTOLAKI S: -- argunent is that

you cannot avoi d sayi ng somet hi ng about how | i kely or
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how credi ble this nodel is.

MR. LEHNER: Right, right.

CHAI RVMAN APOSTOLAKI S: Now, what t hat
something is, | don't know W have to discuss it.
But there are two points I'mnmaking. First, it's not
either or. |It's not either 1.150 or sonething el se.
There are stages in between. Second, sensitivity
studi es by thensel ves | doubt very rmuch will be very
hel pful. At some point you have to take the plunge
and say well, you know, and we don't think this is to
lightly or this is acceptable for whatever reason. In
ot her words, say sonething about how likely it is a
particul ar assunption is.

MR LEHNER: | think, in a sense, that's
al wvays what we have had in mnd.

CHAI RVAN APOSTCOLAKI' S: Yes.

MR. LEHNER: The sensitivity analysis
anyway. So say that you're doing it. You don't just
do it for the hell of it. You do it and you say does
this issue affect my decision? |If it does, do |
really believe that this is a serious contender? And
if it's not, then you can reject it. And if it is,
t hen you have to --

MR, TRUE: And you try to push it as far

as you can.
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MR. LEHNER  Yes.

CHAI RVAN APCSTOLAKI S: | nean, take the
5069 thing. Oiginally, south Texas took all the
failure rates and i ncreased them by 10. Now, why 10
and not 11, why 10? Then NEI comes back and says no,
we'll increase themby FIVE and then | think the sane
factor there. Well, what if you find that, you know,
by increasing them by 10, you really violate the
rules? | mean, you have to say sonething about how
reasonabl e that 10 is.

MR LEHNER:  Sure.

CHAI RMAN APOSTCOLAKI S:  And t hat was
somet hing that we di scussed in 5069.

PARTI Cl PANT: That was a deci ding factor.

CHAI RMAN APOSTOLAKIS: It is a deciding
factor. It was a deciding factor. So at some point
you have to say sonet hi ng about these things. It goes
beyond just yes, we did the sensitivity study. If you
do sensitivity studies and everythingis fine, | don't
t hi nk you have a probl em

MEMBER SIEBER It is --

MR. LEHNER: Right, right. 1It's when it
doesn't work, it's the advantage.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR. LEHNER: Al t hough then you've --
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CHAI RVAN APCSTOLAKI'S:  So that's mainly ny
point, Mary. You know, there is a whole spectrumin
agreeing and choosing. And we have many nore
opportunities to discuss this.

M5. DROU N:  Yes.

MR. LEHNER: By agreenent, | don't think
we're --

CHAI RVAN APCSTOLAKI S: W want to finish
this up at 1: 00, because we have many opportunities to
neet with Mary and Gareth and the ot her guys, but not
as many to neet with people fromthese, so | really
want to give two full hours to Gareth and whoever el se
is a part.

MR. TRUE: \Whoever else isn't here right
now, so maybe --

CHAI RVAN APOSTOLAKIS: So let's go on
When and how? Well, in Septenber and --

M5. DROUI N Wien and how shoul d the
uncertainty distribution be treated in the deci sion-
maki ng process? | mean, do we just go with the nmean
val ue and don't | ook at the spread?

CHAI RVAN APOSTOLAKI'S: | don't know, Mary.

M5. DROUN:. | nean, we don't think that's
a good i dea.

CHAI RVAN APOSTOLAKI S: Wl |, the nean
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val ue al ready has -- is influenced by the uncertainty.

M5. DROU N:  Yes.

CHAI RMAN APCSTOLAKI'S:  But | think you
mean sonet hing nore than that.

M5. DROU N:  Yes.

CHAI RVAN APOCSTOLAKI S:  Tom Kress i s about
to say somet hing here.

MR. KRESS: Wll, you have -- nornally,
when you deal with uncertainty in the decision-naking
process, Yyou have an acceptance criteria in the
ci rcunference plan.

M5. DROUIN. That's right.

MR. KRESS: The question how do you arrive
at that acceptance criteria has been the question
But generally, you use the loss function, utility
function, which is based on it's nostly an opinion,
but it's based on an inforned opinion. But, in
general, when you do, you're going to deal wth
confidence |l evel s i n your acceptance criteria. That's
how you do that.

MR. LEHNER. But let nme rem nd you though
that the acceptance criteria that we use or have been
usi ng when chosen to be nmean -- to be conpetitive to
mean.

MR. KRESS: |'mnot conpl ai ning about
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t hat .

MR. LEHNER. R ght.

MR. KRESS. But naybe you need a
confidence |evel, but, you know, when you say the
nmean, |'massumng that's 50/50 already. 50 percent
hi gh or 50 percent --

MR. LEHNER: No, it's nore |ike 75/50

per cent .
MR. KRESS: Oh, okay.
MR. LEHNER: Sonething |like that.
MEMBER SHACK: It's 75/50.
MR. KRESS: That nmy be an appropriate
choice, but | don't know what the |oss function is

associated with that. Partly it's all right, because
that's what sone peopl e deci ded.

CHAI RVAN APCSTOLAKI'S: | tried to once to
have a | oss function that increases as --

MR KRESS: As you go up?

CHAI RVAN APOSTOLAKI' S:  -- go up.

MR KRESS: That's what it should do.

CHAl RMVAN APOSTOLAKIS:  It's very --

MR KRESS: It's hard.

CHAl RMAN APCSTOLAKIS: -- hard to work

MR. KRESS: |It's hard to cone by and it's
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al nost a judgnent call.

MR. LEHNER: | think one of the things
that we have played around with is maybe | ooki ng at
t he shape of the distribution, still use the nmean, but
| ooki ng at the shape of the distribution and wonderi ng
how much of the tail Iies above the acceptance
gui deline, for exanple, and |I'm not sure that this
works very well. It works great for distribution for
defini ng nodel on nmulti-nobile, because t he nean m ght
be way down bel ow t he gui deline, but you m ght have a
little bit of a distribution that's way above that
corresponds to sone, you know, assunption that you' ve
made or something |ike that.

Clearly, that's information worth know ng,
because you want to know what's driving that thing
that is above the guideline. But in terns of -- |
nmean, we're intending to hope that we don't have to
devel op new gui del i nes and new acceptance criteria,
because those of you who were here when we did Reg
Gui de 1.174, you know what the agoni es we went t hrough
wi th choosing those criterias.

CHAI RVAN APOSTOLAKI'S: | guess if you can
go a few small steps beyond just saying increase
managenment attention.

MR. LEHNER  Yes.
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CHAI RVAN APOSTOLAKI S:  That woul d be good

enough at this stage. Because | think that's what

i ncrease managenent attention neans in the report.
But if you're close to the famly, you scrutinize the
day of the distribution, what does it mean and so on.

MR. LEHNER  Yes.

CHAI RVAN APOSTOLAKI S: Shoul d there be
gui dance to use uncertainties? Wy is that your job?

M5. DROUN. Well, we're asking whether or
not. You know, as | indicated earlier, one of the
things that we were doing was to identify a generic
list of uncertainties, and we could go a step further
and say okay, here is an acceptabl e approach for that
uncertainty.

CHAI RVAN APOSTOLAKIS:  So it's not really
to refuse things, you' re just saying if you quantify
it this way, we'll accept it?

M5. DROU N:  Yes.

PARTI Cl PANT: Take it out of the equation

basi cal |l y.
CHAI RVAN APOCSTOLAKI S:  Take out the --
PARTI Cl PANT:  Yes.
M5. DROU N: And going that way, you know,
do we create -- | nean, do we come up with an

accept abl e approach that is based on nore boundi ng
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assunptions or do we go through nore of a consensus

process where you can end up with sonmething that's not

necessarily either boundi ng or conservative? But the
bi ggest thingis is it worthwhile to even go that and
come up with an acceptabl e approach? Try and cone up
wi th an accept abl e approach.

CHAI RMAN APCSTOLAKI'S: | think we will
know much better or nore to be able to say sonething
intelligent about this after you do the first bullet
or maybe the first one.

M5. DROU N Ckay.

MR. KRESS: Another point about your

second bull et here. You need to have distribution to

get nean.

PARTI Cl PANT:  Yes.

MR. KRESS: So, you know, it's all right
to use sone nean, because it's not too -- whatever

choi ce you use for your decision criteria, you want
nmean to certain distributionto decide whether you are
there or not. That's the reason there. You can't
really do that with sensitivity.

CHAI RVAN APOSTOLAKI'S:  No. Ckay. Next,
Mary?

M5. DROUN Okay. This is the next

point, the next one. If we do cone up with and
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propose acceptabl e met hods or nodels, you know, does
this nean that if the specific nodel uncertainty is
al ready addressed and does not need to be considered
in the decision?

MR. LEHNER  The Westinghouse C LOCA
Model , no, sorry, the agreed upon C LOCA Mdel, for
exanpl e, for Westinghouse pl ants.

CHAI RVAN APCSTOLAKIS:  Isn't it a matter
of evaluation though? | don't understand the
guestion. They agreed upon -- where is it?

MR. KRESS:. Well, you know, take for
exanpl e an Appendi x K Mddel, you know, and, you know,
we' re tal king about PRAs. The Appendi x K Mbdel m ght
be used to devel op success criteria, for exanple, and
j ust because it's an acceptabl e nodel doesn't give you

the probability that you' re going to achieve that

success criteria. So | don't think -- actually to ne,
you do need to still deal with uncertainties even if
you have an acceptable nodel. | don't really know

what you nean by accept abl e nodel s.
CHAl RMAN APOSTOLAKI'S:  Yes, it's not
cl ear.
MR KRESS: It's not clear.
M5. DROUN. Well, let's go back and use

the awful exanple of the CGLOCA. And let's say for
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di scussion purposes what's put out there as an
accept abl e, and everybody has decided that's
acceptabl e and that's what everybody is using, is the
Rhodes Model. So now, you don't have the uncertainty
and the variability fromall the different nodels.
Everybody has used this sane nodel and now, you have
the sane uncertainty associated with it and now, you
can take it out of the equation, because you don't
have the uncertainty or the variability anynore.

MR LEHNER: And | think the second, the
sub-bull et, what that nmeans is that the nodel itself
m ght have sone paraneters set.

CHAI RVAN APOSTOLAKI S:  Absol utely.

M5. DROU N:  Yes.

MR. LEHNER: So you would still have to
deal with those.

M5. DROUN: Right.

MR. LEHNER: And the other thing is that
you have to understand whet her that nodel was chosen
because it was a sonewhat conservative nodel and,
therefore, you need to recognize that, because that
m ght have an inpact on certain applications. So it
woul d be a way of characterizing. This is the nodel
typically we will use, but it has these lintations

and, therefore, when you' re naking these decisions,
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you have to be careful of it. | think that's,
basically, what we're thinking of.

CHAI RVAN APCSTOLAKI S: That nmakes sense.

PARTI Cl PANT: Yes, that does nake sense.

CHAI RVAN APOSTOLAKI S: It nmakes perfect
sense.

M5. DROUN Right. | nmean, it's getting
to the benefit of why you would want to specify an
accept abl e nodel .

CHAI RVAN APOSTOLAKI' S:  Yes. But again,
really think that a lot of these questions can be
addressed much nore intelligently after sone dictates
of the various words in developing it.

M5. DROU N Ckay.

CHAI RVAN APOSTOLAKI S: Sone nore specific.

MEMBER SHACK:  Well, | nean, | think it is
-- you know, the acceptabl e nodels are acceptable for
certain things, you know.

CHAI RVAN APOSTCOLAKI S: Yes.

MEMBER SHACK: If you're | ooking how fast
a crack goes through a wall, you want to conserve the
prediction of that. |If you're trying to make a | eak
before break argunent, you don't want to drive the
crack through the wall faster than it really can do

it. | nmean, so what's conservative for one purpose
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may not be conservative for the other.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MEMBER SHACK: And you really have to be
awar e of just what assunptions you're naking.

MEMBER S| EBER:  And a | ot of these nodels
are part of the greater --

MEMBER SHACK:  Yes.

MEMBER SIEBER -- thing where the
uncertainties are huge, and so you need to treat them
explicitly, | think.

M5. DROU N. COkay. Next one, what are the
probl ens/issues in wusing bounding analyses wth
respect to generating insights that can be used in the
deci si on- maki ng?

MR. KRESS:. Well, | think when you say
boundi ng analysis, you have to be a little nore
definitive on what you nmean in the sense that sone
people say if | had a distribution, but the val ue of
t he 95 percent boundary is down. You know, generally,
we're dealing with distributions inreality, but when
you say boundary analysis, you're talking about
something that either can't go beyond or sone very,
very | ow probability. And |I think we have to, sonmehow
when we talk about boundary anal ysis and giving

gui dance on using it, you have to be nore definitive
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about what you nmean by boundi ng anal ysi s.

MR LEHNER. | think that's a good
coorment. | think that's one of the problens that we
try, we're going to attenpt to do wasn't it, was to
defi ne what was an acceptabl e boundi ng anal ysi s.

PARTI Cl PANT:  Yes.

CHAI RVAN APOSTOLAKI'S: | think the problem
or one problem case m ght be where we use a boundi ng
anal ysis and you violate the criteria.

MR. LEHNER: R ght.

CHAI RVAN APOSTOLAKI' S:  Then you have --

PARTI Cl PANT: Yes, that's --

CHAI RVAN APOCSTOLAKI S:  Have you been
overly conservative?

MR. LEHNER. R ght.

MEMBER SHACK: See, ny argunent was is if
you're using a bounding analysis, if it's truly
boundi ng, you know, the hard part of the problemto ne
is that you never al nost always do a problemthat's
overal | bounding. You bound sone part and then you do
some ot her part.

CHAI RVMAN APOSTOLAKI S:  Ri ght .

MEMBER SHACK: And where are you really at
now? |If | was really convinced the whol e probl em was

bounded, that addresses my concern.
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MR KRESS: | don't really know what you

nmean by bounded in this case, because the only thing
we're dealing with is the probability distribution
See, that's nmy problem \When you say truly boundi ng,
| don't really know what that neans. | mean, | know
what it nmeans in mathenatical sense. | know what it
nmeans in a nmathematical sense when you're talking
about truly bounding things mathematically, but from
a relative sense, | don't know what you nean.

MEMBER SI EBER:  Phi | osophically, there is
no boundi ng anal ysi s.

CHAI RVAN APOCSTOLAKI S:  That's true.

MR. KRESS: |n a probability sense.

CHAI RVAN APOSTOLAKIS: But it's a very
unlikely --

MR. KRESS: Yes, John, and it has to be
sonehow defined in those terns.

MEMBER S| EBER:  You have to define that.

MR. LEHNER: But | think maybe Dr. Shack
had it right, in some of the analyses that it's sort
of bounding in certain aspects. For exanple, a nodel
i ke FI VE, okay, just using the screening approach the
same. |If you have a fire in that roomthat takes
everything out in that room that is certainly

boundi ng under those.
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PARTI Cl PANT: That's boundi ng.

MR LEHNER But | think those are the
types of things, | think, we're going to have to bring
into the definition of what we really think is a
boundi ng anal ysi s.

MEMBER DENNI NG | think there is another
el enent here, and that is | think we're really | ooking
often at the trade-of f between risks and as we | ook to
our risk-informng regulation and if you do bound
even if you're conservative in one area, you distort
t hat conpari son between ri sks.

MR. LEHNER:  Yes, right.

MEMBER DENNING. | think there is concern
about this conservativeness, a nore boundi ng el enent
in your analysis. How you say anything generically
about it, that's what's difficult wthout | ooking
specifically at the case that you're tal king about.

MR. LEHNER: | think the good thing, a
good bit of news in regard to that though is that the
Comm ssion has directed us to do this phase approach
to PRA quality, so if anything is a significant
contributor risk, it's supposed to be dealt with by
PRA net hods and not by boundi ng analysis. So | think
t he boundi ng t hi ngs are al ways goi ng to be, hopefully,

at the lower |evel rather than swanping things, but
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yes, you have got to be careful about that.

CHAI RVAN APOSTOLAKI S:  But seismic is
usually a major contributor and, yet, a lot of
utilities are using nargins.

MR LEHNER | don't think seismc is a
maj or contributor for any --

CHAI RVAN APOSTOLAKI'S: A |l ot of PRAs.

MR. LEHNER: On the west coast maybe, |
don't think in -- very few on the east coast.

CHAI RVMAN APOCSTOLAKI'S:  Ch, | don't know,
because designation is so | ow on the east coast, you
see the problemthere.

MR LEHNER | think it's quick to say if
you're saying that seismc --

CHAI RMAN  APOSTOLAKI S:  And pri or
contributions are anong the top contributors is a
general statenent.

MR. KRESS: But you're never quite sure
when you use such conservative anal yses that you --

CHAI RVAN APOSTOLAKIS:  In the current
state of know edge, this is a true statenent. By the
way, one thing that | think is mssing here, | was
| ooking at sone of the regulatory decisions NRR has
made, risk-infornmed, and in several cases, you know,

as we all know, quantifying human error during
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accidents is one of the nmmjor uncertainties, right?
And you | ook and the utility used a .5 for the human
error rate. Gee, there is no problemthere. There is
no problemw th nodel uncertainty here. They are so
close to 1. Yes, | nmean, what do you want to do?
Make it to 1? Beat ne up

So | don't know. Maybe that belongs to
t he second bull et in the previous slide, when to worry
about these things. | think what the applicant has
done -- what?

MR LEHNER It wasn't associated with
t hat bull et.

CHAI RVAN APCSTOLAKI S: Anyway, and then
there is no bullet related to that, but what the
applicant -- | mean, you know, everyone says nodel
uncertainty, now | have to do nodel uncertainty.
There is human error. Ww, what do | do? And then
the guy says .5. For nme it's a non-issue, because
they cane so close to 1 that | really don't care
whet her there is nodel uncertainty.

As Dr. Shack likes to say, it's way down,
all the uncertainty is down, so | don't care. 1Isn't
it true? | nean, in other words, you can put it a
different way. They used the boundi ng anal ysis. They

bounded the human error.
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MR. LEHNER: But they are not going to use

.5 for every hunman error.

CHAI RVAN APOSTOLAKI' S: No, but these were
actual obligations by the industry and | was so
sur pri sed.

MR. LEHNER: But if it comes up with an
acceptabl e result.

CHAI RVMAN APOSTOLAKI' S: That's why they did
it like this.

MR LEHNER: Yes, then it --

CHAI RVAN APOSTCLAKI S:  But the reviewer
shoul d be aware, because now there is no issue here.

VR. LEHNER: On that particul ar
appl i cation.

MR. KRESS: What if you use .17

CHAI RMAN APOSTOLAKIS:  Yes. On that
particular application, on that particular nodel
uncertainty.

MR. KRESS: Wbuld you have had an issue if
t hey used .17

CHAI RMAN APOSTOLAKI'S: | don't know. It
woul d depend how sensitive they are.

MR KRESS: See, | don't want to start
wth --

CHAI RVAN APCSTOLAKI S:  Probably not.
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think they have to use their judgnent.

MR. KRESS: | don't know .5 is any better
than .1. That's ny point.

CHAI RVAN APOSTCLAKI'S:  It's nuch better
than the -3 though. [It's another case where you
recogni ze it when you see it.

MR. KRESS: (kay.

CHAI RVAN APOSTOLAKI S:  Ckay, guys. It's
1: 00.

M5. DROUIN. Ckay. W'Ill skip the next
one. W could be on that forever, but the |ast one,
shoul d t he gui dance for alternative approaches i ncl ude
gui dance on the use of expert panels? W had
originally not put that in our scope, but we're aware
that this is an alternative that a lot of |icensees
are using. Instead of boundi ng anal yses, instead of
doi ng sensitivities, they are doi ng expert panels. So
should we put this as part of our scope?

CHAI RVAN APOSTOLAKIS: M first reaction
to this is nost of the work that's behind this has
al ready been done in that report on seisnmc, the use
of experts in seismc. As | say, they have
categories. Al you have to do is take those.

VB. DROUIN. But that's expert

elicitation.
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MR LEHNER. That's a different issue,

Ceor ge.

M5. DROU N Different issue.

CHAI RVAN APOSTOLAKI'S:  No, it refers to
expert panel s.

MR LEHNER But this is nore |like the
IDPs. It's called --

CHAI RVAN APCSTOLAKI' S:  They are a
vari ation of expert panels.

MR. LEHNER It integrates a decision-
maki ng panel, yes.

CHAI RVAN APOCSTOLAKIS: But they are a

variation of those panels, | think. Even though you
don't elicit information formally, it's still the use
of an expert panel. As a group now they are telling

you sonething. So what ny point is, this is not a

personal view. This is not worth spending too much

time on. It exists already. Adjust it to the problem
here and then later we'll see whether that's good
enough.

MEMBER SHACK: But you're inplicitly
assumng it should be included?

M5. DROU N: I ncluded?

CHAI RVAN APOSTCOLAKI S:  Yes.

MS. DROUN We would build on whatever's
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out there.

CHAl RMAN APOSTCOLAKI' S Yes, yes, yes.

M5. DROUIN. But it's whether or not to
even include it?

CHAI RVAN APOSTCOLAKI' S:  Yes.

MEMBER SIEBER: | think it's a legitimte
thing to do but, you know, | think every case i s going
to be different.

CHAI RVAN APOSTOLAKI'S:  Yes, | agree with
you. GCkay. Then you tell us that you're going to
come and visit us frequently?

M5. DROU N:  Yes.

CHAI RVAN APOSTOLAKIS: |Is it because you
i ke us or because --

M5. DROUN. Oh, because we like you and
we val ue your w sdom and - -

CHAI RVAN APCSTCLAKI S:  Oh, that's enough,
that's enough. Okay. So we're done.

M5. DROU N. Thank you.

CHAI RVAN APOSTOLAKI S:  Thank you very
much. Now, we go to M. True.

MR. SNODDERLY: GCeorge, do you m nd?

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR. SNODDERLY: Could we take a five

m nute break to just stretch?
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CHAI RVAN APCSTOLAKI S Ckay.

MR. SNODDERLY: | have got presentation
that are --

CHAI RVAN APOSTOLAKI S: Five m nute break.

(Whereupon, at 1:02 p.m a recess until
1:11 p.m)

CHAI RVAN APOCSTOLAKI S:  Ckay. Let's get
started with Doug True.

MR, TRUE: No.

MR CANAVAN: |'Ill start us off.

CHAI RVAN APOSTOLAKI S:  Ckay. Tell us who
you are.

MR. CANAVAN:. Ken Canavan, Electric Power
Research Institute. |'ma project nmanager for EPRI's
PRA scope and quality efforts.

CHAI RVAN APOSTOLAKI'S: Do we have copi es

of your --

MR. CANAVAN. It's on the way.

CHAI RVAN APCSTOLAKI S: Ch, okay.

MR. CANAVAN. They are being made as we
speak. As | said, | am project nmanager of the PRA

scope and quality effort at EPRI of which a framework
for the treatment of wuncertainties is a part of,
granted, afairly large part this year. And |I'm going

to start off our presentation briefly with sone
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overview, and then M. Doug True will go through the
details of our efforts in 2004. Can | do that? Yes.

To get right into it, our goal was to
create a pragmatic process that can identify when
poi nt estimte solutions are not suitable in |ight of
parametric uncertainties, assist the utilities in
i denti fyi ng and addr essi ng key sources of uncertainty,
provide a technical basis for using that in risk-
i nformed deci si on- nmaki ng, and addresses both t he base
nodel and a variety of applications.

The process is pragmatic and the
pragmatismis required due to the extreme anmount of
resources that could be required in the alternative.
And what | nmean when | say pragnatic, | mean the
pragmati sm of the process is evidenced through the
adherence to several principles, andto start off with
those right away, | think, before Doug gets started,
we will give you a franmework to think about as we go
t hrough t he presentati on.

And sonme of those principles are, the
first one is the rigorous treatnent of detail ed
eval uation of uncertainty due to all causes is
probably not attainable. The second principle would
be conservati sm has been included in PRA acceptance

gui delines published by the NRCto account for
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uncertainty.

And then | have three other bullets to
talk about the different types of uncertainty. The
first one is in the case of paranetric uncertainty,
t he PRA nmean value and the point estinate value are
typically fairly close together. |In the case of
nodel ing uncertainty, there is a need to devel op
gui dance on deci di ng what causes or sources of
uncertainty are key and then what to do with those key
sour ces.

In the case of conpl eteness uncertainty,
there's two types. The first one is the things that
we know about and i n those cases, Reg Guide 1.200, the
PRA st andar ds, the PRA peer revi ews provi de confi dence
that we're in the conpl et eness of those things that we
know. In the case of the things that we don't know,
the risk-infornmed process is laid out in Reg Guide
1.174, defense-in-depth, the safety margins and
performance nonitoring, provide protection against
t hose things, the things that we don't know.

Going back to a Ilittle bit broader
i ndustry efforts, Westinghouse Owmers G oup has put a
| ot of effort into understanding uncertainty and has
done the following projects. Key assunptions

identification process, LOCA and LOOP uncertainty
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i npact assessnent, and | believe that they have
started the PRA assunption napping and cross
conparison activities.

In the case of EPRI, we're working on
guidelines for the uncertainty characterization in
ri sk-informed applications, and we're devel oping two
guides as part of that. The first guide is the
techni cal basis docunent and the second guide is an

appl i cations gui de.

Here's a qgui ck slide on t he
interrel ationship of i ndustry activities on
uncertainty. I'mnot going to go through this slide
in detail. | will giveit to you real brief. That

center large box is our applications guide. That
applications guide is going to be used by Westi nghouse
insome formfor their assunption nappi ng work, and we
al so plan to pilot that guide later in 2005.

The technical basis docunent, the center
box directly belowit, that is in publication now and
will be out by the end of the year, and that technical
basi s docunent used i nput fromthe LOOP LOCA wor k t hat
West i nghouse had done, fromthe key assunptions work
West i nghouse has done, as well as from the Col unbia
Cenerating Station Reg Guide 1.200 pilot and several

ot her sources we developed. And if you would like to
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know - -

CHAI RVAN APOSTOLAKI S: Who?

MR. CANAVAN:. Col unbi a Generating Station.

MR, TRUE: WP2. Fornally, WEP.

PARTI Cl PANT: \Whoops, whoops.

CHAI RVMAN APCSTOLAKI S: Ch, okay.

MR TRUE: Wasn't it in that EPRI report,
t he bases docunment is going to be --

MR. CANAVAN:. Pil ot ed.

MR TRUE: But it's going to be avail abl e,
made avail abl e?

MR. CANAVAN. It's going to be made
avai | abl e.

MR TRUE: So you'll be able to gain
access to that.

CHAI RVMAN APOSTOLAKI'S:  When will this be
publ i shed?

MR. CANAVAN. The publication date is
Decenber 24, 2004.

CHAI RMAN APOSTOLAKI' S: Goodni ght .

MR. CANAVAN. And Merry Chri st nas.

CHAI RVAN APOSTOLAKI' S: Wonder f ul

MEMBER S| EBER:  Yes, watch your chi nmeys.

MR. CANAVAN. Yes, it is quite large.

Down on the lower left hand side are our current PRA
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Scope and Quality Conmmttee Menbers. | won't go
t hrough them since they are |isted.

And we junped ahead to status, PRA scope
and quality wuncertainty activity status. The
gui del i nes that we're devel opi ng, the technical basis
docunent, is going to be available in Decenber of
2004. The applications guide is under devel opnent and
we're goingtotry to produce a draft for January 2005
and that |l ooks like it will be conplete.

There is going to be a joint EPRI and our
group pilot of both the technical basis docunment and
t he appli cati ons guide for 2005, and then revi sions to
bot h t he techni cal basis docunment and t he applications
gui de are planned for after the pilot conpletion by
the end of 2005. And that's a summary of the
activities. | didn't have anything el se after that,
so it's all you

MR TRUE: Ckay. It's all me. kay. One
of the things that | want to al so preface this withis
that the focus of this technical basis docunment and
the guide right nowis on internal events at power,
basically, aligned with the ASME standard, and you
will see how that was done and why it is limted to
that, at this point, as we get into this.

As we get into this, we're trying to
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create a process and bases information that will help
utilities neet the regulatory requirenents as they are
today, and we think a | ot of what we're doing actually
conpliments the project that Mary tal ked to you about
just before. It overlaps sone, but it also, we think,
actually conplinments it in a |lot of ways, what they
have been thinki ng about doi ng.

W have gone sort of down in detail inthe
internal events at power area. They have been kind of
staying at the higher level, and we have had one
physi cal meeting and a coupl e of phone neetings trying
to coordinate activities in that area, and we expect
that will continue into next year.

So we start at the nothership of what Reg
Quide 1.174 on risk-inforned decision-making. |
brought this extra, so you could see where we started
fromat the highest level. And basically, 1.174 says
that you need to deal with uncertainties and you need
t o understand how t hey coul d af fect the decision, and
t hat wel | formulated sensitivity studies or
gualitative argunments are a neans to do that. And so
there was a fair anount of discussion earlier on
sensitivity studies and other things. W have headed
down the sensitivity study path.

Another thing that we thought was
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important out of 1.174 is it tal ks about these well
formul ated sensitivity studies being reasonable and
trying to keep themwi thin physical reality and not be
exhaustive or arbitrary. And so we have tried to help
build fromthat into alot nore detail about what that
m ght actually look like in trying to evaluate key
sources of uncertainty in base nodels and in
appl i cati ons.

Reg Gui de 1. 200 goes on and nmakes a coupl e
of other statenents, which | won't read verbatim but
the two i nportant el ements are that the key sources of
uncertainty are tied to the technical elenents of the
PRA. In the case of the ASME standard, that's things
like initiating events, systens anal ysis, LERF or the
nine technical elements of PRA, and that you are
supposed to identify them within those technical
el enents and understand their inmpacts on the risk
results, CDF and LERF.

And t he key assunptions al so are driven by
t hose key sources of uncertainty, and al so in Section
1.21, of Reg Guide 1.200, sorry, too many 1ls and 2s
there, they talk about doing conbinations of
sensitivity studies as a neans to | ook at
uncertainties in results. And so we have tried to

al so address that and how that is actually done
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because beyond these high level statenents, there
really isn't anything witten down that we could find
that would really direct alicensee on howto actually
tackle this subject, and that is part of what your

| etter addressed, but it even goes further than that,
we think.

So we canme up with a high | evel process,
two high level process diagrans, one for the base
nodel and one for applications, because we think they
do different things to | ook at uncertainties for each
of those uses of PRA. And then we start at the far
left with a generic list of potential nodel
uncertainties, and this list, I will get intoit in
some nore detail here, we're not going to go through
it indetail, but we'll tal k about howwe came up with
it in detail, it is derived fromthe past work that
has been done, 1.150 applications that have been done
i n our experience across the industry and the nenbers
of our working group and the log work that have
identified a nunmber of causes of uncertainty and
specific types of uncertainty.

That list is used, it will be used by a
licensee to evaluate the applicability of those nodel
uncertainties to their nodel. Do they exist? You

know, obviously, if you' re a BWR you don't have the
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West i nghouse Reactor coolant punp seals, to use the
tired exanple, but there may al so be other areas of

uncertainty related to room cooling or treatnent of
grid stability or some of the other nore problenmatic
aspects of nodeling that mght or m ght not apply to
a particular PRA

We also realized in the box bel ow t hat
there may be things that are done in devel oping the
pl ant - speci fic nodel that in thensel ves have sonme sort
of uncertainty associated with them It mght be
something unique to the particular plant that has
caused the nodel builder to have to nake decisions
t hat have had uncertainty associated withit, and they
may have done that in a conservative way. They may
have tried to do it realistically. 1t depends really
a lot on the specific issue.

So we're trying to create a process for
the PRA analysts to look at their PRA, and we | ook
even beyond this generic |ist at places where they nmay
have introduced uncertainties into their nodel.

And those lists of applicable nodel
uncertainties are then culled through to see where
t hose have been applied with conservative biases. |'m
starting at the bottomof the next little dotted box,

because a lot of the tines in doing PRAs, the way we
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deal with uncertainty is we use a conservative bias.
It's just easier and if it's not a |arge contri butor
tothe result, it facilitates getting the analysis
actual ly done, and that's okay in a base nodel as | ong
as it's not driving the result. |It's perfectly
acceptable to disposition a source of uncertainty in
t hat manner.

Another way that we'll deal wth our
source of uncertainty is to apply a consensus nodel
For exanple, the WOG 2000 Model, which is the newest
endor sed versi on of the Westinghouse Mbdel and Rhodes
Model kind of married together into one. The result
is now a consensus nodel that we woul d expect people
woul d use in doing their base PRA. And that is a way
in that nodel to address the best source of nodel
uncertainty.

But then the other things that cone
through that weren't either done with a consensus
nodel or may have been attenpted to be done as
realistically as possible because of their being
significant contributors or that was the nodeling
approach taken by the nodel. For those, we're asking
that the PRA user assess the magnitude of the inpact
of that wuncertainty. They actually | ook at how

sensitive the result is to that particul ar aspect of
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t he nodel

And what we'rereally after isidentifying
this termkey nodel uncertainties. That termis used
t hroughout the ASME standard and Reg Gui de 1.200, and
the qualifier of key is what really drives this,
because there are t housands of nodel uncertainties in
a PRA, maybe mllions, | don't know, there's very,
very many. And what we're really after are the ones
that are really key. And we use magnitude of inpact
as a means to identify those key nodel uncertainties.

And t hen for t hose key nodel
uncertainties, fornulate the sensitivity studies and
| ook at | ogical conbinations of those sensitivity
studies, we'll talk a little bit about | ogical
conbinations in a mnute, and then nmake sone
assessment of what those results are telling you in
light of the quantitative inpacts of those key nodel
uncertainties.

The application franework is alittle bit
different. W start off with a characterization of
the application dowmn in the lower left. And then we
ask that the analyst identify what are the Kkey
application-specific contributors. You know, the
things that are really driving risk ought to be there.

Anot her tired exanple m ght be an EDG AOT extensi on.
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You knowyou're really dealing with things that relate
to LOOP, that relate to a station blackout and
per f ormance of the plant under those conditions. You
can isolate the aspects of the nodel that are really
contributing to your application and your deci sion.

Fromthat | ook at the kind of cal cul ation
that you're doing to try and identify the cause and
effect relationships that are being inplicated by the
change to understand then how the applicabl e node
uncertainties that we identified up front on the base
nodel apply. And you will note that we bring back now
consensus nodel s and conservati ve bi ases as candi dat es
that need to be considered in the application. And
that is because we don't think that you can make the
case that just because | used a consensus nodel, that
| have conpletely addressed the uncertainty in ny
deci sion. You may have dispositioned it adequately in
t he base nodel , but when you're trying to neasure sone
difference in particular, we think you need to | ook at
t hat agai n.

Going back down to the bottom of the
chart, there is a little bypass right on the bottom
that introduces another set of candidate nodel
uncertainties, and those are things |ike peer review

findings that mght still be open fromthe PRAthat is
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bei ng used, because a lot of tines not all of those
have been addressed, you have got to disposition

t hose, precursors that may have happened at the pl ant
that might be relevant to the application that you
have goi ng on and regul atory issues.

Maybe a good exanpl e of that woul d be
grate issues, | nentioned grate stability and nmaybe
cont ai nment sunp i ssues woul d be sonet hing that woul d
be hard to sort of ignore today, because those are
issues that are out there that have a risk
inmplication. So we think those cone in also as a
nmeans to identify those potential key sources of
uncertainty.

Then we again formulate sensitivity
studies, look for logical conbinations and then
interpret the results of those sensitivity studies.
And we actually are so bold or foolish to cone today
wi th some suggestions on how those results could be
interpreted, which wll no doubt lead to sone
di scussi on.

MEMBER DENNI NG  Are you going to describe
formul ated | ogi cal conbi nati ons nore?

MR, TRUE: | think we ended up taking that
out, didn't we? Yes. The idea is that in the |ogical

-- there's not nore, actually, | thought we had it in
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here, but | think we took it out in the interest of
time, that we're looking for potential synergies.
It's really the place where the conbination of two
topics could cause your results to be skewed by
synergism Yes, so they are not just added. They are
mul tiplicative, so to speak.

So there are five things we want to try
and go through and we got a lot to bite off, so we'll
try and cruise through this quickly. The first is
this process we use for identifying sources of
uncertainty. Then we have sone definitions for this
key aspect, the key assunptions, key source of
uncertainty. W're also going to tal k about consensus
approaches and nodels. That was one of our buckets
that we could disposition things into, and we think
that's an inportant aspect that we need to westle
with, and | think Mary's presentation tal ked about how
the NRC is working on that side also.

And then guidance on interpreting
sensitivity study results on these key nopde
uncertainties, and then we have sonme information on
the first bullet that Ken tal ked about, which is when
do point estimate solutions fromPRA nodel s not natch
a fully paranetric uncertainty where we woul d count er

for the state exploration. And kind of sone foll ow on
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work to the earlier EPRI work we did on paranetric
uncertainties for 5069.

So in identifying the sources of
uncertainty, we have gone about creating a generic
list by exam ning the ASME st andard i n ot her PRAs, and
we basically use the ASME standard el ements and the
hi gh | evel requirenents fromthe ASME standard as an
organi zing framework. So for each of the nine
el ements, there are sonmewhere between two and seven,
| think, high level requirenments that further define
each of those elenments and what is required in the
standard. W have used that as an organi zi ng
f ramewor k.

And then we have conme up with a list of
generic causes of nodel uncertainty. The senmantics
here are a little bit tricky. A source is, you know,
sonmething |i ke RCPC LOCA, but a cause is what's the
real root cause of why we have that source of
uncertainty.

CHAl RVAN APOSTOLAKI'S:  It's lack of

know edge?

MR TRUE: W think there's a generic |ist
of those.

CHAI RMAN APCSTOLAKI'S:  Isn't it |ack of
know edge?
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MR. TRUE: That's a very high |evel cause,
but there are other -- not all of themfall under |ack
of know edge. We'Il get to this in just a second.

MEMBER SHACK: This woul d be sonet hing
nore specific like the heat transfer authority?

MR. TRUE: No, this is going the other
way. This is --

MEMBER SHACK: That's directing upward.

MR. TRUE: Directing upward, upward. So
we started with high level. WelIl, let's just junp
into it. W started with the nine elenments of PRA,
initiating events. Each of those have or are
subdi vided into high level requirenents, and | have
kind of cryptically identified for initiating events
there are three high | evel requirenents that contain
t echni cal requirenents.

First is identification of initiating
events. The second is grouping of initiating events
and the third is frequency. For each one of those
hi gh | evel requirenent areas, we went through and
| ooked for places where these seven causes coul d have
led to a source of uncertainty. So these causes
tal ked about are a key part of this process. W
wanted to be derivative. W didn't want to go out and

just pick sources of uncertainty that we could think
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of and come across, and so these causes of uncertainty
give us a neans to be a little nore systematic as we
go through them and |I'mgoing to wal k through those
seven Now.

The first is discretization. |It's really
the | evel of resolution that you built into the nodel
and that works both ways. You can nake a very multi-
nodel and that can create certain opportunities and
boundi ng versus not boundi ng or non-
conservative/ conservative i ssues or you can be very,
very detail ed, which can make interpreting the results
difficult. You can actually discretize beyond the
|l evel of information that you have if you' re not
careful. And so we wanted to | ook for places where
that m ght apply.

You will see for identification of
initiating events, we didn't see that as being an
i ssue, because identificationis just a scope instead
of definition. However, when you get into grouping,
t hen di screti zati on becones very i nportant and we have
seen places where PRAs have gone off track, because
t hey are grouped i nappropriately and they haven't had
an adequat e breakdown of initiating events groups.

The second area is input applicability.

W rely on all kinds of different information either
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generic or past performance information or even
assunptions. Sonetinmes they are just flat out
assunptions to go into the nodel to help build the
nodel. And those inputs really drive how the nodel is
constructed and how t he nodel gets quantified, and
that applicability to what you' re actually anal yzing
may or may not be appropriate dependi ng upon a base
nodel or the application that you're doing.

And the exanmple | used here was
applicability of past performance to predicting future
performance. W do have a |lot of PRA but with the
changes i n operating practices and t hi ngs, that nay or
may not be a good assunption or a good approach, and
it's a source of uncertainty in our results.

Det erm ni stic nodeling forns the backbone
of the whole PRA. It sets all the success criteria.
It sets the events sequences, and that determnistic
nodeling is really central to all the decisions that
we neke. And as nuch as we try to nmake that be
realistic and applicable and everything, there are
still uncertainties in whatever we apply.

CHAI RVAN APOSTOLAKI'S:  Isn't phenonenol ogy
part of determ nistic nodeling?

MR TRUE: Yes. | broke those out,

because | think there are aspects to -- and there is
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overlap in sone of these categories. W tried to nake
them fairly discreet, but there is some overl ap.
Phenomenol ogy, | kind of wanted a bin to just put
things |ike induced tube ruptures, direct containnment
heating, atlas, core BWR atl as response, sone of those
kinds of things that are really nore phenonena,
speci al .

CHAI RVMAN APCSTOLAKI S:  Spaci al

MR. TRUE: Spacial, yes, spacial things
that are nore strictly phenonena. Deternministic
nodel i ng has other aspects to it like, in this case,
FMEAs, which are wused in identifying initiating
events, the high level requirement we're in. How
detail ed you have gone and how conpl ete you have been
in that FMEA is a source of mulling uncertainty in
your nodel, and it could be a fairly inportant one.
If you miss an initiating event, then you may have an
i nconpl ete assessment.

Hurman performance gets its own category.
It's sort of the poster child for uncertainty. And
dependenci es we broke out al so. Again, you could al so
ti e dependenci es back i nt o determ ni stic nodeling, but
dependenci es are so inmportant in nmaking sure you have
an appropriate risk profile. 1It's a thing that can

conpl etely overwhelm the probabilistics, is if you
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have a dependence that you didn't identify or you have
over -depended or overly assigned a dependence that
doesn't need to be there, you can skew your results.

And then the last category is tenpora
variability, which doesn't really apply to the base
nodel so rmuch, but can becone very, very inportant in
applications. Tenporal variability is that, you know,
when you get into a lot of applications, there are
going to be variations in the probabilistic values
that we use in the nodels, the plant conditions that
exist at the tinme the analysis applies and it
particularly gets in play when we get into things like
significance determ nati on process applications, which
are a big issue right nowin the industry.

There are a |lot of resources spent on
| ooki ng at the significance of inspection findings at
certain plants under certain conditions. And the
averaging that we do in a base PRA doesn't always
apply, and so we wanted to break that out as another
case for application purposes.

Consensus nmodel and approach. That term
is used inthe ASME standard and it is undefined. And
as we went to kind of work our way through this, we
sai d oh, okay, consensus nodels. W get to bin things

into that <category and use that as a way to
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di sposition things, but we didn't have a definition.

And so we have proposed what we call a
wor ki ng definition, and Mary tal ked about her |ist of
NRC- accept abl e nodel s as their way of looking at it.
W' re hoping to dial ogue on that to see if we can cone
to some consensus on the definition of consensus
appr oaches.

There are two inportant aspects. One is
t he consensuses part of the issue, which is the top
hal f of the definition. Then the bottomhalf is that
we think it's inportant not to just be able to say |
appl i ed a consensus nodel, but to have the application
of that consensus nodel have been peer revi ewed.

It's not good enough to just hang your hat
on sone report and say oh, yes, | interpreted it and
put it in right. It has got to actually have been
reviewed to nake sure it is inplenented correctly and
consistent with the assunptions of that consensus
nodel and approach. Oherw se, we have introduced a
new form of nodeling uncertainty.

In terns  of definitions and key
definitions, the terms with key in them key source of
uncertainty and key assunption, we think that the
1.200 definitions as they stand in the trial used, the

1.200s, are a little bit too broad and there are two
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probl em areas there.

The first is one of the criteriais
changes in rel ative ranki ng of sequences. It doesn't
t ake much, but a sneeze, to cause one sequence to nove
above anot her, particul arly when you get down into the
| oner frequency sequences. Certainly, you wouldn't
want t he dom nant contributor to be novi ng around, but
the a notion of relative ranking of significant
sequences is, we think, a problem in trying to
i npl enent that deci sion.

W al so think that there ought to be sone
sort of a quantitative criteria for how to decide
whi ch ones are key. W think that's really the only
way to get to a shorter list than all the possible
sources of uncertainty.

And | guess the last area is that the
definitionis witten really for a base nodel and not
for applications, and we think we need to be able to
address both since the base nodel doesn't really have
an application right now. They are all done with
| PEs. There is nothing really that those are used for
as they exist. It's always an application.

So what we have done here is we have done
sort of alinein/line out formof nodifying the 1.200

definition. |1 won't go through it word by word. W
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also reformatted it slightly, sothat it was alittle
bit easier to followthat, the line in/line out. But
basically, we added introducing new functiona
acci dent sequences. The previous definition had said
new acci dent seqguences.

It's our interpretation that that was
actual Il y what was neant by acci dent sequences. |f you
read the definition of accident sequences, it talks
about personnel, but we think it's alittle bit better
to have it explicitly identified here.

As | said, the changing of relative
i nportance of sequences we think should be renpved,
and we have added a nore quantitative definition to
t he phrase that had been there before, which involved
affecting the overall CDF and LERF estinates that
m ght have an i npact on deci si on-maki ng. W think we
have made a cut at trying to actually define where you
begin to inpact that decision.

CHAI RVAN APOSTOLAKI S:  But go back,

pl ease.

MR TRUE: Yes.

CHAI RVAN APOSTOLAKI'S:  The words may be --
well, they may nmean different things. For exanple,

you say a key source of uncertainty is one that is

related to an issue where there is no consensus
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approach or nodel

MR. TRUE: Right.

CHAI R(VAN APCSTOLAKI S: What i f,

m racul ously, we have an issue where there are three
nodel s, but there is consensus as to what to do with
then? That could be a key source of uncertainty in
whi ch there i s consensus, but there is no consensus on
a single nodel or you can say there is a single nodel
now that consists of the three nodels. The words, |
think, need to be cleaned up a little bit. | know
what you mean.

MR TRUE: Yes.

CHAI RMAN APOSTOLAKI S:  But |'mjust
pl ayi ng devil's advocate now that, you know, you have
three nodels and we all agree, there is a mracle.

MR TRUE: Yes.

CHAI RVAN APOSTOLAKI S: I ncl udi ng Gar et h.

MR TRUE: Yes.

CHAI RVAN APOSTOLAKI S: You see?

MR TRUE: Yes.

CHAI RVAN APOSTOLAKI'S:  Yes, that this is
the distribution, then there is a consensus and, yet,
that may still be a key source of uncertainty, right?

MR. TRUE: And this was again fromthe

base nodel
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CHAI RVAN APOSTOLAKI' S:  Yes.

MR TRUE: In the base nodel we have
allowed that if you have used a consensus approach,
that that sort of term nates the process of eval uating
t hat source of uncertainty.

CHAI RVAN APOSTOLAKI S: Wl |, | don't know,
| nmean.

MR TRUE: Well, if it's an application
and you're trying to nake a decision, you know, based
on that, then we believe you need to bring that back.

CHAI RMAN APOSTOLAKI S: Al so, something can
be a key source in the application.

MR. TRUE: Yes, it could be a not key in
t he base.

CHAI RVAN APOSTCOLAKI'S:  But not in the base
nodel ?

MR. TRUE: It can be not key in the base,
but it can be key in the application.

CHAI RVAN APOSTOLAKI S:  How does that help
with anything? | mean, are you --

MR. TRUE: Because applications often only
deal with portions of the nodel, it allows you to
focus in on just those pieces inherent to the
decision. Wiereas, if you try to identify everything

t hat ever possibly could be key in the base nodel, we
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think you would drown in possibilities.

CHAI RVAN APOSTOLAKI'S: How am | going to
use the base nodel? | guess now, it becones very
i mportant.

MR. TRUE: The base nodel you use in 1.174
space to make sure where you are on the existing.

CHAI RVAN APOCSTOLAKI S: Hori zontal axis?

MR TRUE: Yes.

CHAI RMAN APOCSTOLAKI'S:  Yes. Al right.

MR TRUE: But like | said, there is not
a particular application today for base nodels. W
have done IPEs. W have al ready made the deci sion
that there are no vulnerabilities. But they formthe
basis for the decision-making process and al so, |
should say, you wll use base nobdels and sone
applications like 5069 where you're using inportance
neasures to evaluate the significance of sonething.
So the base nodel gets actually directly used in that
appl i cation.

But 1.200 is focused on the base nodel,

not a particular application. |It's assessing the
quality in the base nodel. Key assunption
Basically, the changes are parallel. There is no

significant difference in the way we editorially

propose changes. (Ckay. Here we go into criteria.
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There are two graphs. | want to focus on the |eft
hand graph first. So we're |ooking at a basic PRA and
we have identified that we have a source of
uncertainty that's applicable to the plant and to the
PRA, and it doesn't have a consensus nodel associ ated
with it, and it wasn't treated with a conservative
bi as.

So at that point, we need to have a way to
identify which of those are key. Well, we already
said if we create a new functional sequence is one
way. This left hand graph is | ooking at what causes
it to be a key source of wuncertainty based on a
change, a potential change, in the CDF. And this is
based on a sensitivity study of the, you know,
reasonabl e assessnent of what the nodel could
represent.

And there are, basically, you know, four
regions in this. | want to start in the region
bet ween 10°* and 10°°, which is where the 2.0 is. That
region is sort of where nost of our PRA results are,
our baseline CDFs are for a particular risk
contributor. And when | say risk contributor, | nean
internal events at power, seismc at power, fire at
power, | ow power shutdown internal events, those kind

of contributors. They would all be conpared agai nst

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

72

this chart individually.

And the assessnment will be made. |f you
identify the nodel and, of course, also nodel
uncertainty and i n doi ng your sensitivity studies you
found that it led to nore than a factor of 2
difference in the COF or LERF, that that woul d make it
a key source of uncertainty. |f you' re above 10* if
you're in 1.174 space, you're all owed, essentially, to
go up as high as 103 At 10° we truncate the curve
and cut it off at a 10 percent change in CDF

And the theory there is that, basically,
that 10 percent on an absolute basis is the sanme as
the factor of 2 at 10* 10 percent of 10 ° is 10
A factor of 2 change in 10* is 10* absol ute change.
And the line just slopes you down at that constant
| evel .

Bel ow 10° or below 107 if | go all the
way to the other end of the range, you're now so far
bel ow any acceptance criteria that we think that it
shoul d be all owed to have a | ot larger uncertainty in
order for sonething to be consi dered key that you have
toreally worry about it. You're well down from any
pl ace where you're going to threaten safety goals or
subsi di ary objectives or anything el se, and there nmay

wel | be risk contributors in that region. There m ght

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

73

be high winds. There mght be hurricanes in certain
pl aces. There mi ght be other things where we're not
so worried about the overall result and having a
| arger factor, we think, is appropriate.

Between 10° and 107, we nmake a
transition. W couldn't figure out a way to just junp
from2 to 10, and so we put alittle no man's land in
t here where you're transitioning up from2 to 10. And
the reason is that if you were at 9 tines 10’ and you
got a factor of 10, but you were at 1 minus 6 and you
got a factor of 2, it's hard to reconcile those two,
SO we put a transition zone in.

kay. If | go then to the other end, what
|"m doing now is a risk-inforned decision. In that
case, and I'mtalking like a 1.174 application where
| have a delta CDF or a delta LERF. You wll recal
t hat the guidelines, basically, put you into a couple
of regions. One, for CDF, it starts at 10° and goes
down to 10°° and then everything below 10° is treated
differently.

So we have done the same thing in the 10°
to the 10°° range. W have used the factor of 2 down
to 107 where you're now at an order of nmagnitude
bel ow your acceptance guidelines. W put a factor of

10 and put the transitional regionin there. Now, you
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m ght ask where did we cone up with 2? Wy 2?
MEMBER DENNI NG  Were did you conme up
wth 2?
MR. TRUE: There you go. GCkay. W cane
up with 2 after -- we actually started out higher than

that, probably up around the 3 or 5 or 10 or

something. W threwin different things. Sone people

wer e sayi ng oh, no, it has to be nore |i ke 10 percent.
What we did was we went back and | ooked at how do we
actually interpret results today, and there are a
coupl e of things that came out and becane cl ear.

The first is that when we're trying to
define something as risk-significant, we'll use a risk
increase factor or a raw of 2 as the basis. So we
have already got sone precedents. W' re |ooking at
t hi ngs that change the risk by a factor of 2 as having
enough significance different than things that are
less than a factor of 2. That seened like a
reasonable way to |l ook at it.

The second thing was that if you | ook at
the | og normal distribution, and which the majority of
our paranetric uncertainties are represented by | og
normal distributions, for the range of error factors
that we have normally represented in a PRA, the nean

val ue i s al ways nore than a factor of 2 bel owthe 95'"
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percentile. So we know if we use a factor of 2, we're
not junping, in a sense, outside of what we woul d be
seeing in a 95" percentile value from a paranetric
uncertainty. So we're within the paranetric
uncertainties that are out there.

And then the third thing is that we went
back and | ooked at NUREG 1.150 at some of the
uncertainty anal yses or inportance neasures that were
done for uncertainty, and we found that in every one
of the studies there were basic events in the nodel
that had nore than a factor of 2 risk change at the
95'" percentile level. So there were individual basic
events in the nodel that, just given their parametric
di stribution at the 95" percentile, woul d change the
answer by nore than a factor of 2.

And so we said well, if we're willing to
live with that kind of paranetric uncertainty where we
have individual basic events that can change the
answer by a factor of 2 within the nom nal bands, why
wouldn't we be wlling to live wth nodeling
uncertainties that are within a factor of 2, because
the paranmetric is always there. W accept it. W
don't even think twi ce about it really nost of the
time as long as we have got the right nean val ue

cal cul at ed.
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So we felt like those three reasons al
ki nd of pointed us towards a factor of 2. There were
no cases in NUREG 1.150 where the change was like a
factor of 10. It was usually in the order of around
factor of 2, factor of 3 for the larger contributing
basic events. So we found ourselves kind of zeroing
inon this factor of 2 as being the right kind of
range to be using.

W al so think that by using a factor of 2,
and this is why these pilots that Ken tal ked about are
so inmportant, is that we won't end up with a gazillion
of them that we'll have a manageabl e nunber of key
sources of uncertainty to deal with and di sposition,
because we didn't want to have a criteria that was so
fine like the reordering of sequences where, you know,
anyt hing could qualify as a key source of uncertainty.
W really wanted to be the ones that were driving the
answer or could drive the answer significantly.

The factor of 10 basis is really just
based on the decade, peer analysts always think in
decades, maybe one of our weaknesses, but in the fact
that the decision criteria are set at, basically,
decade levels. W felt like a factor of 10 woul d be
A, big enough that we wouldn't find |lots of those in

t hese very small contributors and, B, woul d nake sure
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that we didn't go junping out of bands that we were
in, we thought we were in and things Ilike that
per specti ve.

MEMBER DENNI NG Do you run into anything
with conbi nati ons here?

MR. TRUE: They would be the sane. No, |
take that back. These are |ooked at individually and
then if they qualify on this basis, then we | ook at
| ogi cal conbinations to identify the |ogical
conmbi nations, and then we actually quantify how big
t hose are, the conbinations are for the ones that, so
to speak, fail the key test individually. GCkay? I
expect ed nore dial ogue.

This is back to the consensus nodel and
approaches. W think there are both necessary and
effective neans of trying to deal with uncertainties
in the base PRA. This sort of cane up in Mary's
presentation. Wen you get into applications, we're
not sure that just because you have a key source of
uncertainty or a consensus nodel that it dispositions
fully that source of uncertainty. And we tal ked about
t he consensus nodel definition. And actually, the
industry is entertaining sonme activities next year,
which we didn't nention, to try to start creating

lists of consensus nodels that, we believe, neet the
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need. Ckay.

So now, we have gone about identifying key
sources of uncertainty, but we still are in a position
where we have got to say okay, what do we do about
this in terns of decision-naking? How do those
uncertainties affect our decision-nmaking? And what
we're trying to look at is a case where we have done
a cal cul ation using our nmean val ues in the base nodel

or base application of the nodel, and we have found

that the --

MEMBER SHACK: Your point estinmates
really.

MR TRUE: Could be, it could be. It
depends upon howit's done. W'Il get to that |ater,
too. Well, point estimte nodel, and we have shown

that we can nmake this decision. And now, we're trying
to say okay, well, are there uncertainties that m ght

i nfl uence that decision based on what we have | earned
from | ooking at key sources of wuncertainty and go

t hrough that characterization as culled out for by
1.200. And as | said, the inportant thing is that we
have al ready net the decision criteria using our point
estimate nodel. W want to nmake sure that we're doing
t hat appropriately.

This is another one that could draw sone
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di scussion. So in this case, we have done a
sensitivity study on one of our key nodel
uncertainties, and the first question we ask isis it
| ess than the acceptance guideline? So | had a delta

CDF of 3 times 107, began a sensitivity study and it

came out to be 7 tinmes 107. So I'mstill below 10°
If that's the case, |'m done and | just tell ny
deci si on-maker | | ooked at my sensitivity studies and

| never exceeded the acceptance guideline.

MEMBER DENNI NG What kind of criteria or
what ki nd of review do you have of the nagnitude per
di vision you make in the sensitivity study?

MR. TRUE: That is part of the gui dance
docunent that we're going to be working on to try and
| ay out how you go about identifying those, what the
magni tude is. W don't want to directly say you
should go inmediately to bounding assunptions. W
want to try and keep it within the reasonabl e range.
Articulating exactly how to do that is what we're
struggling with now, how to define what those limts
are, so that you --

CHAI RVAN APOSTOLAKI S:  You're doing the
sensitivity anal ysis?

MR. TRUE: Staying credible, | think, was

the term sonmebody used before. |1'msorry, George.
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CHAI RVAN APOSTOLAKI S:  You're doing the

sensitivity analysis on what, on point val ues?

MR TRUE: On the particul ar nodeling
uncertainty.

CHAI RVAN APCSTOLAKI S:  So the
di stribution? What do you nean by uncertainty?

MR TRUE: On the individual factor, |
mean, not nunerical factor, the individual --

CHAI RVAN APOSTCOLAKI S: | ssue.

MR. TRUE: |ssue. Yes, yes, that's the
wor d.

CHAI RVAN APOSTOLAKI'S:  But why don't you
just develop a distribution for that issue?

MR TRUE: Because | don't know how to do
t hat .

CHAI RVAN APOSTOLAKI S: But you don't know
how to do sensitivity analysis either. You' re going
to get questions fromRich all the tine |like that.

MR TRUE: But | can --

CHAI RVAN APOSTOLAKI S: Wiy is 3 reasonabl e
and not 6? So eventually, you will have to consider
some sort of a distribution and say 6 i s unreasonabl e,
because it's way out there.

MR TRUE: | don't think that's always

going to be the case. | nean, there are places where
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t hat may happen.

CHAl RVAN APOSTOLAKI S: But - -

MR TRUE: And that will be up to the
anal ysts to have to --

CHAI RMAN APOSTOLAKI S: But you're not even
willing totry. You don't seemto be willing to try.
You are di sm ssing the i ssue of uncertainty and you go
straight to sensitivities, and that is what the ACRS
nmeant in the letter. Wat is the proper role of
sensitivity analysis, the proper role?

And the proper role is not just to take
point estimates, in ny view, |I'mnot speaking for the
Comm ttee now, and just start changing them | nean,
why don't we do the sane with the paraneters? W put
distributions there. So here we could put sonme. You
know, at least try first to put the distribution and
t hen do sensitivities on the distribution not on point
val ues.

MR. CANAVAN. | think it's possible you
coul d end up there, but the reason why we're not using
distributions is because a sensitivity case is
supposed to be based on a reasonable alternative
hypot hesi s.

CHAI RVAN APOSTCLAKI'S:  And a reasonabl e

alternative hypot hesis neans a distribution.
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MR. CANAVAN.  Well, that's why | said you

may end up there. For exanple, if you were |ooking at
a particular source of wuncertainty that you felt
ranged, that had three different outcomes, for
exanple, it had one where there was 30 GPM and t hat
affected the timng to X, and then you | ook at anot her
alternative hypothesis and that's a 40 GPM | eak and
the timng is Y, 90, you may end up creating a
distribution by analyzing two or three possible
sensitivity cases concerning the sane key assunpti on.

But the goal is to be pragmatic and not
junp right either to a full distribution or a range of
sensitivity cases when you can show t hat perhaps the
| argest reasonable alternative hypothesis could be
di spositioned below a certain criteria.

CHAI RMVAN  APCSTOLAKI S:  That's very
different from saying that you do sensitivity
anal ysis. You can say | started with sone boundi ng
analysis and | |look at the worse case and then it's
inevitable. Then | don't proceed. | agree with that.
But | amreally disturbed by the fact that you are
really junping into sensitivity studies.

Sensitivity anal ysis was devel oped in t he
old days when the form of engineering was

determnistic, and people wanted to account for
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uncertainties. | say okay, if |I take this nunber,
which is now a 2 and nmake it 4, what happens?

I n PRA space t hough, it's the | anguage of

distributions and we keep this old -- | nean,
sensitivity analysis in PRA space mght be -- a
ridiculous case is okay, | don't think thingit's |og
normal, it mght be gamma, so | will try that. Nobody

in his right mnd will do that, but it mght be that
| have a log normal distribution and I'mnot quite
sure about the tail. So | say well, gee, you know,
the 95'" percentile might be alittle greater, so what
happens then? So | have a new distribution now.

In other words, |I'mdoing ny sensitivity
analysis on the distributions, on the uncertainty
eval uations that | have done. | amnot mxing the old
way of thinking, old engineering, 1940s, you know,
changi ng nunbers, with the new one. | nean, we spent
35 years devel oping this thing.

And you see, | would like to hear we
started with the uncertainties, so we mght end up
with sensitivity rather than the other way around,
because you wi Il al ways have that question. |In fact,
"1l tell you. 1In the old days, in the '70s when PRA
studi es were com ng out, there were sone ACRS nenbers

who | oved, loved to take an anal ysis and say ah, but

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

84

see, if | take this nunber and nultiply it by 10, your
concl usions go out of the wi ndow and they left it at
t hat .

Now, that is as unreasonabl e as saying,
you know, by multiplying by 10, |I'mokay, because the
factor of 10 has to be justified.

MR. TRUE: Right.

CHAI RVAN APOSTOLAKI'S:  And justifying it
nmeans maki ng a probabilistic statenent.

MR. TRUE: Well, probabilistic, is that a
gqualitative probabilistic statement or a quantitative
probabilistic statenment?

CHAI RVAN APOSTOLAKI S:  Quantitative.

MR TRUE: | don't know how you do that.

CHAl RMAN APOSTOLAKI S: I n sone cases, you
may be able to convince people, you know, by saying
that this is extrenely unlikely.

MR TRUE: Yes.

CHAI RVAN APCSTOLAKI'S:  But it seenms to me
that that was the intent of that comment the ACRS
made. What is the proper role of sensitivity
anal ysis? And you are just junping into this that,
you know, we're going to do a sensitivity anal ysis and
then, you know, | wll support R ch Denning. Wy 6

and not 12?
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MEMBER RANSOM |Is there any narrative

calling that screeni ng now where you sinply take those
things | don't know nuch about, you sinply perturb
themand then see what the effect is on the result, at
| east those that are significant, to go further with?

CHAI RMAN  APCSTOLAKIS:  Oh, that's
perfectly all right for ne. | nean, | don't have any
problem with that. But ultimately, you see,
perturbing them again, by how nuch?

MEMBER RANSOM  Wel |, 10 percent.

CHAI RVAN APOSTOLAKI S: But why? Wy 10

percent and not 60 percent? That's the heart of the

matter.

MR. CANAVAN. |t depends upon --

CHAI RVAN APCSTCOLAKI'S:  If we decide to
skip that, then everything el se follows. Yes, | agree

with that, but we will always have that problem Wy
did you change it this nmuch and not this other nuch?

MEMBER RANSOM But you may be able to
develop criteria, George, that are engineering.

MR. CANAVAN. It would have to be a
reasonabl e al ternati ve hypot hesi s, whi ch coul d i ncl ude
using the distribution and saying well, this is at the
95'".

CHAI RMVAN APOSTOLAKI'S: | am not argui ng
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that you have to develop detailed distributions for
every single case. |I'mnot saying that. Wat |'m
saying is that unless you consider sonme elenment of
probability there, you will always be on a ground
where you will be vul nerabl e.

Now, you guys got away with it in '69
The Conmmittee was unwilling to really challenge this
factor of 5 or whatever it was. But you know, | don't
know for how long. | nean, if south Texas says 10,
then we goto 5. | hope the public doesn't read those
t hi ngs.

PARTI CIl PANT: 3 to 5.

CHAl RMAN APCSTOLAKIS: 3 to 5, yes. Sure,

the licensee in six nonths will not nmake it with 3.
He will say well, 2, you know, is very reasonabl e,
t 0o.

MR TRUE: Right. And in doing that, he
has to --

CHAI RMAN APOSTOLAKI S:  There goes the
credibility of the regulatory system

MR. TRUE: And when he does that though,
he has to establish his nonitoring programto be able
to detect that change. So he has given -- that is a
basis for what factor he picked.

CHAI RVAN APCSTCLAKI S: It still outweighs
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that. | mean, it's 2, no, it's 3, no, it's 2 and a
half. | nean, you know, unless we try seriously to
guantify things and, again, | don't nean detail ed

distributions, but something that would give ne
something |ike some bounding analysis that is well
docunented. Some say, you know, that we don't think
that the probability of this exceeds that, you know,
some quantitative evaluation, because you are just
taking it for granted that what was done in the past
decades on sensitivity analysis prior to PRA IS
equally valid in PRA space.

MR. TRUE: Ckay. Ray had wanted to say
sormet hi ng.

MR. SCHNEI DER: This is Ray Schnei der.

CHAI RVAN APOSTCOLAKI S:  You have to cone
cl oser to the m crophone and tell us who you are.

VR. SCHNEI DER: Ray Schnei der,
Westinghouse. | don't believe that we're really
saying that we're just going to randomy select
nunmbers and do sensitivities.

CHAI RMAN APOSTOLAKI' S:  Ri ght .

MR. SCHNEIDER: W're going to | ook at the
distributions. W're going to | ook at the issues,
| ook at the different success criteria, nake techni cal

judgnments as to why we're selecting these for

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

88

assessnment, and then do the assessnent. [It's not to
be -- you know, | don't expect there will be a nunber
saying well, let's try 10, let's try 8, let's try 6

That's not the intent of the overall scheme of where
we're going to go in the future with this.

MR. TRUE: Right.

CHAI RVAN APCSTOLAKI' S: Wi ch distributions
are you going to |l ook at when you refuse to produce
di stributions?

MR TRUE: Well, you --

CHAI RVAN APCSTOLAKI'S: | f you have the
distributions with you --

MR. SCHNEI DER: But you nay know the nax

and mns. You will know |like for success criteria,
you will know your best estimate kind of results and
you wi |l know your conservative design basis results

and you nmay not be able to figure out exactly 95
percent or 90 percent distribution, but you can have
a rough idea of what your wupper linmts and | ower
limts are going to be onit. So you may not get the
precision you're |looking for, but you will have --

CHAI RVAN APOSTOLAKI'S: 1" m not | ooki ng for
preci si on.

MR. SCHNEI DER: Ri ght.

CHAI RMAN APOSTOLAKI S: | don't know how
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many tines | have to say it.

MR. SCHNEI DER: But the thing is what you
will get is the engineering judgnent that, basically,
says that the selection of what we're going to be
using for the sensitivity is based on risk. |It's
based on what we expect a probabilistic tail to be, a
reasonabl e location, and trying to put a reasonable
estimate on it, and trying to nove away fromthe
arbitrary sel ection of those val ues.

CHAI RVAN APOSTOLAKI S: But you are getting
away fromthe arbitrary selection of these val ues by
saying if you choose ny values, then we're not
arbitrary anynore. That's exactly what you're saying,
that in 5069 the NEI argument was that 3 to 5 is
reasonable, a factor of 3 to 5 is reasonable. Nobody
challenged it, so it nust be reasonable, but why was
it 10 before?

MR. SCHNEI DER: | think what we're saying
is we wll justify and support the value using it for
sensitivity studi es based on anal yses and based on --

CHAI RMVAN APCSTOLAKI S:  The sensitivity
studi es that Doug showed earlier in the sense of how
much does the core damage frequency or does the CDF
i ncrease by using -- these are legitimte sensitivity

studies. | amunderstanding. |I'mtrying to
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understand how sensitive my results are to certain

things | have done, you know, and this is the whol e

i dea of raw and fossil vassal age, raw especially in

ot her contexts. That's perfectly all right. | think
it's fine. | gain insights. | understand this.

The ot her thing about, you know, the nmean
val ue and the 95'" percentile, a factor of 2, that's
great. You are working in risk space and you're
changing things. You're looking at things, trying to
understand what is going on. But when you say we do
t he poi nt values and then do sensitivity anal ysis and
then go on, that's where you | ose nme, because now you
are switching back to the old way of doi ng busi ness.

Now, on the other hand, this is too high
| evel discussion here. W wll never convince each
other, but I'mafraid --

MR TRUE: | don't think we're
under st andi ng each ot her, because | don't know that |
understand that there is a change even.

CHAI RVAN APOCSTOLAKI S:  You are doing
sensitivity studies on what?

MR. TRUE: On a particular issue.

PARTI Cl PANT:  Mbdel i ng.

MR. TRUE: Modeling uncertainty issue.

CHAI RVAN APCSTOLAKI'S:  Okay. So let's
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take human error, okay? There are five nodels.

MR TRUE: Let's not take human error
Let's do grid stability, grid stability.

CHAl RMAN APOCSTOLAKI S:  Ckay. Gid
stability.

MR. TRUE: kay. That's an issue. Every
nodel has init a loss of off-site power initiating
event and | think every nodel now has a conditional
probability that the grid is lost following a plant
trip.

CHAI RVMAN APCSTOLAKI S: Ckay.

MR. TRUE: Okay? But there is a |lot of
variation in what the results coul d be that nay or may
not be well represented in a distribution for those
poi nt estimate values. And so what we woul d expect is

that the anal yst would go back and | ook at their

particul ar plan design and say well, based on what |
know, it could be -- you know, it couldn't be any
worse than this. It mght be reasonably in this range

or better than this.

CHAI RVAN APOSTOLAKI S:  What m ght be?
What ?

MR TRUE: The likelihood that | will |ose
the grid --

CHAI RVAN APCSTOLAKI'S:  Well, the guy is
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guantifying his state of knowl edge. | have no probl em
with that. You are in the probability space. That's
fine. That's not what | understood by this.

MR TRUE: Well, naybe that's why we're
just not communi cating, because that's exactly what
we're --

CHAI RVAN APOSTOLAKIS: Wl I, you are
havi ng pilot studies?

MR TRUE: | will do another. Yes.

CHAI RVAN APOSTOLAKI'S:  So at sone point,
we will be briefed on those.

MR TRUE: Yes.

CHAI RVAN APOSTOLAKI S:  Ckay. Maybe that
will be better.

MR. TRUE: Anot her exanple m ght be
battery life. This is a little nore oblique.

CHAI RVAN APOSTCOLAKI S: Yes.

MR. TRUE: Okay. W, you know, typically

will have a design calc of some kind. W'Ill say
batteries will last for four hours in the event of a
station blackout. Well, what we found through vari ous

things is that if the diesel runs for maybe an hour,
that will cover a lot of the |oads that the battery
woul d actually have to carry, and that battery life

m ght go from four hours now to eight hours, because
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after that first hour, all it's doing is carrying
i nstrument | oads and those kind of things.

So we treat all of our nodeling as
failures occur at T equals zero, generally. So al
those contributions from diesel failure to run
occurrences get lunped in as it happened at T equals
zero. Therefore, we have a four hour battery life.
For doi ng sone applications, you may find that that's
not a reasonabl e assunption, that really you' re nore
likely to have battery life for eight hours, and then
that changes your -- it could change your event
restructure. It could change your probabilities. It
coul d change all kinds of things about the way you
have nodel ed it.

CHAI RMAN APOSTCOLAKIS:  And will the
anal yst then say | think it's eight hours and then go
ahead as if it's eight hours or would he say | really
think it's greater? So naybe, you know, there is a
di stribution between five and nine, ten hours. See,
that's where | think there is a difference. He gives
me argunents that it's not four anynore, perfectly
reasonabl e argunents.

MR. TRUE: Right.

CHAI RVMAN APOSTOLAKI'S:  And he thinks it's

eight and he goes wth eight or he gives sone
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distribution that it m ght be eight or nine or ten or
six or seven, so | have sonme better feeling. It
depends how critical the tine s, of course.
O herw se, it doesn't really make that ruch
di f ference.

MR TRUE: R ght, it would have to be
sonmet hing that was inportant to the --

CHAI RVMAN APOSTOLAKI'S:  Yes. But that's,
| think, what the anal yst should do. It's perfectly
all right to say this is ny judgnment, ny state of
know edge, because then we can di sagree or agree, you
know, the usual stuff, rather than saying | think it's
eight and gowith it. | have seen that. Sone peopl e
claimed 11, | thought.

MR, TRUE: Well, sone actually can do
t hat .

CHAI RVAN APOSTCOLAKI' S: Yes.

MR. TRUE: Because they don't have a | ot
of --

CHAI RVAN APOSTOLAKI S:  Yes, but they wll
claimjust 11 and that, you know, is not a judgnent.

PARTI Cl PANT: But they put in a
probability for that 11.

MEMBER S| EBER: No, you can cal cul ate.

For exanple, you can calculate --
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MR TRUE: No, it's just a single
statenent. It's just a single statenent.

MEMBER S| EBER:  -- how nuch the charger is
using the battery and how nuch you are not taking out
of it by virtue of having it supplied fromthe diesel,
and then the uncertainty cones fromthe fact that the
battery may be brand new or it nay be ol d.

CHAI RMAN APOSTOLAKI'S:  That's right.

MEMBER S| EBER:  And from t he manufacturer
you get its internal resistance and you can conpute
that, too. So you could actually, with a little bit
of work, a day's work rather than a year's work, you
can get rid of nobst of the uncertainty around that
ki nd of a cal cul ati on.

CHAI RMAN APOSTOLAKIS:  And that's fine
with ne.

MEMBER SIEBER: That's really what ought
to be done rather than the sensitivity stuff, you
know.

CHAI RVAN APOSTOLAKIS: | agree. | fully
agree with that, when you can do it and in this case
you can.

MEMBER SIEBER:. Well, the big problemis
trying to nodel things that you don't know anyt hing

about. You don't even know if it occurred. You

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

96

haven't defined the phenonmenon. That's where the
probl em comes in and that's where the largest, in ny
vi ew, source of uncertainty is.

CHAI RVAN APOSTOLAKI'S: Al these reports
shoul d have chapters with the title "Everything we
know about things we don't know anythi ng about."

MEMBER SI EBER  Ri ght.

CHAI RVAN APOCSTOLAKI' S: That shoul d be the
| onger chapter.

MEMBER SIEBER: Right. W know | ess and
| ess about nore and nore until you know not hi ng about
ever yt hi ng.

CHAI RVAN APCSTCLAKI S: Anyway, |et's nove
on. | think there is a record now, you know. | think
it has to be a specific exanple to understand really
what you nean by all of this.

MR. TRUE: Ckay.

CHAI RVAN APOSTOLAKI'S: | nean, this thing
with the batteries, you understood ny concern. John
gave us a different perspective that in this
particul ar case, you can actually do deternministic
calculations to figure out what it is, which is fine.

MEMBER SIEBER  Well, you get the
di stri bution.

CHAI RVAN APOSTOLAKI'S: | f you can do that,
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great.

PARTI Cl PANT: | nean, he does have his
formulate sensitivity studies fornulate |ogica
nodels. | nean, there is a place in here where he's
t hi nki ng about, you know, why he's choosi ng these.
Now, agai n, you know, there's always this battle about
why it's easier to choose a sensitivity study than it
is to come up with a distribution.

MEMBER SIEBER:  |t's easy.

PARTI Cl PANT: Wl --

CHAI RVAN APOSTCOLAKI' S: No.

PARTI CI PANT: It's cal cul able, yes.

CHAI RVAN APOCSTOLAKI' S: Wy this and not
t hat ?

MR. TRUE: It's nanageable actually. It's
part of the -- that's the pragmatic part of it. The
reality is that it's --

CHAI RVMAN APOSTOLAKI'S:  What is RS? RS is
what ?

MR. TRUE: The risk of the sensitivity
study conpared to the base risk. So | do a
sensitivity study on less than or not |ess than the
acceptance guideline, but I amwthin a factor of 2.
Normal Iy, you wouldn't kick into that with a key

nodeling uncertainty, but wthout key nodeling
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uncertainties but, I nmean, | still ask that question.
If you're at a factor 2, then you're kicked out, the
same | ogic as before.

Then the nore controversial maybe one is
i f now you have done a sensitivity, you're nore than
a factor of 2 and you are above the acceptance
gui deline, we believe that it doesn't necessarily mean
that the decision is unacceptable, because you --

CHAI RMAN APOSTOLAKI S:  The only pl ace
where the word uncertainty appears is when it doesn't
matter. Uncertainty does not inpact. You know,
that's the only place where in this chart | see the
word uncertainty. You dismssed it w thout doing
anyt hi ng about it.

MR TRUE: W started with an uncertainty
and did a sensitivity study. Maybe | should have put
a box on there to start the focus.

CHAI RVAN APCSTOLAKI S:  Maybe you shoul d
have.

MR TRUE: It might have been a better way
to start the flow chart here.

CHAI RVAN APCSTOLAKI S: What woul d be wrong
with saying, you know, somewhere up front try to
guantify your state of knowedge in ternms of

probabilities, and if you can't, go ahead and do t hese
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things or in the process of doing this, do sone
sensitivity analysis, do this, do that, you know?

I n ot her words, put it inthe context that
the really desirable result is sone wuncertainty
guantification. Then we recognize in a pragmatic
approach that you can't always do this and here are
ot her ways of handling it. Then |I could be with you
100 percent. What's wong with that? There is
nothing wong with that. | mean, you still preserve
everyt hing you' re saying.

MR TRUE: Yes.

CHAI RVAN APCSTOLAKI'S: | think we should
nove on though.

MR TRUE: Yes.

CHAI RVAN APCSTOLAKIS: W only have 30
m nut es.

MR TRUE: COkay. All right. So now we're
back to paranetric uncertainty. W're going to | eave
t he subject of nodel uncertainty. The situation is
t hat many PRA cal cul ati ons, risk-infornmed applications
and such are based on point estimate analysis and, in
fact, all the tools that are currently used by
i censees for doing PRAs, the inportance neasures are
based on point estimate results. And we did sonme work

and we talked to you about that a year or so ago,
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| ooki ng at that for 5069.

PARTI Cl PANT: Just before we | eave though,
the 2 is again this argunment that you're probably a

factor of 2 away fromthe 95" percentile, so you're

MR TRUE: It's that and the raw 2
argurment and the fact that you have paranetric -- you
have basic events with paranetric uncertainties that
exceed factor of 2. It's all three of those kinds
t hat caused us to converge on 2.

So our tools are, basically, oriented
towards point estimtes. W can do uncertainty
anal yses, and there nmay be cases where those point
estimates are not good estinmates of the true nmean
value. So what we wanted to do was to sone additional
work to | ook at when t hose poi nt estimate cal cul ati ons
can be used for conparisons to nean val ues, and | ook
at the treatnment of the whole state of know edge
correlation issue. And so we're trying to | ook for
pl aces where it's significant.

So I' mgoi ng to go t hrough sonme backgr ound
and then get to sone results. This chart just shows
the same. There is no news here. This is just the
same mean value of 10* and a |log nornmal cumul ative

distribution function for that mean value. And what
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is significant about the | og normal distribution, and
|"m sure you all know this, is that the black tail,
which is the | argest error factor, extends further and
further out.

And so when you're sanpling from that
distribution, you will pick values that are far up
that tail and when that happens and it occurs for a
paranmeter that is in nore than one event and it cuts
it, you get sort of amultiplicative effect of picking
that high value. And if there are two basic events
that cuts that that have the same state of know edge
and you sanple at the high end, you get the square of
that high end value. At the other end it doesn't
matter, because the value is so | ow, you square it and
it's still zero. So it's picking those ones way on
the far end.

And so as a neans to kind of explainthis,
we went through and basically took the cumnul ative
di stribution function and wei ghted it by t he square of
the X value. So we took the PDF, took the weight in
that area, squared it based on that value, and if we
go through these you can see how, as the error factor
gets larger --

CHAI RVAN APOSTOLAKIS:  That's state of

know edge uncertainty.
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MR, TRUE: Yes.

CHAI RVAN APOSTCOLAKI' S:  Yes,

MR. TRUE: Yes, right. GCkay. And what
you see is that error factors of 3 and 5 was not a
particularly large inpact, but as we get up to | arger
and larger error factors, 10, 30 or 100, the
distribution shifts very significantly.

This chart, this is partly to explain to
utilities, licensees, what's going on with state of
knowl edge. So what we did was we took all the data
and said well, if we ook at just the nedian val ue,
because they are pretty well behaved distributions,
what is the ratio of the nedian value with X and X
squared? And so for an error factor of 3, it only
changes the nedian by a factor of 1.6.

CHAI RMAN  APOSTOLAKIS:  So let me
under stand this.

MR. TRUE: But for a larger error factor,
it's much |larger.

CHAI RVAN APOCSTOLAKI S:  Let me under st and
t hi s, Doug.

MR TRUE: Yes.

CHAI RVAN APOSTOLAKI S:  The ratio is
bet ween - -

MR. TRUE: It's between the dotted |ine.
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CHAl RMAN APCSTOLAKI S:  The correct val ue

of the nmean square.

MR TRUE: Yes.

CHAI RMAN  APCSTOLAKI'S:  And in the
denom nator if you have a square.

MR TRUE: Yes.

CHAI RMAN APCSTOLAKIS: O the nean?

MR TRUE: Yes, yes.

CHAI RVAN APCSTOLAKI S: A square of the
nmean versus the nean of the square?

MR TRUE: Yes.

CHAI RVAN APOSTOLAKI S: Actual ly, the other
way, the nmean of the square over the square of the
nmean, right?

MR. TRUE: Yes, right, right.

CHAI RVAN APCSTOLAKI S: Ckay.

MR TRUE: It's basically the ratio
bet ween t hese two, the 50'" percentile value on these
charts.

CHAI RMAN APOSTOLAKI'S: You are testing the
assertion, which is true, that the nean of the
function is not equal to the function of the nean.

MR TRUE: Right. ay. And the inpact
can be quite significant, particularly for the cases

where we have large error factors. Like |I said,
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not hi ng new here.

CHAl RMAN APOCSTOLAKI S: Do you use error
factors over 100 often, Doug?

MR. TRUE: No. That's why there's no
graph for 100. You know, it stops at 30.

CHAI RVAN APOSTOLAKI'S: How unlikely is it?

MEMBER SIEBER:  Isn't that the best PRA to
use?

MR TRUE: | think there are sone results
that were in that range. So we know, based on al
that that state of know edge correlation effects can
be significant and we know or believe that the inpact
on the risk increases as the error factor goes up, as
the fraction of the risk netric inpacted increases.
So the larger fraction of, for exanple, the core
damage frequency is contributed by cuts that
cont ai ni ng these correl ated events.

If that fraction goes up, the inpact on
the overall result is going to be greater. So if it
only occurs in very, very lowcut sets, it's not going
i npact the overall result, but if it's in |larger or
occurs in many cut sets or in a larger single
contributor, then it can be bigger.

And also, the nunber of coincident

correl ated vari ables i ncreases. That nmkes it worse,
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because i f squaring was bad, then cubed is really bad.
So we set about to try and investigate that by
creating sone sinple nodels wusing log norna
di stribution and | ooking at how that played out.

W al so noted that if you foll owthe ASME
standard and you have identified cormmbn cause groups
for your significant basic events that are plant-
speci fic and you have all the significant basic events
are those with fossil vassal ages greater than .05 and
raws greater than 2, you have to have plant-specific
dat a.

So as you do that, you find fewer and
fewer cases, essentially, where you would have
correlated variables in the sane cut set. So the
standard is actually driving us in a direction that
reduces the inpact of the state of know edge
correlation if you follow it with the standard ASME
requirenent.

So we al so wanted to | ook at what happens
i f you have a comon cause group i n the nodel, because
what's going on there is you have got two basic
events, say they are 10°° failure rates, but prior to
those is 10°% the nmean is 10°° but the common cause
termitself might be 10* or 3 times 10° sonething

like that, a lot larger. So that tends to kind 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

106

shield you from the inpact of the «correlated
vari ables. So we investigated how conmmon cause pl ays
into this, too.

And we were trying to cone up with sone
rul es, some sinplerules, to help us identify where in
the state of knowl edge the correlation would be
significant, significant enough that it really needed
to be played out in the decision part.

CHAI RVAN APCSTOLAKI'S:  And this is in an
effort to justify doing just point estimtes?

MR TRUE: Yes.

CHAI RVAN APOSTCLAKI S: Because
conputation, | think, I can do this with Monte Carl o,
and | don't care.

MR TRUE: Yes.

CHAI RVAN APCSTCOLAKI S: | sanple correctly
and | get the results.

MR. TRUE: Yes. Except for the fact that
we do nmany, nmany applications, including many, nmany
applications for online maintenance and ot her things
where you will be doing many tens of cal cul ati ons.

CHAI RVAN APOSTOLAKI S:  Conput ati ons, you
nean at the plant?

MR. TRUE: Yes, at the plant.

CHAI RVAN APOCSTOLAKI S: At the plant.
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MR. TRUE: And using the PRA

CHAl RMAN APOSTOLAKI S:  Not to request
changes of |icensing?

MR. TRUE: No, not I|icensing.

CHAI RVAN APCSTOLAKI S: Ckay.

MR TRUE: O the maintenance, no.

CHAI RVAN APCSTOLAKI S: Ckay.

MR TRUE: But also --

CHAI RVAN APOSTCOLAKI'S:  No, | understand
now.

MR TRUE: But also for those. | nean,
and particularly when we get into a situation where
now we' re | ooki ng at all these nodeling uncertainties,
we're doing sensitivity studies on all those and we
have to go through parametric uncertainties on top of
all that.

CHAI RVAN APOSTCOLAKI' S: Yes.

MR. TRUE: Every single time we do a
cal cul ati on.

CHAI RVAN APCOSTOLAKI S: Wul d you mi nd
changi ng the nomencl ature here instead of state of
know edge correlation just to a epistemc correlation
or you think the licensees will get thrown off? It's
now epi stem c.

MR. TRUE: The reason that we used this
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was it ties to an ASME st andard requirenent that tal ks
about state of know edge correl ation.

PARTI Cl PANT: Which ties to --

MR TRUE: VWhich ties -- it's now a random
B that Gareth and | have been working on. It ties
to --

CHAI RVAN APOSTOLAKI'S:  Which ties to ny
yout h.

MR. TRUE: Ckay.

CHAI RVAN APCSTOLAKI S:  Maybe in
par ent hesi s sonepl ace you can say now all epistemc.

MR TRUE: W do have a section in the
report that talks about all the different epistemc
and al eatory, you know, how all these --

CHAI RVAN APOSTCOLAKI' S: Yes.

MR TRUE: Yes.

CHAI RVAN APCSTOLAKI' S:  But make sure
peopl e understand it's the sane thing.

MR TRUE: Yes.

CHAI RVAN APOCSTOLAKI S:  State of know edge.

Boy, you're doing great with tinme, Doug, | must say.
MR. TRUE: |'mactually amazed.
PARTI Cl PANT: |' m shocked.

MR. TRUE: The last, this slide takes the

results of a whol e bunch of different anal yses that we
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did and tries to boil it down into one sinple table.
Basically, what this tries to show is that it
identifies the fraction of the risk netric CDF or LERF
that is contributed by cut sets that have two
correlated variables inthem that is the value in the
table, and the error factor for those correl ated
vari abl es and the change in risk nmetric. And if you
want to deternine that an acceptable -- I"'mwillingto
live with a 10 percent difference in nmy risk netric,
then the answer is in the first colum. 50 percent is
in the right hand col umm.

So |l will skip the error factor of 3 for
a second, because it's pretty uninteresting. Let's go
to error factor of 10. |If | have 13 percent .13
fraction of my risk netric has cut sets containing two
correl ated vari abl es, and they have an error factor of
10, | can know that the change in the risk is about a
10 percent change in risk. 1f, on the other hand,
it's 60 percent of nmy CDF, then it woul d have had a 50
percent inpact on ny cal cul ated CDF

If I have an error factor of 3, as what is
present in these correlated variables, it doesn't
matter. | can have 100 percent of the cut sets have
correlated variables in themand it won't change ny

result by even 10 percent.
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So this kind of gives the field of play,
so to speak, for utilities to be able to go back, do
an inspection of their cut sets, see where they have
t hese occur, tally up the fraction and as | ong as t hey
are within these guidelines, they can knowthat their
parametric or their point estinate val ues are tracking
their correlated results fromthe true nean.

Those have been turned into sone
gui del i nes, we have themfor two correl ated vari abl es
and three correl ated variables, basically have to do
with, you know, that chart | just showed you, and we
had it based on a 10 percent change in your mean
val ue.

CHAI RVAN APOSTOLAKI' S:  Very good.

MR TRUE: And I'mgoing to junp to the
sutmmary. So we're at a point now where we have got
this technical basis docunent in EPRI publication
process. |It's going to be nade available to the NRC
in support of the work that Mary has goi ng on.

CHAI RVAN APCSTOLAKI S: What does it mnean
gui dance docunent now? |s that one of those docunents
that the NRC staff will have to bl ess?

MR. TRUE: W haven't gotten to the point
where we have decided whether it's appropriate for

that to be endorsed by the NRC. W're really doing
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this to help the utilities know how to neet the ASME
standard. | skipped over this, but there are 30
supporting requirenents or high level requirenments in
the ASME standard that say you have to do this, you
have to address, identify key sources of uncertainty
and key assunpti ons.

And so there is a practical problemright
now in that we have a standard out there and we have
no process to find out how to neet that standard, so
this is kind of a howto to neet that standard. And
then it kind of also then flows over into the
application side, obviously, because we tal ked about
how to interpret those results in applications.

So the application guide, we'll kind of
see where the staff goes and where our application
gui de ends up and next year sonetine we'll make somne
deci si on about whether it fits into the overall plan
and deserves to be endorsed.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR. TRUE: But we're developing it anyway
for use in the industry.

CHAI RVMAN APCSTOLAKI S: Good.

MEMBER S| EBER:  Anot her approach is to
nodi fy the Standards Committee. | don't know.

MR. TRUE: Yes. The problemwth the
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Standards Conmittee is that the standards fol ks have
drawn a line that the standard defines what to do not
how to do it.

MEMBER S| EBER  Yes.

MR TRUE: And this is really howto do
it. Now, the standards folks will probably need to
look at it to make sure that it's an appropriate
i npl enentation to what they expected, but the
St andards Committee i s us so, | nean, not just us, but
i ndustry, so that will be played out through --

CHAI RVAN APOSTOLAKI S: St andar ds
Comm ttee, you mean the ASME st andards?

MR TRUE: Yes, ASME standards.

CHAI RVAN APOSTOLAKI S: Anot her editori al
conment .

MR TRUE: Yes.

CHAI RVAN APCSTCLAKI'S: W used to cal
t hem nodel i ng uncertainties, and a | ot of people said
wel |, gee, nodeling uncertainties, you are nodeling

uncertainties? Can you call them nodel uncertainties

rat her than nodeling uncertainties? | nean, it's
still early in the process. Maybe you can do that.
MR. TRUE: Yes, we'll | ook at that.

CHAI RVAN APOCSTCOLAKI S:  Because nodel i ng

uncertainties, you know.
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MR. TRUE: Yes, you're right. It does

inmply that it's nodeling problens.

CHAI RVAN APOSTOLAKI'S: It does inply.

MR. CANAVAN. It's an action word.

MR TRUE: Yes.

CHAI RVAN APOSTOLAKI S: Sorry?

MR. CANAVAN. It's an action word.

MR TRUE: Yes.

MR. CANAVAN. Modeling is doing the
action.

MR. TRUE: So the process that we created
now uses the sensitivity cases to identify and address
t hose key uncertainties, point estimte nmean work as
conpared to the paranetric uncertainty. And as Ken
nmenti oned up front, the conpl eteness uncertainty is a
whol e other area. W believe that the standards in
1.200 and other reg guides for inplenmenting the
applications help a lot in addressing conpleteness
within the things that we know. There is always the
things that we don't know. That's why we have a ri sk-
i nfornmed process and not a risk-based process.

CHAI RVAN APOSTOLAKI S:  Any comments from
the Cormmittee Menbers? W don't need to go around the
table, | don't think, because we're going to wite a

letter.
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PARTI Cl PANT: Ri ght.

CHAI RVAN APOSTCOLAKI'S:  But |, at |east, am
very pleased to see the industry doing things like
that and when Doug wants to do sonething he does a
good | ob.

MR. TRUE: Thank you.

CHAI RMVAN APCSTCOLAKI S:  The question is
when does he want to do sonething? No, this is really
very, very, very, very good. | nmean, we can argue
about the details like we did earlier, but | think
you're on the right track and we've got a l|ot of
useful insights.

MEMBER SIEBER: | think there are nore
sophi sticated ways to do it, but | think this is
practical from the standpoint of coming out with a
reasonabl e product.

CHAI RVAN APOSTCOLAKI' S: Yes.

MEMBER SI EBER: Wt hout spending as much
noney as you woul d spend on getting the point.

CHAI RVAN APOCSTOLAKI' S: Al t hough the --

MR TRUE: The soft --

MEMBER SI EBER: The main point is --

CHAI RVAN  APOSTOLAKI S:  The software
avai l abl e now all ow you to do a |l ot of stuff that was

uni magi nable 15 years ago. | mean you can do
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uncertainty analysis and all that, but | understand
Doug's point that, you know, in the applications the
ability really was, | think, sweeping. And the factor
of 1.2 or 2.3 here and there really doesn't matter to
the decisions they are nmking, |like conpilation
control and all that. So | think it's a very
pragmati c approach, as prom sed.

Any conments fromthe nenbers? M ke, any
comment s?

MR. SNODDERLY: | guess maybe if we could

go just quickly back to Mary's last letter and just

tal k about, | guess, what's the next step. | mean,
when do -- what's the next part we would review? |
nmean, because, obviously, we're not -- we're

interested and we would like to have a copy of the
EPRI Guideline, but we won't be reviewing that. |
guess Mary is going to cone up with her NUREG and
eventually we will review a draft of that.

CHAI RVAN APOSTCOLAKI S: Yes.

MR. SNODDERLY: [|I'mjust trying to get a
feel for when, in tine frane.

M5. DROU N. You know, our goal is to work
together as much as possible with what industry is
doi ng, whether that nmeans that we take what they do

and endorse it or we just take advantage of their
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work. | mean, those are the details that you need to
work out. But the main point is that we want to take
advant age of what the --

CHAI RVAN APOSTOLAKI S:  Absol utely.

M5. DROUIN. Well, that's in our plan
It's nice that they're alittle bit out before us, so
we can see what they are doing and map our work and
try and work that out. Qur schedule, we're still on
schedul e to have sonething ready for -- to give to the
different parts of NRClike Charlie here at the end of
Decenber .

CHAI RVAN APOSTOLAKI'S:  But are we getting
it then, too, or parts of the NRC to review?

M5. DROU N Well, they are to ook at it
and then I don't think I'lIl come in January. |'Ill
need January and February at |east, we could cone in.

CHAI RVAN APOSTOLAKI S:  Ckay. Are we going
to see you agai n Doug?

MR, TRUE: Any tinme you would Iike.

CHAI RVAN APCSTOLAKI S: Wl | --

MR TRUE: |If you would |ike.

CHAI RVAN APCSTOLAKI S: Wl |, what can
say? No, actually, I'mvery much interested in the
pilots of what you're doing.

MR. TRUE: GCkay. Those will be later in
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t he year.

CHAI RVAN APOSTOLAKI S:  Absol utely.

MR. TRUE: They'll be given a start early
in the year.

CHAI RVAN APOSTOLAKI' S:  But, you know, to
see how t hese i deas were inpl enmented and what | essons
you | earned and all that, | think that will be great.

MR. SNODDERLY: Well, | guess, all this is
being done as part of the phase approach to PRA
quality, and so just remind nme, what was the -- |
guess you guys nmade a commitnent to the Commi ssion to
provi de this guidance by a certain date. And then
guess you would request our review of the guidance
prior to saying hey, Comm ssion here is the guidance
on how to treat on sone of these.

M5. DROUN. |'mgoing to go back and | ook
at the face plan. | don't renenber what date this
actual job is commtted and comes up to being done.
What we are trying to do i s, because there are so many
t hi ngs t hat are bei ng devel oped, but tine is needed to
convert and they are all put in for later. So the
next update we're having of 1.200, this docunent, our
two primary works that we're trying to convert.

MR SNODDERLY: Well, then I'Il ask that,

you know, just |let us know when that schedul e takes
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pl ace, you know, firnms up and so we can coordi nate.
Because it is difficult to get all these, you know,
peopl e, fol ks together.

M5. DROUN | would think we would cone
back to you nore than once.

MR. SNODDERLY:  Yes.

M5. DROUN. And you know --

MR. SNODDERLY: Ceorge said probably after
t he pil ot maybe, you know. This has got to be put out
in Decenber. It will be piloted nmaybe, you know, in
t he sunmer.

CHAI RVAN APOSTOLAKI'S:  No, the pilots are
ongoi ng, aren't they?

MR. TRUE: No, they will be out the first
of the year.

MR. SNODDERLY: So it will probably be
| ate summer or even fall before.

MR. TRUE: No, the pilot won't be an
actual m sconforned |icense application change.

M5. DROU N Asking about before the
sunmer .

PARTI Cl PANT: There is a possibility that
it could be.

PARTI Cl PANT: Maybe one of the 1.200

pilots.
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PARTI Cl PANT: Okay. Let us know when you

are ready. We're in discussion.

M5. DROU N:  Yes.

CHAI RVMAN APOSTOLAKI' S:  Ckay. Vic?

MEMBER RANSOM Well, 1've been quite
inpressed with this long paranetric statistical
approach to evaluating uncertainties and thernal
hydraul i c codes and things of that type. It inpressed
nme that the 5046 and you have that kind of basis, it's
a nmuch nore powerful way of making a decision. |I'm
wonderi ng does that have any role here?

CHAI RVAN APOSTOLAKI S:  They are not
addr essi ng 5046 i ssues.

MEMBER RANSOM  No, | understand that.

CHAI RVAN APOSTOLAKI S: But you are right,
in 5046, | nmean, you want to know the uncertainty from
the thermal hydraulic codes, right? That's the best
esti mat e.

MEMBER RANSOM Well, as well, I'm
wondering can't t hat be extended to other
uncertainties in the process?

MEMBER SHACK: He wants to take, you know,
5046 --

PARTI Cl PANT: Even circles fromall the

distribution, talk about and, you know, get a 95'
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percentil e.

PARTI Cl PANT: Ri ght.

CHAI RVAN APOSTOLAKI S: Way shoul d you
penalize to do it?

MEMBER SIEBER It's |ike 72.

MEMBER RANSOM Then you have a good
statistical basis for making that decision.

CHAI RVAN APOSTOLAKI'S:  Well, | don't know
about that, but maybe we can discuss it when 5046
comes up again. Because | don't think it is relevant.
Any ot her comments?

Vel |, thank you very much. This was very,
very enlightening --

PARTI Cl PANT: Thank you.

CHAI RVAN APOSTOLAKIS:  -- to see what you
guys are doi ng.

PARTI Cl PANT: Thank you for your tine.

CHAI RVAN APOSTOLAKI'S:  And on this happy
note, the subcommittee neeting is adjourned.

(Wher eupon, the neeting was concl uded at

2:42 p.m)
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