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PROCEEDI NGS

(8:32 a.m)

CHAI RMVAN WALLIS: Good norning. The
neeting will now conme to order.

This is the second day of the 536th
neeting of the Advisory Conmttee on Reactor
Saf eguards. During today's neeting the conmttee wll
consi der the follow ng:

Proposed Revision 1 to Reg. Guide 1.200,
an approach for determ ning the technical adequacy of
probabilistic risk assessment results for risk
informed activities;

Verification and validation of selected
fire nodels;

Preparation for neeting with the NRC
Commi ssi oners;

Future ACRS activities;

The report of the Planning and Procedures
Subcommi tt ee;

Reconciliation of ACRS coments and
recomendat i ons;

And t he preparation of ACRS reports.

This neeting is being conducted in
accordance with the provisions of the Federal Advisory

Commttee Act. M. Sam Duriswam is the Designated
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Federal O ficial for the initial portion of the
nmeeti ng.

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

Atranscript of portions of the neetingis
bei ng kept, and it is requested that the speakers use
one of the m crophones, identify thensel ves, and speak
with sufficient clarity and vol ume so that they can be
readily heard.

| would Iike to wel conme Brandy Ham | ton.
She's on the three-nonth rotational assignnment to the
Operations Support Branch, ACRS, ACNW She is a
contract managenent specialist in the Division of
Contracts, inthe Ofice of Admnistration. She is in
t he Nucl ear Safety Professional Devel opnent Program
graduating with the class of 2008.

She has a B.S. degree in biology from
Bennett College. She is working towards an M S.
degree in environnmental managenent at the University
of Maryl and.

Pl ease wel come Brandy.

(Appl ause.)

CHAl RVAN WALLIS: I'd like to nove ahead

wi th our schedul e today. The first itemon the agenda
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is this revision to Reg. Guide 1.200. | invite ny
col | eague, esteened professor, George Apostolakis, to
| ead us through this one.

MEMBER APOCSTOLAKIS: Thank you, M.
Chai r man.

The purpose of this session is to review
and coment on the draft final version of Regulatory
Gui de 1. 200, an approach for determ ning the technical
adequacy of PRA results for recent perforned
activities and the associated standard review plan
Section 19. 1.

W reviewed the original version of this
regul atory guide in Septenber of 2003 and issued a
letter, and the guide was issued for trial use in
February of 2004.

Since then the staff and the i ndustry have
conducted five pilot applications of the guide and
have incorporated those | essons into Revision 1 that
we have in our hands.

There have been several changes both in
the guide and the SRP that |'m sure the staff will
talk about. | was particularly please to see in one
pl ace definitions of core damage frequency and | arge
early rel ease frequency.

And the staff is requesting a letter from
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us, which we will issue at this nmeeting. So without
further ado, | will turn it over to Ms. Mary Drouin,
an old friend.

M5. DROUN | like the "friend" part.

(Laughter.)

M5. DROUIN. |I'mMary Drouin with the
O fice of Research, and with ne at the table is Gareth
Parry from NRR

Before | get started I'd like to turn over
to nmy manager, John Monninger, to see if he wanted to
make some conmments.

MR. MONNI NGER: Good norning. |'m John
Monninger. |'mthe Deputy Director for Probabilistic
Risk in Applications fromthe NRC s O fice of Nuclear
Regul at ory Research

I'm very pleased to be here today
di scussing this revision to our Reg. Guide 1.200 and
the SRP with the ACRS. One of the things I'd like to
note broad picture-wise, this is part of the agency's
phased approach to achieving PRA quality.

Several year ago -- |'msure Mary may go
into it -- the staff issues a conm ssion paper
descri bi ng that phased approach. Rev. 0 of this reg.
gui de was the start of this. This is Rev. 1, and in

the future we have additional revisions to this reg.
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gui de planned to refl ect other aspects of PRA for | ow
power shutdown, external events, fire, et cetera.

One of the things | will note, we had the
neeting with ACRS yesterday on reg. guides. This was
on the list of reg. guides, but of particular note,
this is a little bit different. The mpjority or |
woul d say all of the reg. guides on the |ist yesterday
with the exception of this one were nmeant for new
reactors.

Reg. GQuide 1.200 is for new reactors and
operating reactors, but really within the near term
its focused is actually nore on operating reactors.
So that is one nuance or distinction out there.

But other than that | just wanted to t hank
you very nmuch, and we | ook forward to a good neeti ng.

CHAI RVAN WALLI'S:  Well, | have a question,
Mary. Why did you censor one line on every slide
with a big black bar? Wat is it you cut out?

(Laughter.)

M5. DROU N. The big, black bar.

MEMBER SIEBER:. Right there. It's on the
screen under reactor safeguard.

M5. DROUN. Oh, that big, black bar?

CHAI RMAN WALLIS: It looks as if you cut

out aline. |It's inappropriate or sonething. You cut

NEAL R. GROSS
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it out.

M5. DROUN No, this is the -- |I'mjust
going blank on the word -- you know, when you pick
your different tenplates, this is the tenplate that
cane with this one.

CHAI RVAN WALLIS: Ch, you're not raising
the bar in any way, are you?

(Laughter.)

VI CE CHAI RVAN SHACK: After this neeting,
they' Il probably belly-up to the bar.

(Laughter.)

CHAI RVAN WALLIS: Can we go on with the
nmeeti ng now? Ckay.

M5. DROU N. Ckay. The purpose of today's
neeting, as George said, we're here to discuss the
revisions that we've nade to Rev. 0 when it was i ssued
for trial use. W're wanting now to issue Rev. 1 for
use, not for trial use anynore, for use.

So we're here today requesting a letter
approving the issuance of Rev. 1 for use.

Several things |I'm going to go through
just quickly, you know, the history and background of
how we got here, you know, the status, what's the
pur pose behind both the reg. guide and the SRP, the

revi sions that we nade.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

10

W had a public nmeeting in July where we
went through the changes that we have nade to the
docunent, and we have received conments from that
public neeting. The public review and comrent period
is open until October the 14th, and | will get to that
|ater, and then ultinmately what our schedul e is.

In | ooking at the history, ASME starting
back in April of 2002 i ssued Rev. 0 to their standard.
Subsequently, since then they canme out w th Addendum
A and Addendum B. Revision 0 to Reg. Guide 1.200 is
on AddendumA. This now talks to the changes that are
in the standard in Addendum B. A lot of those
changes, you know, were a result of the five pilots
and to address the staff conments are objections that
are in Rev. 0.

NEI has also provided a self-assessnent
process. The sel f-assessnent process |ooks and tells
the licensees what they may need to do or should do
where there i s a di screpancy between the criteria that
was used in the peer review and what's in the
st andar d.

And what | nean by discrepancy is that
there's sonmething in the standard that wasn't
addressed by the peer review, and then what they need

to do for that difference.
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11
W did publish 1.200 in February of 2004,

and that also included SRP 19.1. Since then, you

know, we've done, you know, the five pilots and,
agai n, there's Addendum A and the sel f-assessnent to
Rev. 1 of the NEI 002 on the sel f-assessnent process.

So right now where we are is |ooking at
Addendum B. It's inportant to note that Addendum B
only | ooked at and made changes to Chapter 4 of the
standard, which deal s with the technical requirenents.
It al so nade sone changes to Chapter 2 where the
definitions are.

But Chapter 3 of the standard which gives
the application process, which is a very inportant
part of the standard, the application process goes
t hrough and gives the requirenments of what technical
requi renents to need to neet for what application. It
gives that criteria because depending on the
application you may not need to neet everything that's
in the standard. So this gives the requirenments for
t hat process.

That was not changed in Addendum B.
Section 5 of the standard gives the requirenments for
configuration control of your PRA, and that's intended
so that over time your PRA represents the current, as

built, as operated plant, and then Chapter 6 of the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

12

standard gi ves the peer review process, and that part
of the standard was not changed.

So what's inportant to note here is that
our objections for those chapters did not change for
Rev. 0 to Rev. 1.

NEl - 02, Revision 1, it updated the self-
assessment process. It did not update the other parts
of NEI 00-02. So, again, where we had objections on
t he ot her part of NEI 00-02, they still remain at this
poi nt .

kay. The status, as | said, you know,
there were the five pilots. If you were interested in
knowi ng what the | essons | earned by the pilots, those
are docunented, and |'ve given you the ADAMS nunber.

CHAI RVAN WALLIS:  This green color is not
a good col or.

M5. DROUIN. Well, see, that's not the
color on the screen here, and it's not the color on
the tenplate. That's something wong with your
machi ne.

MEMBER MAYNARD: Well, put.

(Laughter.)

MEMBER POAERS: No, no. |It's wong with
hi m personal | y.

M5. DROUN |I'msorry?

NEAL R. GROSS
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MEMBER PONERS: Wong with him personally.

MEMBER KRESS: Don't ask. | don't see
gr een.

MEMBER POAERS: \What green?

V5. DROUI N: | nean, if you want ne |
could just probably very quickly in |like 30 seconds
just del ete the background if it's really bothersone.

VI CE CHAI RVAN SHACK: We've got themin
front of us, Mary. Charge ahead.

MEMBER KRESS: That's fine.

M5. DROUIN. Well, nmaybe this is good.
You all will focus on that, and we can just go through
real fast.

MEMBER BONACA: It's just we like to
conpl ai n.

MEMBER POWNERS: Just get through it
qgui ckly because |'ve got a question for you.

M5. DROUN |I'msorry?

MEMBER PONERS: Get through it quickly so
| can ask you a questi on.

M5. DROUN. On this slide or the whole
present ation?

MEMBER PONERS: On the whol e phil osophy of
t hi ngs.

M5. DROUIN. Ckay.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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MEMBER KRESS: Fair war ning.

M5. DROUN. One of the things that John
said that was very inportant is that right now, you
know, the real focus of this reg. guide is to support
operating reactors, but we did nake a change. It's
not a huge change, but it's an inportant, subtle
change that was in the reg. gui de because this is now
al so to support new reactors, and there's DG 1145,
which is the reg. guide to support Part 52, and there
is parts in there that talk to PRA quality, and we
made changes in there, and if you | ook at DG 1145, it
now references Reg. Guide 1.200, and we'll get into
t hat .

As | said, we had a public nmeeting in
July. We went through in detail all of the changes
we've nade to both the reg. guide and the appendi ces
to get an early reaction so that we wouldn't have to
wait conpletely on the formal review and comrent
period and to try and resolve some of themprior to
goi ng out for public reviewand comment, which | think
we did.

And it is out for public review It is
due COctober 14th, and it's noted as DG 1161

Okay. The purposes of the regulatory

gui de, going back in history it has al ways been t here,

NEAL R. GROSS
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is to provide, you know, the technical adequacy for
your PRA, for your risk i nfornmed deci si on naki ng; that
if you inplenent this reg. guide, we would have the
confidence in the PRA quality of the base PRA, not the
application, but the base, and that's a very i nportant
poi nt, that the base PRA is technically adequate.

CHAI RVAN WALLIS: Al right. This applies
toall levels of PRA or this is a Level 1 PRA or what
isit?

M5. DROU N Okay. Right now, Reg. Cuide
1.200 is just witten to Level 1 and LERF, all
initiating events, both internal and external, and all
operating nodes, full power, |ow power, and shut down.
It does not address a full Level 2 or a Level 3.

Now, ANS is working on standards wth
that. So we will ultimtely update that nain body of
the reg. guide that goes through the attributes and
characteristics and add that in for Level 2 and Level
3, but that's going to be down the road in a future
revision.

MEMBER CORRADI NI : Wl |, later on will you
explain if it applies to LERF or it defines it and
t hen works through that where it's deficient in Level
2 sot hat | wunderstand? Because you said it isn't

Level 2 but it does address LERF. So it's --
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M5. DROUN It only addresses | arge,

early release frequency, what you need to do to
calculate a large, early release frequency. So it
doesn't get into -- and | nmean, | wasn't going to go
through that, but it won't get into | ate rel eases.

MEMBER CORRADI NI :  Okay. Thank you.

MEMBER APCSTCOLAKIS: It doesn't get into
t he anobunt of rel ease.

M5. DROUN: Right.

MEMBER APOSTCLAKI'S: Level 2 would tel
you this is how rmuch you are rel easing. This one just
says this is the frequency of rel easing | arge anounts
early.

M5. DROUN: Right.

MEMBER APCSTCOLAKI S: Wt hout specifying.

M5. DROUN. Right, and that was purposely
done, as you know, to align with Reg. Guide 1.174,
whi ch uses, you know, the risk characterization in
ternms of just core damage frequency in LERF. So we
did not go beyond Reg. Guide 1.174.

MEMBER KRESS: Now, while we're on that
subject of LERF, let me ask you another question.
Cenerally it's the early part of the large early, is
to find before you can have effective evacuation. It

seens to nme like effective evacuation is a site
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specific attribute, and how can you define a LERF
wi t hout having a site and tal king about Level 3 type
stuff?

Mean, | don't quite understand howyou can
di vorce LERF fromsite characteristics. Wuld you
explain that one for ne, please?

MS. DROU N:  No.

MEMBER CORRADINI:  I'msorry. This kind
of relates to why I'mcurious, is that it seens that
either there nust be sonmething as sonme standard
| ocation or standard set of downstreamcharacteristics
for sonmebody to conpute this. Qherwi se you get a
result that --

MEMBER KRESS:. Maybe your answer to ny
guestion --

MEMBER APCSTOLAKI S: Wiy don't we | ook at
the definition of LERF? Do you have the definition on
a slides?

M5. DROUIN. Yes. W'IIl get there in a
mnute, but | guess nmy question is back to the
conmttee. You know, this is a discussion to ne that
is nore appropriate for like Reg. Guide 1.174. It's
not sonething that this reg. guide deals with. That's
real ly outside the scope.

|"'m not debating the validity of your
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guesti on.

MEMBER KRESS: Yeah, you know, |'m
concerned. You know, we're tal king about the quality
of the PRA with respect to its ability to calculate
LERF, and then the cal cul ation of LERF has to have
sonebody sayi ng what's neant by early and what's neant
by large and what's nmeant by unnitigated release in
their definitions.

And the one that strikes ne is -- the one
of those that bothers ne is the early because it is a
site specific characteristic, and wi thout having a
site all you have is a PRAwith a reactor. | can see
if you have a site you mght be able to do a site
rel ated cal cul ati on, but --

MEMBER APCSTCOLAKIS: There is no precise
definition of anything. Core danmage frequency is not
precisely defined either. There is a certain anount
of fuzziness in these definitions, and it depends, you
know, on the consensus of the anal ysts that are doing
t he anal ysi s.

As a rule of thumb, although it's not
really arigid rule, releases before three hours, if
you release within three hours of the core damage,
then that's considered early.

MEMBER KRESS: Yeah, what's the technical
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basis for that?

MEMBER APOSTCLAKI S: The technical basis
is wthin three hours you don't have much tinme to
evacuate the people. There is no technical basis.
It's an argunent.

Now, there are some sequences, you know
that are nuch sorter than that, you know. The tine is
longer and so on, but roughly three hours is
considered a tine that, you know, you really don't
have rmuch tine to do it.

MEMBER KRESS: What if | have a sequence

that ends up being 3.2 hours? |Is that counted as

LERF?

MEMBER APCSTCOLAKIS: Onh, yeah, it's like
everything else. | nean, they will decide probably to
include it.

MEMBER KRESS: A lot of this is left to
t he judgnent of the anal ysts.

MEMBER APOCSTCOLAKI S:  Yes, yes, but again,
if you |l ook at the core damage definition, there is a
| ot of fuzziness there, too.

MEMBER KRESS: Is the three hours spelled
out anywhere?

MEMBER APOSTOLAKI S:  No.

MS. DROUI N: No, it is not.
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MR. PARRY: And renenber this is going to
be applied on a plant specific basis. So | think that
there are argunents that for some plants you cannot
evacuate even in three hours. So it is going to be,
as GCeorge says, it's somewhat subjective, and we
recogni ze that.

CHAI RVAN WALLIS: Is there fuzziness a

factor of two or ten or howbig is the fuzziness? How

big is the fuzziness? |'mpuzzled by this.
MEMBER APOSTOLAKIS: | think it's what
Gareth said. It depends very much on the application.

CHAl RMVAN WALLIS: Yeah, but you said
depended on the analyst. WlIl, that nmeans | don't
like this person, this sort of influence thing.

MEMBER APOSTOLAKI S:  Because you can't
really give.

CHAI RMVAN WALLIS: Some peopl e nay be
trying to make it small. Qhers are trying to nmake it
bi g.

MEMBER APCSTCOLAKIS: Wl |, that's why you
have revi ews.

MR. PARRY: And that's why we have peer
review as part of this, and that's also why we
exercise the right to review the application.

CHAl RMAN WALLI S; | didn't realize that it
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was so fuzzy thought. | thought things were nore
preci se, nore academ c

MEMBER APOSTOLAKIS:  Well, it's the price
you pay for not having a Level 3 PRA It's a
tradeoff. But so far | haven't really heard any maj or
di sagreenents in any of the PRAs that peopl e di sagree
as to whether a sequence should be part of early
rel ease or not.

M5. DROUIN. Correct, and when you go
t hrough the standard where it gives the requirenents
for what you need to deal with in cal cul ati ng your
LERF, we have not taken any exceptions in Appendix A
to that part of the standard. W were quite happy
with what's in the standard for the calcul ation of
LERF.

MEMBER KRESS: You're getting an autonmatic
update to your software.

MR. PARRY: | think one of the areas where
it may cone into play occasionally is in the STP, but
then | think we get into sonme argunents about
evacuat i on.

MEMBER KRESS:. That would be a pl ace
You're right.

MR. PARRY: But in typical |icensing

applications, | don't think it's as big an issue.
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M5. DROU N. Ckay.

MEMBER POWERS: Maybe | can ask a
guestion, and you'll probably give me a simlar
answer. You indicate that you want an approach for
determining the technical adequacy of the PRA is
sufficient to support risk infornmed decision naking,
and what you focus on is CDF and LERF, and these are
dom nated by accident initiators and the plant
responds to those initiators.

Yet what | see before this commttee is a
| ot of people requesting to run their plants at hi gher
power. | don't so rmuch see it in front of this
committee, but it's true that they' re running fuel at
a much higher burn-up. So they're changing the
inventory of radioactive material available for
rel ease, and they surely nust change the risk

But it cannot possibly be reflected in CDF
and LERF. Does that nmake this -- is any PRA focusing
on CDF and LERF technically adequate to support risk
i nformed deci si on maki ng at plants that are runni ng at
hi gher power and hi gher burn-up?

M5. DROUN. | think that the quick answer
is probably a no. This reg. guide is strictly focused
for the base PRA, and when you go through the reg.

gui de, you know, we've tried to put the caveat in
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there that when it conmes to the application and you're
|l ooking at the delta change in risk, that that
applicationreg. guide and its associ ated SRP i s goi ng
to give the guidance in ternms of PRA for that.

So if there's sonething that you need to
do in the PRA for that delta, you' re going to have to
go to that application specific reg. guide. There is
no way that this reg. guide and this standard could
cover all of those kinds of | don't want to say
subtleties, but situations.

Soit was deliberately -- the standard and
this reg. guide was deliberate for the base PRA not
t hi ngs t hat you were going to change. And we've tried
to make that clear up front in the regul atory guide.

MEMBER PONERS: What | question i s whether
you've given adequate guidance to the user, be he
staff or licensee, to say when you' re talking about
changes that affect the inventory of fission products,
you're not going to see those risk consequences or
t hose changes refl ected when you use this reg. guide.

MR PARRY: | don't think that's the
purpose of this reg. guide. This reg. guide is not a
reg. guide that addresses how you assess changes in
risk. This, as Mary said, this reg. guide addresses

t he techni cal adequacy of a base PRA. So | think both
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you and Dr. Kress are taking this out beyond the scope
of this reg. guide into nore Reg. CGuide 1.174 scope.
And | think that's a nore appropriate

pl ace to discuss these issues than this particular

reg. guide.

CHAI RMVAN WALLIS: You got in trouble
because of your first bullet. | mean, if you were one
of my students and put up the first bullet, I'd first
ask, well, what are the attri butes and f eatures needed

in order to make risk i nfornmed deci si on nmaki ng. What
ki nd of decisions do you wish to nake? What ki nd of
i nformati on do you need?

MEMBER APOSTOLAKI'S:  This is what --

CHAI RMAN WALLIS: Tell ne that.

M5. DROUIN. But again, that's another
gui de.

MEMBER APCSTOLAKIS: This is a little
m sl eadi ng.

CHAI RVAN WALLIS: That's why you're in
troubl e, because of the first bullet.

M5. DROUIN. Ckay. You know, this is a
viewgraph. If you want ne, I'll cone in and I"']I
guote the actual word fromthe regulatory gui de, not
to be sarcastic.

MEMBER APOSTOLAKIS: No, but you are
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really proposing an approach for determning the
t echni cal adequacy of the evaluation of CDF and LERF.

M5. DROUIN. That's right, for the base
PRA.

CHAI RVAN WALLIS: The first bullet is
danger ous.

MEMBER APOSTCOLAKI S:  Yeah. You are not
doing that. That's why you're --

CHAI RVAN WALLI'S:  No, you're not doing the
first bullet, right.

M5. DROUIN. Right, but this is to help
me, you know, give nmy presentation. These are not the
literal words that are in the regulatory guide.

CHAI RVAN WALLI' S: But you see, every tine
you put sonething up on a slide, you can be asked
guestions about it. [It's dangerous.

MEMBER APOSTOLAKIS: But it is the title

of the guide though, is it not?

M5. DROUN. Ckay. |[|'ll do blank slides
next tine.

MEMBER ABDEL- KHALI K:  Back to Dr. Power's
guestion though, | nmean the argunent is being made

that if you go through a power up rate, you're
essentially increasing the inventory of fission

products, but at the same tinme you' re al so increasing
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decay heat, and therefore, for the same hardware you
are increasing the core damage frequency.

CHAI RMAN WALLIS: Not the way it's
cal cul at ed.

MEMBER KRESS: Not the way it's
cal cul at ed.

MEMBER ABDEL- KHALI K:  But, you know, aside
fromthe way it's calculated, in reality.

MEMBER APOSTOLAKI S: Unl ess the success
criteria change, you' re not going to see any
di fference.

CHAI RVAN WALLI S:  You've still got enough

mar gi n.
MR PARRY: Think of station blackout.
MEMBER APOSTOLAKI S: St ation bl ackout, how
will that be effective?

MR. PARRY: Well, because you' ve got to
recover power in the shorter time, which neans it's a
hi gher probability of failure to do so. So | think
you do get changes in CDF

MEMBER CORRADI NI :  But like | say, if we
could just stay with it because Said's point, | think,
is well said, is that physically if | run the plant
ten percent higher power or | have burn-up that's 50

percent |arger, either the inventory is going to go up
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or sonething is going to happen. So it goes back to
the fuzzi ness question of G aham which is in theory
you shoul d be able to see a difference, but given the
calculation is fuzzy, you won't currently.

VEMBER KRESS: It's insensitive to that.

MEMBER CORRADINI: It's insensitive to
sonmething that we know ought to be its -- that it
ought to be sensitive to. | think that's what | get

the inpression that Dana's worried about.

VI CE CHAI RMAN SHACK: Well, no, | think
it's nore there are changes in delta CDF. They're
just small.

MEMBER KRESS: They're snall

VI CE CHAI RMAN SHACK: The change in the
rel ease is 20 percent.

MEMBER APCSTOLAKIS: The CDF is not the
problemhere. | think it's the LERF, the rel ease.

VI CE CHAI RVAN SHACK: Wel |, yeah, between
your CDF and your LERF, either both of those changes
are small, but your changes in rel ease --

MEMBER APCSTOLAKI S: | guess what Mary is
going to do is tell us howto calculate CDF and LERF
with all of their faults, and we're not going to
di scuss the --

MEMBER APOSTOLAKI S:  Maybe you guys shoul d
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t hi nk about - -

M5. DROUN. Well, 1'll be honest. |
wasn't going to go through that because we went
t hrough that when we first issued this regulatory
gui de, and you all approved it. You know, so are we
goi ng back to -- to be quite honest, are we goi ng back
to day zero or are we just going to focus on the
changes?

MEMBER APOSTOLAKIS: No. | don't think
so, but | think the source of trouble here is the
title of the guide. You are not really evaluating the
t echni cal adequacy of PRA. You are eval uati ng net hods
for getting to CDF and LERF. |If you had put that up
there, you wouldn't have gotten any of these
guesti ons.

MEMBER KRESS: That's right.

CHAI RVAN WALLI'S: That's right.

M5. DROU N  Well, you know, | didn't get
t hese questions two years ago from your, Tom

MEMBER APOSTCLAKIS: Well, the committee
gets w ser and wi ser.

MEMBER KRESS: W never forget.

M5. DROUIN. That's one way to |look at it.

CHAI RVAN WALLIS: Wwell, if you took down

this and noved on to the next slide, you woul dn't have
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to be answering this question.

M5. DROUN Well, I'mtrying to.

MEMBER APOSTCLAKI'S:  You nake it clear
somewhere. Maybe the title is too late to change, but
this is really what you're doing with this guide,
| ooki ng up CDF and LERF? | know you're defining --

M5. DROUN. W can nake that clearer.

MEMBER APCSTCOLAKI S:  Somewhere up front.

M5. DROU N:  Yes.

MEMBER APCSTCOLAKI S:  The purpose of this
guide is to do this. Now, it's inplied because you
give the definitions, but sonmebody will have to stop
and think about it.

M5. DROUN Wll, I'"'mgoing to junp over
to --

MEMBER APOSTCOLAKI S:  Heaven for bid.

CHAI RMVAN WALLI' S: The next slide gives you
the same problem So you had better junp over that
one.

M5. DROU N  Yeah, | just junped over. |
junped to Slide --

VI CE CHAI RVAN SHACK:  Actual |y whet her you
believe in knowi ng CDF and LERF is enough for risk
i nfornmed deci si on nmaki ng.

MS. DROU N  You have to understand --
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CHAI RVAN WALLI'S: That's not this part.

M5. DROUN:. -- when we tal k, when we use
the term"PRA," and | do think it's explained in the
regul atory gui de, we are al ways tal ki ng about the base
PRA. W are not tal king about the delta change and
how t hat PRA had to be changed to support an
application. This is talking about the base PRA that
you started from and that's all we're tal ki ng about,
and that's the sole scope of this regulatory guide.

So when we provided the regulatory

gui de - -

CHAI RVAN WALLI'S:  Now you're in trouble
again, | think, because you -- | don't think you |i st
functional requirements. | think you relist features

of the PRAitself, but what it's going to do in termns

of its functional requirenents is not addressed in

t hi s gui de.

M5. DROUN |I'msorry?

CHAI RMVAN WALLIS: | think you're in
troubl e agai n usi ng this wor d “functiona
requi renents.” Function requirenments, | would start

with alist of specs. MW PRA nust have an accuracy of
so much. It nust have this, this, you know, and
that's not what you're doing.

M5. DROU N | disagree.
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CHAI RVAN WALLI S:  Must be useful for power

upgrades. You know that's what | nmean by functi onal
requirenents.

M5. DROU N  No, no, no, no, no, no. This
is the functional requirenents --

MEMBER BONACA: | think it has to be a
proper nodel, and here we're tal king about the
reflection of the plant, a good description of the
pl ant, an adequate -- | nmean, you know, otherw se you
are forcing other requirenents on it. You know, if
you're tal king about the base PRA, to ne that's the
nessage | ' mgetting, the representation of the plant.

MR.  PARRY: Yes, and the functional
requi renents i n anot her sense are that it's capabl e of
eval uating core danage frequency and large early
rel ease frequency, however fuzzy those decisions may
be.

CHAI RVAN WALLI'S: But you can't do that
wi t hout | ooking at the use to which it is put. So |
think you need to junp to Slide 11 and then you'll be
all right.

Why does he keep doing that? Maybe he's
trying to update the guide, not the software.

MEMBER APCSTCOLAKIS: (Okay. Let's go on

M5. DROUI N Ckay.
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VEMBER APOSTOLAKI S: Where are we now, 117?

M5. DROUN Slide 11. W're wal king
t hrough the nmain body of the reg. guide.

Section Cl1 of the reg. guide tal ks what
the scope of the PRA needs to be. This is your base
PRA again. The scope may not be adequate for certain
applications, but we're tal ki ng about the scope of the
PRA as it's going to calculate CDF and LERF. So we
added definitions on CDF and LERF there.

MEMBER CORRADI NI:  May | ask a question
here just so | understand? So these |ook |ike comon
definitions. |Is there anything different here than
what sonmebody wal king in woul d have assuned?

|"mtrying to determ ne the subtlety here,
any subtleties that | mght be m ssing.

M5. DROUN This is consistent w th what
is in the standard. The standard is a consensus
agreenent. So we're conpletely consistent here. So
| would tend to say an answer to that is yes, if you
believe in the consensus process, which is, you know,
put together by the various stakehol dres on the
committee, and then it goes out for public review I
nmean, through the whol e consensus process, you know,
when a society |ike ASME puts it together. So --

MEMBER APOSTOLAKI S: Are these the
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definitions in the standard?

M5. DROU N:  Yes.

MEMBER APOSTOLAKI S:  The ASME st andar d?

M5. DROU N:  Yes.

CHAI RMAN WALLIS: How long is the
definition of CDF?

MS. DROUN |I'msorry?

CHAI RVAN WALLIS: Is it a one sentence
definition --

MEMBER APOSTOLAKI S:  No.

CHAI RMAN WALLIS: -- or is it ten pages?

MEMBER APCSTOLAKIS: W don't do things in
one sentence, G aham

PARTI CI PANT: It's on page sonething or
ot her here.

MEMBER KRESS: Seven.

M5. DROUN It's in the reg. guide that
we sent you

CHAI RMVAN WALLIS: On, it's prol onged
oxi dation, severe fuel danage, a |l arge fraction of the
core. Ah, okay. So --

MEMBER KRESS: But it's interesting the
way you calculate CDF in the PRAis to see whet her or
not you neet the success criteria for ECCS

CHAl RMAN WALLIS: So all of these terns
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are --

MEMBER KRESS: Wiy isn't it defined in
terns of ECCS --

CHAI RVAN WALLIS: Al of these terns are
very, very vague, aren't they? 1Is it one fuel
el ement, ten, 20, 507

PARTI Cl PANT: No, but, Graham | think
what Tom just said is inportant.

MEMBER POAERS: To answer your question
Tom to answer Tom's question is when you do the
anal ysis on success criteria, you go in and you | ook
at how extensive the damage to the core is and
typi cal l y when we have done t hose t hi ngs, we recogni ze
somewhere inbedded in the regulations plants are
actually allowed to operate with about one percent
damaged f uel

See, core damage has to be nore than one
percent, and roughly people take -- it depends a
little bit on the analyst, between five and ten
percent fuel damage.

MEMBER KRESS: That m ght be a better
definition in ny mind, five to ten percent..

MEMBER POAERS: Well, it's done on whet her
you successfully mtigated the accident or not. Wth

i nterrupted operation, you know, degraded operationin
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the safety system has the degradati on been so great
that you can -- clad ball ooning does not count. C ad
bal | ooning is okay. You have to go sonewhat beyond

that, and if you go beyond that in nore than about
five to ten percent of the core, then you typically

say, well, that is not a successful operation of a

degraded safety system

MEMBER KRESS: | woul d have | ooked at that
t hough and said those sequences that end up right
there on that level, five to ten percent of the core,
don't nmeet this criteria as core damage.

MEMBER POVNERS: Well, the results are --

MEMBER S| EBER: - -al ready cal cul ate any of
t hi s.

MEMBER POAERS: No, PRA does not do this.
This is when you set your success criteria.

MEMBER SI EBER: That's right. You either
make it or you don't.

MEMBER POAERS: When you go through these
exercises, | can think of no situation in which |'ve
been hanging around this edge. Usually [|'meither
well belowit--

MEMBER KRESS: O well above it.

MEMBER POWERS: -- or | go screaning

through the Iimt so fast and | get up to --
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MEMBER KRESS: | agree. |It's alnost |ike

a delta function.

MEMBER POAERS: Yeah, it's very close to
a delta function. Now, sone of this actually is going
t hrough an evol ution on the phenonenol ogi cal |evel
and | don't even begin to expect the reg. guides to
reflect this because it's like all things on the
frontiers of research in this area. It could well
change tonorrow, but what we are seeing is nmuch nore
| ocalizedinitial core degradation, nuch cool er cores,
| onger periods of degradation.

So timng, things like timng on what do
you nmean by large early release, you know, wthin
three hours? Well, sonetines the three hours is just
barely getting to cooking the core, and it goes on for
long periods of tine, nuch |onger than what you're
used to fromlike the 1150 series, and it gets your
rel easabl e inventories way the hell up, and this is
all on the front of accident analysis can't possibly,
ought not be reflected in current regul ati ons because,
like | say, these interpretations have a way of
changing dramatically fromnonth to nonth

MEMBER KRESS: But these definitions
woul dn't apply to sonme of the new reactor concepts.

You'd have to redefine the CDF and LERF
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MEMBER POAERS: Well, you always have to

consi der what your success criteria are based on the
actual plant design, and what always stuns nme is from
plant to plant they change quite significantly. |

nmean, it's a nontrivial change. | nean, it's one of

t hese peculiarities of you think, you know, all PWRs

are alike. WlIl, they aren't.
MEMBER CORRADI NI : If | could just nake
sure. | was listening to you guys go back and forth.

Just for nmy own benefit, if it were rephrased, just
for the sake of discussion, if it was rephrased that
results insignificant fuel damage, "significant"” | eft
vague, it's a reverse of saying you haven't nmet for a
light water reactor the ECCS criteria.

| s that not the same thing though, Dana?
Because since it is a cliff --

MEMBER POWERS: You're not hel ping
yoursel f at all because --

MEMBER CORRADI NI :  So you're not naking it
clear. You're just living it at a different sort of
st at e.

MEMBER POAERS: Yeah, sooner or later you
get down to a subjective decision. |Is what |'ve done
to the fuel damage or not?

CHAI RVAN WALLIS: Well, | think the
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problemis the definition is not functional in that

it's not calculated by the PRA. The PRA doesn't

cal cul at e prol onged oxi dati on. Core damage frequency
is defined by the PRA success criteria because those
are the things you calculate. That should be in the
definition. Then it's a usable definition.

MEMBER KRESS: That's what | was sayi ng.

CHAI RMAN WALLI S: Core damage frequency is
defined by a certain success criteria. These other
things are bad because you can argue about them
forever, and they're not defined, and they're not
usable. They're not calculated by the PRA. So there
is a problemthere.

M5. DROUIN. It's not calculated by the
PRA. That's --

CHAI RVAN WALLI S: Maybe you coul d say that
the purpose of this is to define success criteria
whi ch, you know - -

MR. PARRY: | think though if you were to
| ook at the way peopl e define these in practical terns
in PRAs, |'mpretty sure you'd find out that the way
they were inplenmented was very conservative wth
respect to these definitions.

And while |'ve got your attention, |I'm

going to point you to LEC 1, which is one of the
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requi renents of the ASME standard, which | believe
does allow you to address LERF and even for power up
rates because what it says is justify any generic or
pl ant specific calculations or references used to
categori ze rel eases as non- LERF contri butors based on
rel ease magni tude or tim ng.

So | think I would argue that this
standard does allow you to even do a base PRA at an
i ncreased power level. That's the hook, | think, into
t he magni tude of the source termrel ease, and all the
other issues related to timng would be captured in
the CDF criteria. So | don't think it's as bleak as
you think it is.

MEMBER APCSTCLAKIS: | guess the | ogica
sequence that woul d take care of these concerns would
be tolist this definition and then say based on that
success criteria defined which of themthe input to
the PRA. That's really what you do.

M5. DROUN | nmean, that's totally
accurate. This is where you start, and then the PRA,
t he anal yst does an engi neeri ng cal cul ati on | ooki ng at
that to determ ne, you know, what GPN you need, and
then you go in and say this is the GPN. Here are the
systens that can provide that. But core damage i s not

defined by your success criteria. Your success
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criteria are defined by how you define core damage
now.

Yes, this is vague, and Gareth was
absol utely correct when he said usually you do it very
conservative and you'll conme in and you'll say in your
PRA as a surrogate definition for perhaps a boiling
wat er reactor, I'mgoing to say that's two feet above
the bottom of the reactor fuel, and then I'Il do ny
MELCOR run or my MAP run, whatever code you choose,
and that will tell you, you know, what cool ant you
need so that your inventory stays above that two feet,
and then you go | ook at what systens are avail abl e,
and then that tells you your success criteria.

But your CDF is nondefined by -- the
success criteria does not define your CDF

CHAI RVAN WALLI S:  What happens if | have
one foot?

MEMBER APCSTOLAKI S:  They have to draw t he
i ne somewhere.

CHAI RVAN WALLIS: W have to nove on.

M5. DROU N You rmake an engi neering
j udgnent .

CHAl RVAN WALLIS:  Well, about such an
i nportant thing?

M5. DROUN And that's based on a | ot of
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cal cul ati ons that have been done.

MR. PARRY: | think, again, |'d defer you
back to one of the supporting requirenments in the ASME
standard, which is specifically SCA-2, which you don't
have in front of you, but that addresses the issue of
whi ch pl ant paraneters you use to define core damage.

MEMBER APOSTCLAKI'S:  And that's not the
only place there is fuzziness, by the way. | nean,
how do you define failure? Wat does it mean the
val ve has failed to open? Wat does it nean the punp
has fail ed?

CHAI RMVAN WALLI'S: O maybe hal f opened or
three quarters?

MEMBER APOSTOLAKIS:  All of these partial
successes are not there. So you make judgnents all
the time, and that's why at the end you are risk
i nform ng rather than basing.

M5. DROUIN. That's right.

MR PARRY: And | think we tend to be
somewhat conservative in defining failures.

MEMBER APCSTOLAKI'S: | think so. | think
so.

CHAI RVAN WALLI' S: Maybe you need to say
t hat somewhere then.

MEMBER APOSTOLAKI S: Yeah, but the
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sequence though, you're right, should have been this
is the definition. These are the success criteria,
and then the PRA guys do their own thing.

CHAI RVAN WALLI S:  Ckay.

M5. DROUN. Ckay. Moving on nmaybe --

CHAI RVAN WALLIS:  You put it up on the
slide and we can ask you questions about it. So
what's the next one?

M5. DROU N. The next one is C 12, which
gives the technical elenents of a PRA. W added
clarificationthat the PRAresults are addressed i n an
i ntegrated manner, and we added definitions on key
sources of uncertainty and assunptions.

CHAI RVAN WALLIS: | don't know what you
nmean by addressed in an i ntegrated manner. |'d better
not ask, but | don't know what it neans.

MEMBER APCSTOLAKIS: What is it that
matters to you, G ahan?

CHAI RVAN WALLIS: | don't know what it
nmeans.

MEMBER POAERS: You take no racia
prej udi ces when you --

MEMBER APCSTCOLAKIS:  Wiich part is it?

CHAI RVAN WALLIS: | don't know what it

means, but it doesn't nmatter. Just |leave it.
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MEMBER ABDEL- KHALIK: Well, if you have

clarified C 12, could you please renove the double
negative?

MEMBER APOSTOLAKI S:  \Wer e?

MEMBER ABDEL- KHALI K:  On page 9.

MEMBER APOSTOLAKI S:  Page 9? Oh, ride
(phonetic) itself?

MEMBER ABDEL- KHALI K:  Right. Under
guantification.

MEMBER APCSTCOLAKI S:  What does it say?

MEMBER ABDEL- KHALIK:  Here it is. "If
truncati on of accident sequences and cut (i naudible)
is applied, truncation limts are set so that the
overall nodel results are not inpacted in such a way
that significant accident sequences or contributors
are not elimnated."”

MEMBER APOSTOLAKIS: It's a test of the --

MR PARRY: | think the second "not"
shoul d probably not be there.

MEMBER APOSTOLAKIS: -- already boring
assi gnment s.

MEMBER ABDEL- KHALI K: That's exactly
correct.

M5. DROU N. Thank you.

CHAI RVAN WALLIS: | thought PRA results
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were CDF and LERF. | didn't quite know how to
integrate them but | just said go ahead.

M5. DROUIN I'll make a proni se here,
Graham 1'Il talk to you off line.

CHAI RVAN WALLIS: Ckay. Cobviously if you
put something up there people look at it and say,
"What does it nean? Wat is she trying to tell me?"

M5. DROUIN. Al this is trying to tell
you i s that when you | ook across the contributors --
sorry -- the CDFs that you calculate from internal
events, external events, you can add them up.

CHAI RMAN WALLI'S: Ah, that's what it
neans. Ckay.

M5. DROUN. That's one way to address the
overal | .

CHAI RVAN WALLI S: Ckay. Thank you.

M5. DROUN So it was just no nore
conplicated than that.

Ckay. Attributes and characteristics.
W' ve just added sone words because this will be used
also for new plants, recognizing that a new plant,
it's not operating yet. The ASME standard and this
reg. guide in Rev. 1 -- I'msorry -- Rev. 0 was
originally witten for operating plants that have, you

know, years of history.
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So we just wanted to recognize that in
using this for new plants you' re not going to be able
to go to the sane | evel of detail

CHAI RVAN WALLI'S:  What does different
pl ant stages nean? Different ages or different stages
in the --

M5. DROUIN. It means |ike the design
st age.

CHAI RVAN WALLI' S:  The fuel cycle?

M5. DROUIN It rmeans |ike the design
stage, the construction stage, the operating stage.

CHAI RVAN WALLIS: That's where it is.
Ckay.

M5. DROUN. And that's explained in nore
words in the regul atory gui de.

Probably the biggest thing that we added
to the nmain body of the regul atory gui de was t he next
one, and that was to provi de nore gui dance and be real
clear. Wen we talk about the as operated, as built
pl ant, what we nmeant by that and what sources of
information that you should be using to insure that
the PRA really is representing the as built and as
operated plant, that that was a critical item

So we added nore gui dance to clarify that.

Section G2 of the reg. guide gets into
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that, you know, you can use a standard to denonstrate
that you nmet the attributes and characteristics that
are talked about in C1 for each of the technical
el enents of your PRA

In doing that, we recognized in the reg.
guide that you had capability categories, and what
t hose capability categories nean.

W added a gl obal --

MEMBER APCSTOLAKI S:  Let ne ask a question
here, Mary.

M5. DROU N: Sure.

MEMBER APCSTCOLAKI S: Wi ch is not, again,
related to this, but the capability categories in the
ASME standard were put there because people didn't
have conpl ete PRAs and this and this and that; is that
true?

To give different -- you know, if
everybody had a Level 3 PRA, you wouldn't need all of
t hat .

M5. DROUN. No, no. The capability
categories recognized that on any given particular
requi renent or technical elenment, that you don't do it
necessarily to the same | evel of detail.

MEMBER APCSTOLAKI'S:  Right. And what |'m

saying is if everyone had a Level 3, full scope PRA
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you know - -

M5. DROU N  No, no, no.

MEMBER APOSTOLAKIS: -- technically
correct and so on.

M5. DROUN That's -- no.

MR. PARRY: You'd still have capability.

M5. DROUIN: You'd still have capability.

MEMBER APOSTOLAKI S:  Why?  Way?

M5. DROUIN: Because the capability
category -- |l et nme use systens anal ysi s as an exanpl e.
You don't create -- even if you had a Level 3 PRA you
woul d not devel op every fault tree to the sane |evel
of detail. You might -- for one systemyou m ght just
have a bl ack box. For another systemyou mght go to
excruciating detail and the devel opnent of that |ogic
nodel .

Initiating events, for exanple, regardless
of the capability category, you have to identify al
of your initiators, but in sone cases you may do a
nore gross grouping of theinitiators. [In another PRA
you may do a nore finer grouping of that.

MEMBER APOSTOLAKIS: But if you had the
PRAs at the phased approach and visions as Phase 4 or
whatever it is, the latest state of the art, then al

of this stuff would be taken care of. I[f | don't want
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to use the data that | have there, | don't use it, but
| have it.

So the point, the whole point was, and in
fact, | think when you nove fromone category to
another you're allowed to use generic information
here; there you have to use plant specific
information. The whole point, |I think, was to face
the reality that we didn't have those perfect PRAs,
that utilities had PRAs of various degrees of fidelity
and sophi stication and so on.

And | mwonderi ng whether this noww || be
permanent. | nean until when are we going to tolerate
t his?

M5. DROU N Well --

MEMBER APOSTOLAKIS: It's irrelevant to
your effort, by the way. | preenpt you. | realize
what you're doing here, but |I'mjust wondering about
that. | mean, it has been now what, eight years since
the first Regulatory Guide 1.174.

MR. PARRY: More than that.

MEMBER APOSTOLAKIS:  '98 | think it was.

MR. PARRY: Well, maybe.

MEMBER APOSTOLAKI S:  Yeah

M5. DROUN:. The standard was first

started in January of '98.
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MEMBER APOSTOLAKI S: Yeah, yeah. So

anyway, again, that's probably for sone other
di scussion, but | nean, let's --

MR. PARRY: | think if you |l ock in sone of
t he gui dance that's out there |i ke NEI 00-04, whichis
t he 5069 gui dance, it actually reconmends that people
should migrated to capability Category 2. So in
principal --

MEMBER APCSTCOLAKIS:  Wiich is, you know,
pretty good.

MR PARRY: -- which is -- well, that's
i ndustry good practice.

Sol thinkif eventually we mgrate there,
yeah, these other categories may becone redundant.

MEMBER APCSTCOLAKIS: What |'msaying is
that we really went out of our way back in '96, '97
when we were preparing the regul atory gui de, the basic
one, to accommodate the situation at that time and
encour age people to beconme nore risk inforned.

But what is happening in the intervening
years now is that we are taking that as a boundary
condition that this is the way it will be forever,
and |I''m wondering. As you know, one of our nenbers
here has been pushing the idea of Level 3 PRA. So --

MEMBER KRESS: Who is that, George?
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MEMBER APOSTCLAKI S: | don't know, Tom

| don't know.

MEMBER PONERS: | keep wondering how he's
going to do one.

MEMBER APCSTCOLAKI S: Let's not open that
issue. But we should revisit these attitudes of the
past, | think, at sonme point. Not today. It's not
your problem | realize that, but I'mjust putting it
into the record.

M5. DROUN | nmean, |I'lIl give you a
per sonal answer.

MEMBER APOSTOLAKI S:  Ckay.

M5. DROUIN. | do think that having the
different capability categories has added a | ot of |

personally feel unnecessary conplication to the

standard --

MEMBER APCSTOLAKI S:  That's ny i npressi on,
too, Mary

M5. DROUN. -- and the regul atory gui de.

MEMBER APCSTCOLAKIS: | agree with you

M5. DROUN:. | don't think it has been as
hel pful as it was neant to be. | personally would

like to see it dropped, but this is not a question so
much for us. |It's really a question back to the

standards organi zation who are witing the standards
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with the different capability categories.

MEMBER APCSTCOLAKI S: W shoul d give them
sonme time to use these standards as they are now, but
at some point we have to question again the w sdom of
havi ng t hese di stinctions..

MS. DROU N | agree.

MEMBER APCSTCOLAKI S:  Very good.

M5. DROUN. Okay. The one thing that we
did add, we added what 1'd call this gl obal exception
to the references there. Wen you |ook at the
standards, and this is probably rally nore so for the
external event standard than the Level 1 ASME standard
where there are incredi bl e anbunts of references that
are cited. The external event standard has a | ot of
cormentary which is not requirenments. |It's
conmentary.

So we did not want to have peopl e because
we did not take exception, for people to think that
then, therefore, those references are conpletely
accept abl e.

MEMBER APCSTCOLAKI S: But how do you put
it, Mary? | renmenber vaguely. What is the sentence
you use, that the staff does not endorse?

IVB. DROUI N:  Unless there was a

requi renent that we took no objection to, if thereis
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a reference in that requirement and we didn't take
objectiontoit, then we accept that reference, but if
we t ook an objection or were silent onit, then we are
not endorsing the references.

MEMBER APOSTOLAKI S: | guess that | anguage
is inmportant here because you nay or may not endorse.
Maybe you didn't reviewit.

M5. DROUIN. That's right, and so all
we're saying is that we're not --

MEMBER APCSTOLAKI'S: Do you nmeke it clear
that that's what -- because if you say we do not
endorse, people nmight think, boy, you really don't
like it.

M5. DROUN. No, we just say we don't have
a staff position.

MEMBER APCSTCLAKI S: That's good.

M5. DROUN W don't have a staff
posi tion.

W added clarification in this body of
what i s nmeant by requirenents because when you | ook at
t he standards, you know, they use the word, you know,
called a high | evel requirenment versus the supporting
requi renent and what does that nean.

In terms of the peer review, we do

acknowl edge in the regulatory guide that --
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MEMBER APCSTCLAKI S: That was a point of

contention, wasn't it?

M5. DROUN Well, I'Il get to that. NEI
00-02, which provides a peer review process and a
sel f -assessnent process, isreferencedinthe standard
as an acceptabl e peer revi ew process, and | underline
"process" here because that is the area where | think
we have an area of di sagreenent.

The peer review, we do provide a
clarification that when you do a peer revi ew, we want
you to do the peer review against established
standards, and if not, then to denonstrate that
what ever criteria you use is consistent with the NRC
endor sed st andar d.

MEMBER APOSTOLAKI S:  Now, | read sonmewhere
-- | think it was in the guide -- that you're trying
to explain who is a peer; is that correct? And you
gi ve sone ideas about experience and --

M5. DROUN. Right, your peer reviewteam

MEMBER APOSTOLAKI S:  Yeah.

M5. DROUN Right. W didn't change any
of that fromRev. 0 to Rev. 1.

MEMBER APOSTCLAKIS: It seens to ne one
can have ten years' experience and be consistently

wrong for ten years.
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(Laughter.)

MEMBER APOSTOLAKI'S:  Don't you think?

M5. DROU N:  Yes.

MEMBER APOSTOLAKIS:  It's kind of hard to
define who a PRA is.

M5. DROUN It was very hard.

MEMBER APCSTCOLAKI S:  Maybe you can -- you
don't need to explainit. Anything you say, sonebody
will say the opposite. You know, a guy has published
150 papers, and all of themare useless. | nean, what
-- is he a peer? It's very difficult. | nean, it's
much nore difficult than defining core damage.

VI CE CHAI RMAN SHACK: I f you knew that was
the case, George, it would be easy to deci de whet her
he was a peer.

MEMBER APCSTCLAKI S:  What's that again?

VI CE CHAI RVAN SHACK: If you knew he
publ i shed 100 references and they were all wrong, no.

MEMBER APOSTOLAKIS: No, they may be
wWr ong.

VICE CHAIRVAN SHACK: That's a nore
difficult question.

M5. DROUIN. So you know, | agree. It was
difficult, but we did the best we coul d.

MEMBER APOSTOLAKIS: It was difficult. |
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nmean, there are nmany practitioners, and sone of them
are better than others.

M5. DROU N:. W recognize that.

MEMBER APOSTCLAKI'S:  And we all know who
t hey are.

(Laughter.)

MEMBER APOSTOLAKI'S: Do they know? |If |
ask you, Gareth, to create a peer review team or
Mary, now for a PRA, you can do it in two mnutes if
you had the freedom of sel ecti ng anybody you want ed.

M5. DROU N. Absol utely.

MEMBER APOSTOLAKI S:  Yeah

M5. DROU N. But that doesn't nean, for
exanpl e, you would agree with ny choi ce.

MEMBER APCSTCOLAKI'S: | probably woul d. |
al ways agree with you, Mary. That's the problem the
t ragedy.

You know, anot her point though for future
presentations. The slides are way too descriptive.
W did this; we did that. You should give specific
exanples, it seens to ne. Wen you say what is neant
by capability categories, this is what we did. Do you
see what |'m sayi ng?

Now, you are telling us at the high | evel

what you did without really going into any detail.
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M5. DROU N  Well, because we only had an

hour and a hal f.

MEMBER APOSTOLAKI S: Wl --

CHAI RVAN WALLIS: And it is being eaten up
pretty quickly.

MEMBER APOSTOLAKI S:  Ckay.

M5. DROU N: For a subcommittee, we would
have done sonething |ike that.

MEMBER APOSTOLAKI S:  Ckay.

M5. DROU N. Been very detail ed.

CHAI RVAN WALLIS:  Are you going to nove to
the next slide or are you --

M5. DROU N:  Yes.

(Laughter.)

M5. DROUN. The last two parts of the --

CHAI RVAN WALLIS: This is one | had a
guestion on, Mary. |'msorry. Technical adequacy is,
| think, one of the key things about PRAs. [|f you
are, say, dealing with a BWR that's asking for a
cont ai nment over pressure, can this be in the PRA?
Are they required to nodel |eaks in the containnent
probabilities? Probability of the cooling water
tenperature having certain values and so on. Are
t here sone success criteria involved in the PRA that

can be used to deci de whet her or not one shoul d grant
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cont ai nnent over pressure?

This isn't a regulatory application. Can
the PRA be expanded to take care of this sort of
thing? Should it be? Should it be required that it
be able to take care of all regulatory applications?

MR. PARRY: | think you have to decide
that on an application by application basis. | mean,
that's part of Chapter 3 of the standard, is to
determ ne whether the PRA does, in fact, have the
right requirenments to address the application, but you
have to start fromthe application

MEMBER APOSTCLAKI S: But that neans that
there's quite a few things that it's not capabl e of
supporting; is that right?

MR. PARRY: Probably there are, yeah.

MEMBER APCSTCOLAKIS: (Ckay. So it cannot
be al ways expanded to deal with any technical issue
which is --

M5. DROU N That's correct.

MR. PARRY: That's correct.

MEMBER APOSTOLAKI S: Al t hough there may be
ri sks and obviously there are risks involved with the
granting or not granting containnent over pressure,
say, but you can't evaluate it in the PRA or you have

to go to great lengths to evaluate it or sonething?
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MR. PARRY: |'mnot going to answer that
speci fic question, although | think a couple of people
in the audience --

MEMBER APOSTOLAKIS: | was just wondering
because | think it's a very, very useful tool, and I'd
like to use it when nmaki ng deci si ons about things |like
that, and naybe | can.

MR. PARRY: Well, | think you have to
determ ne whether what you want to do with it is
capabl e of being supported within the PRA franework,
and that's, in fact, what we say in Reg. Guide 1.174.
It's what the PSA applications out of EPRI says. |If
you can't do it, then you aren't able to use these
nodels to estimate the risk. You have to find sone
ot her way of dealing with it.

M5. DROUN. And, again, if you go back to
Chapter 3 of the standard, it goes through a process.

CHAI RVAN WALLIS:  Well, | think this is a
probl em because the ACRS has recomrended the agency
risk inform the sunp strainer problem and if you
can't do it in the PRA, how can you risk informit?

M5. DROUN | don't think -- and I'm
probably going to deviate us off here -- being risk
i nformed does not necessarily nean that you al ways

have to have this quantitative PRA nodel. There is a
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ot of risk insights that you can bring to bear from
a qualitative perspective into your decision nmaking.

CHAI RVAN WALLIS: Fromthe qualitative?
Did you say qualitative?

MS. DROUN. Qualitative.

MEMBER APOSTCLAKI S:  Yes, she nmde that
m st ake.

M5. DROU N. \What?

MEMBER APOSTOLAKI S:  You shoul dn't use the
word "qualitative."

MS. DROUN. Qualitative.

MEMBER POWERS: But what she says is
absolutely true. | mean, what she said is absolutely
true, and we do it all the tine.

M5. DROUIN. Yes. Thank you.

MEMBER APOSTOLAKIS: Absolutely. But

there are sone tines when vyou can't do it

qualitatively, | think. [If you ve got a technica
guestion --

M5. DROUN Well, I'mnot saying you can
do it every single time. |1'mjust saying that risk

informed does not always require a quantitative

analysis. That's all |'m sayi ng.
CHAl RMAN WALLIS:  Well, | don't understand
that because | think all it means, it means
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calculating CDF. | don't know how you do that
gualitatively, but that's another question.

MEMBER POWNERS: That's where you nake a
m st ake, Graham because nuch of the value in the PRA
comes in in saying what are the critical systens
i nvol ved, and we do that all the tine.

CHAI RVAN WALLI'S:  That's not what risk --
that's using a broader definition of risk. | thought
you were tal king only about CDF and LERF in this.

MEMBER APCSTCLAKI S:  And the sequences.

CHAI RMAN WALLIS: Ckay. So | think
sonmetimes it may not be possible torisk informif the
technical features are very difficult to put into the
PRA.

MEMBER APOSTOLAKIS: It's inpossible
sonetinmes to find the quantitative estimte of that
parti cul ar phenonenon.

CHAl RVAN WALLIS: And sonetinmes the
gualitative things may be m sl eading, too, where you
can't --

MEMBER APCSTCLAKI S:  No, but you can do,
what | think Mary neant was you can still have the
context within which that phenonenon t akes place. The
accident, the frequency of the accident, you know,

t hese ki nds of things.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

61
CHAI RVAN WALLI'S:  Well, then you cal cul ate

the CDF and it hasn't changed.

MEMBER APOSTOLAKI'S:  No, no, no. Then you
don't rely on that estinmate of the CDF because you
have m ssed sonething that's inportant in the C --

CHAI RVAN WALLIS: Ckay. | think we
realize that. That's why |I'm asking though because
this, I think, is an inportant area, especially if
you're | ooking for a conprehensive PRA

MEMBER POWNERS: Only Tom | ooks for
conpr ehensi ve PRAs.

CHAI RVAN WALLIS: Only Ton? He's got to
get some allies.

MEMBER KRESS: My first nane is "Only."
My middle name is "Tom"

MEMBER APOSTCLAKI'S:  Wen we switch to a
ri sk based --

MEMBER POAERS: Lonely Tom

MEMBER APOSTOLAKIS: -- all of these
guestions will be extrenely rel evant.

M5. DROUIN. That's right.

MEMBER APCSTOLAKI S:  None of us will be
here on this commttee at that tine.

M5. DROUIN. Ckay. The nmain body of the

regul atory gui de gives, you know, the staff guidance
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or position in the various things, and then the
appendi ces are now giving the staff positions on the
standards. Appendi x A addresses the ASME Level 1 LERF
standard for full power, internal events, excluding
internal fire, whether it's giving a position on that
standard or in Appendix B, which is the NEl 00-02 on
the peer reviewin the self-assessnent process, we do
one of three things. W either have no objection. W
have what we call objection with clarification.

What that nmeans is that we don't have a
techni cal disagreenment with what was witten, but we
think that there's enough confusion or anbiguity in
the way it was witten that we think there's a high
I'ikelihood that it could be m sinterpreted.

So we t ake an obj ection Wi th
clarification, and then we provide we think what the
needed clarification is for us, the NRC, to find it
accept abl e or we gi ve an objectionw th qualification.
In that case, we do have a technical disagreenent and
we provide the necessary words that woul d have to be
changed for us, the NRC, to find it acceptable.

Addendum B, as | said earlier, only
addr essed changes to the standard in Chapter 4, which
are the technical requirements in some of the

definitions in Chapter 2. So in updating the
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regul atory gui de on Appendi x A, we did not change any
of our objections that were in Chapters 1, 3, 5 and 6
because nothing was changed in the standard. So our
obj ections still remain.

The majority of the objections that we had
i n Revision 0 of Appendi x A were addressed i n Addendum
B, and so nobst of our objections have been renoved.
Appendi x A is now nuch, much shorter in this revision
than it was in Revision 0, and we only have four
gual i fications that have remai ned, and they deal with
requi renents on data and internal fl ood.

When we | ook at Appendi x B, the revisions
that were made to NEI 00-02 primarily addressed the
staff objections on the self-assessnment process, and
t hen t hey were al so updati ng that to AddendumB of the
standard. The Revision O to the self-assessnment was
to Addendum A. So they al so nade their conparable
changes to address Addendum B and to address our
obj ections. And so you see an update to Appendices D
1 and D-2 in NEI 00-02.

The staff objections in the main body of
t hat docunent, Appendices A B, and C still remain
because that part of that docunent did not change.
The maj ority of our objections that we had i n Appendi x

B were renoved as it dealt with Appendices D1 and D
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The one thing that NEl did add to D1 was
areference to NEl 05-04. Wen we had originally done
our update to Appendix B, we did not give a staff
position on this. As a result of the public neeting,
we wer e asked, you know, to give a staff position. So
we have now provided that in Appendi x B.

MEMBER APOSTOLAKIS:  Sel f - assessnent
process i s where they create the PRA review teamfrom
other utilities, right?

MR. PARRY: No.

M5. DROUN. No. The self-assessnent
| ooks at here's what the criteria that we used in the
peer revi ew because renenber the peer revi ews on these
were done prior to the standard. So it identifies
where they're different.

MEMBER APOSTOLAKI S: | see.

M5. DROU N. And what needs to be done.
So the licensee does their own self-assessnent. This
docunent tells the licensee how he needs to self-
assess it.

MR. PARRY: It's a gap analysis really
between the original criteria and ASME.

M5. DROUN. W don't have that nany

objections that remain at this point. The ones that
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do remain dealt with HRA data and the quantification.
CHAI RVAN WALLI'S: How do you deal with
HRA? There seemto be lots of conflicting nodels for
HRA. Wi ch ones are going to be acceptabl e?
MR.  PARRY: Any one that neets the
requi renent of the standard is the sinple answer.
MS. DROU N  Yeah.
CHAI RVAN WALLI'S: So there's definite

filters on these HRA nodel s which are endorsed by al

peers?

MR. PARRY: No.

MS. DROU N No.

CHAI RVAN WALLIS: | don't see how they can
be.

MEMBER APOSTOLAKI S: | think we should set

our house in order first before we state objections to
what other people are doing, and we have at |east
three nodels that | can think of right now that
different groups in the agency are using.
CHAI RMAN WALLIS: So there is a problem
withit.
MEMBER APCSTCOLAKIS: There is a problem
MR. PARRY: All devel oped by the agency.
MEMBER APOSTOLAKI S: Al l devel oped by the

agency, yes.
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M5. DROU N. And, again, the standards are

witten to, you know, what needs to be in your PRA,
not how to go about doing it, and that was

del i berately done and then added to the standard
because the technical requirenments are witten to the
"what" and not the "howto." 1In order to neet the
standard you have to do a PRA. So you can't just neet
the standard just by inplenmenting the technical
requi renent of PR Peer review has to be done, and
we're relying on the peer reviewto |l ook into that the
"whats" were properly or adequately addressed.

Okay. NEI 05-04, we didn't have very nany
objections to this docunment, and mainly what this
docurnent does is that it gives the process of howto
do the peer review on the upgrades.

One of the things that they had was on t he
sub-el enments can be and generally are performnmed a
different |evel of detail. So to give an overal
grade woul d be inappropriate.

And al so, any followon peer review, for
that peer review to be acceptable, it needs to take
into account the regulatory position. |If we can --

CHAI RMVAN WALLI S: The gradi ng process is
pass or fail?

M5. DROUN |I'msorry?
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CHAI RMAN WALLI' S: The grade pass or fail?

MR. PARRY: No.

MS. DROU N:  No.

MR. PARRY: It's a one, two --

CHAI RVAN WALLI'S: | was just wondering how
you actually inplenment the gradi ng process.

MR. PARRY: It would be -- actually maybe
Biff could help us out here -- it's either the
original grades in the NEl process or it will be --

CHAI RVAN WALLI S:  But soneone has to nmake
a decision is it acceptable or not. It seens to ne
it's a pass-fail grade eventually.

MR. PARRY: Well, if it doesn't neet any
of the grades, it's a fail.

M5. DROUN It's a fail.

MR. PARRY: Biff may have sonme comments on
t hat .

CHAI RMAN VWALLIS: You can partly fai
t hen?

MR. PARRY: No.

MEMBER APOSTOLAKI S:  Biff Bradley will --

M5. DROUIN. | nean it's |Iike when you
grade a paper. It mght be A, B, Cor D

CHAI RMVAN WALLIS: It has to pass every --

no, a regulatory decision is is it adequate or not.
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It's a black and white decision.

MEMBER APCSTOLAKIS: Biff? Let's give
Biff a few m nutes.

MR BRADLEY: | think Gareth had it
essentially correctly. So grade one, two, three, or
four. You can also have a conditional grade based on
somet hi ng bei ng resol ved, but that's essentially --

MEMBER APOSTOLAKIS: Utimately the staff
reviews the request, and the staff has to convince
itself that it's good enough.

MR. PARRY: If it's a grade one, we would
have to -- if an el ement conmes out to be a grade one,
we woul d have to accept the fact that a grade one was
adequate for the application that was being
considered. | mean, that's the way the grades work.
You have to neet a certain mninmal standard to get a
grade, and it goes up as you go up through the grades.

MR. BRADLEY: To take credit for neeting
t he equi val ent requirenment in the ASME standard, you
have to have a grade | evel of three m ni numaccordi ng
to 1.200.

CHAI RVAN WALLIS: Well, there is a pass.
Eventually there is a pass although you have these
other things. [It's just yes-no.

M5. DROUN. Ckay. ©Oh, wow, Gareth gets
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to do this one.

MR. PARRY: Yeah, just to rem nd you, the
SRP Chapter 19.1 is the guidance to the staff on how
to interpret what's been done according to Reg. Guide
1.200. So it relies heavily on Reg. Guide 1.200, and
really the SRP hasn't changed very rmuch si nce the | ast
version other than the fact that during the pilot
studies we felt we ought to have sone criteria on when
we should instigate an audit, and what we've done is
we've cone up with five different exanples of cases
where we nmight consider performng an audit of the
base PRA.

MEMBER CORRADINI:  Can | ask? So this is
wor ki ng on the assunption there is sonething out
t here, and due to sone sort of reviewor anal ysis, you
m ght want to audit their standing PRA. |s that what
you - -

MR. PARRY: Let ne explainit. Wat wll
happen is when the |licensee submts an application,
t hey have to docunent that their PRA is adequate to
support that docunentation, that application. Thank
you.

MEMBER CORRADI NI :  So would it be a nunber
of things?

MR. PARRY: Well, what they will do
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hopefully is they will apply Reg. Guide 1.200, and
they will docunment that their PRA is consistent with
t he position taken in Reg. Guide 1.200, and the intent
was that if that happens, then we would not need to
review the base PRA.

Part of this, when John nmentioned earlier
that this is an essential part to the phased approach
to PRA quality, to be efficient we do not want to be
going out and reviewing the base PRA for every
application that cones in.

MEMBER CORRADI NI :  New application. |I'm
sorry. \Wen you --

MR. PARRY: Any application that is
submitted to the NRC for review So it mght be, for
exanple, a 50-69 application. ay. A license --

MEMBER CORRADI NI :  And what that is? |'m
sorry.

MR. PARRY: That's the special treatnent.
That's the revision of the special treatnent
provi si ons for components.

MEMBER CORRADI NI :  Ckay.

MR PARRY: Based on their risk
classification. So we would still review the changes
to the PRA that were being nade to inplenent an

application, but the idea was that we woul d not need

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

71

to review the base PRA

MEMBER CORRADI NI :  Ckay.

MR PARRY: But under certain
ci rcunst ances we have al ways said that we woul d
reserve the right to audit that PRA if we feel that
there is reason to do so.

So what we added in Chapter 19.1 of the
SRP was sone i ndi cat ors of when we m ght consi der that
audi t.

MEMBER CORRADI NI :  Thank you.

MR PARRY: And that's what these five
bullets are, and | don't think there's really a need
for ne to read them unless you have a question on
t hem

Let's slip over to the --

M5. DROUN. Ckay. As | said, we had a
public neeting at the end of July where we went over
in detail the changes we had nade to the reg. guide
and the appendices, and we did have one area of
di sagreenent, and that's when you | ook at NElI 00-02,
you know, we tal ked about the sel f-assessnent process,
but there's the third part of it, which is the peer
revi ew process, and what's inportant is that the peer
review process that is provided in NEl 00-02 is

referenced in the standard as an acceptabl e process to
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be used for perform ng a peer review.

So we have read that, and we have taken
some objections to sone of the stuff that is in the
peer review process, part of NEI 00-02.

The comment that we got was that they felt
that the peer review process part is an historica
docurent. These peer reviews on the Level 1s have
al ready been done and they don't plan to update this
part of the docunent, and we should renove our
obj ect i ons.

Qur position is that as long as that is
listed in the standard as an acceptabl e process to be
used, that nmeans it can be used in the future. There
may be, you know, a new plant. Maybe sonebody in
Europe uses it. It may be used -- | nean, | can't say
who's going to use it, but you know, it's there in the
standard as an acceptable process to be used, and it
can be used. So since it's there, we feel that our
obj ections should not be renoved, that it's not an
hi storical docunment in that regard.

So we plan to | eave our objections in
Appendi x B.

Ckay. Where we are --

MEMBER MAYNARD: Let me make sure |

understand. So the industry is contending that if
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t hey' ve already done the peer review and everything
that neets the current requirenents, they should be
able to utilize that.

And the staff's position is that if that
was done before this standard canme out, that they
can't take credit for any of the past peer review
They have to go through the process in --

M5. DROUN: No, no, no, no, no.

MR PARRY: That's been sort of
grandfathered in the sense that the self-assessnent
process is to address any discrepanci es between the
previ ous peer review and what we woul d expect a peer
review to be done according to the ASME st andard.

Biff has a comment.

MR BRADLEY: If | could comment on this,
| don't consider this a --

MEMBER APOSTOLAKIS:  Whuld you identify
yoursel f, pl ease?

MR. BRADLEY: |'mBiff Bradley, NEI

This isn't a major issue, but we do
bel i eve t hese peer revi ews have all been conpl ete, and
NRC has sai d you can take credit for these for neeting
the ASME standard for the equivalent parts if you go
t hrough the self-assessnent process. So it doesn't

seem logical to be taking regulatory exceptions to
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somet hing that you' ve said is acceptabl e and al so has
al ready been done. You know, we can't go back and |
don't know what we're supposed to do with those. The
process is conplete. Al plants have been through it.

And just to speak to one other point, |
still don't believe we're going to be using the base
00-02 in the future. W' re devel oping a new docunent
for internal fire PRA peer review, primarily devel op
that off of 05-04, not 00-02. So | think it's just
going to create confusion out in the licensing world,
you know, when NRC is taking a bunch of objections to
sonmet hing that has al ready been done and at the sane
time they're telling us it is acceptable for use.

That's all.

M5. DROUN Rght. | nean, we appreciate
their concern, but the issue is the fact that this is
a standard that is out there for use. Wat's been
done is a Level 1. This does not preclude -- | nean,
t he standard doesn't caveat, does not provi de a caveat
t hat, okay, this has al ready been done on these and it
will never be used in the future. W cannot predict
t hat soneone may not use this, and since it is in the
standard as saying this is an acceptabl e peer review
process, it'sadifficult -- but | do agree with Biff.

It's not a mmjor issue, but you know, if sonmeone
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el ects to use that standard and says, "Ckay. |'m now
going to use this peer review process in the future,"
yes, we've grandfathered the ones that have already
been done.

But thisis inthe future if someone does
el ect to use the standard and says, "Ckay. |'m going
to use this process because the standard says it's an

accept abl e process," by not having our objections --

MEMBER MAYNARD: If it's not inmportant to
either one, | don't want to belabor it too nmuch. [|I'm
just trying to understand what does the |icensee have
to do different because of this staff position or
this --

M5. DROUN In ternms of the ones that
have al ready been peer reviewed, nothing. These are
for plants that have not been peer revi ewed.

VI CE CHAI RMAN SHACK: But suppose you had
a major upgrade that was internal events PRA He
woul d presunmably have it peer reviewed again, and he
coul d choose to use this process then presumably.

PARTI Cl PANT: That woul d be 05-04.

M5. DROUIN: That would be 05-04. This is
for a plant that's never done any peer review.

VI CE CHAI RVAN SHACK: For a plant in the

US -- and | can't speak to what sormeone worl dw de
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m ght do, although | don't think that would be in the
purvi ew of NRC -- but for a plant inthe US., | can't
i mgi ne any plant goi ng back and using 00-02 to do a
peer review of their internal events PRA at this
point. | mean, we're past that point.

This i s sonething that was done before we
even started witing standards or discussing PRA
standards, and industry took this initiative on their
own to devel op this process.

M5. DROUN Right. | nmean to ne the
resolution is for ASME to renobve it out of the
standard as of --

CHAI RMVAN WALLIS: It's never going to be
used. It doesn't really matter what you do, does it?

M5. DROUN. | don't know that it's not
goi ng to be used.

CHAI RVAN WALLIS: Well, why don't they
just agree with what you proposed then if it's never
going to be used? It seens that what you do is
reasonable. Wat's the problenf

MR BRADLEY: As | said, thisisn't a
maj or issue. It's just for clarity, | think there's
a dichotony with NRC saying it's acceptable for use
and at the same tine taking exceptions toit, and then

you know, just out in the licensing world it wll
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create confusion that we don't really need to deal
Wi th.

MEMBER PONERS: We do that all the tinme
with standards. Yeah, | nean it's hard to think of a
standard that will do the whol e t hing, conmes al ong and
says this is acceptable with the foll owi ng excepti ons.
Sonetimes they're trivial. Sonetines they are whole
bl ocks, you know, taken out.

MEMBER MAYNARD: | just don't see where it
makes any difference either way. |'mnot sure |
understand why the NRC feels obligated to do it, and
|"mnot sure what it hurts by it being there either.
So | just don't know.

M5. DROUN. Okay. The reg. guide is out
for public review and comment. The public review
comment period does end October the 14th. W don't
antici pate any new significant cooments. As | said,
we had a public neeting. W went over in detail, you
know, the changes we've nade.

W do plan on notifying the ACRS if we
receive a significant comment that's different than
what we have sent you and what we've tal ked about
t oday.

CHAI RVAN WALLI S:  What do you expect us to

do with it? Wat do you expect us to do? Do you
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expect us to neet with you again or sonething and
wite another letter?

M5. DROUN At this point --

PARTI Cl PANT: -- do whatever we want to
do.

CHAI RVAN WALLI'S: Wl l, are you expecting
that we wll just be informed, but we won't do

anyt hing? |s that your expectation?

M5. DROUN. You're going to have to nake
t hat deci sion.

CHAI RVAN WALLI S: Have an opportunity to
make a decision to revisit if we want to.

M5. DROUIN. Absol utely, depending on what
t he comment is.

CHAI RMAN WALLIS: Ckay. That's all
wanted to establish, that it's possible.

M5. DROU N Oh.

CHAI RVAN WALLIS: Right. Because it |ooks
as if we're signing off on this at this neeting, and
then we won't get another chance. But we wll.

M5. DROUIN. But you will get another
chance.

CHAl RMAN WALLIS: If something really
shows up, we'll get another chance.

M5. DROUIN. But we don't, we honestly
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don't anticipate anything than what you' ve seen.

CHAI RVAN WALLI S:  Ckay.

MR. PARRY: Yeah, and | nean the reason we
don't is that the standard has been out for a |ong
time, and so has the Reg. Guide 1.200, the origina
version, and there haven't been nmjor issues with it
up to now.

CHAI RMAN WALLIS: So in spite of all the
guestions we asked you, it still seens to be a useful,
functional docunent.

MR PARRY: We think it is.

CHAI RMVAN WALLI'S: And so does everybody
el se apparently. So that's good.

M5. DROU N: Yes, thank you.

W are really wanting to issue it for use
this year, and we're on the track to neet that date.
So we are requesting, you know, an ACRS letter
approving is to issue Reg. Guide 1.200, Rev. 1, for

use.

And | enphasi ze the "use" because we want
to take off "for trial use,” off the title.

CHAI RVMAN WALLI S: What about some of the
guestions raised today? Is there sonme other forum
where we can raise then? Because there may be sone

way to inprove this whole PRA picture. |s that when
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we're | ooking at 1.1747

M5. DROUN | think it's nore appropriate
under that venue than for this one.

MR. PARRY: Although | think I would argue
that maybe Reg. Guide 1.174 is not the right place to
i ntroduce new netrics if that's what you want because
t hose are going to be policy decisions.

And we' ve been havi ng di scussions on this
internally, and we have even a position paper that
we' ve agreed between RES and NRR that discusses this
i ssue.

CHAI RVAN WALLI'S: Do you want to bring
that to us?

MR PARRY: | don't know. You'll have to
ask RES, | think.

CHAl RVAN WALLIS: What's the risk of
bringing it to us?

(Laughter.)

M5. DROUN. Do you want the mean val ue or
do you want the 95th percent?

MEMBER APCSTCLAKIS: Are there any ot her
guestions on this particular regulatory gui de?

Hearing none, 1'Il turn it over to the
Chai r man agai n.

M5. DROUN. Can | ask a question?
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VEMBER APOSTOLAKI S: Sure, sure.

M5. DROUN. And maybe it's prenmature, but
| guess | would like feedback fromthe comrittee of
what we can anticipate in terms of a letter.

CHAI RVAN WALLI S:  What ?

M5. DROU N What you're going to say in
your letter.

CHAI RVAN WALLIS: You can cone this
afternoon when we'll discuss it.

MEMBER KRESS: Come this afternoon and
you'll find out.

CHAI RVAN WALLI'S:  Then there will be a
di scussi on.

MEMBER KRESS: That's sonething that is a

committee di scussion and no individual here can tel

you.
MEMBER SI EBER: Not a single person.
MEMBER PONERS: Well, I'msure that we'll

express the joy and thrill we always get when Mary

appears before us.
MEMBER KRESS: Oh, that's for sure. The
letter will start out and says, "W're so glad" --
MEMBER APOSTOLAKIS: This afternoon at
3:15 we start deliberating on the letters.

CHAI RVAN WALLI'S: O maybe before because
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we may get sone ot her business out of the way, but we
don't deliberate here.

W're going to take a break, and we're
going to take a break until 10:30, | think it is,
because we can't do anything until then.

M5. DROU N. Thank you very much

CHAI RVAN WALLI S: Thank you, Mary.

M5. DROUIN. A pleasure, as al ways.

MEMBER KRESS: Al ways a pl easure, Mary.

(Wher eupon, the foregoing matter went off

the record at 10:00 a.m and went back on

the record at 10:33 a.m)

CHAI RVAN WALLI'S: Pl ease cone back into
sessi on.

The next topic on the agency had to do
with verification and validation of selected fire
nodel s, and again | turn to our nobel acadenic, George
Apost ol aki s.

MEMBER APOCSTOLAKIS: Thank you, M.
Chai r man.

CHAI RVAN WALLI'S: To lead us through this
one.

MEMBER APOSTOLAKI S: The Subcommittee, the
Reliability and PRA Subcomittee, met with the staff

and representatives of EPRI and National Institute for
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Sci ence and Technol ogy on Sept enber 21st, and we went
over this effort, and we raised a few questions that
we hope the staff will address today.

This is a very inportant project. As you
know, we've been dealing with fires since way back
there, Brown's Ferry fire, with Appendi x R, and then
t he PRAs cane out and showed that the fire initiated
sequences are usual |y anong the significant sequences
in the plant, accident sequences.

And, of course, having nechani stic nodel s
that attenpt to predict the thermal environnent in a
conpart nment when you have a fire is very inportant and
not just when you do a risk inforned anal ysis, but
also in the determnistic space. So this is a very
i mportant project.

And a lot of it has to do with therma
hydraulics actually. | don't know why the PRA
Subcommittee had to review it.

MEMBER PO/NERS: Because we wanted to make
progress on the subject?

MEMBER APOSTOLAKIS: W had strong
representation. Said and Sanjoy were there. So we
di d have that input.

So | will turn it over to the staff and

wal k us through this presentation.
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MR.  SALLEY: Good norning, Chairnman,

menbers of the ACRS Committee. M nane is Mark
Salley. I'mthe team | eader for the Fire Research
Teamin the NRC Ofice of Research.

This is an i nportant project as George has
stated, and | have assenbl ed a nunber of fol ks today
totalk to us, and et ne just give a quick overview
of who all is here.

From Research | have nyself and Jason
Driesbach. W have the people we did the work for,
NRR, Sunil Werakody, Ray Gallucci, and Naeem | gbal .
We're hopefully going to show you why this is
important and how it's going to be used by NRR

W al so have our partners, representing
| RPI is Francisco Joglar. This was a tailored or --
excuse ne -- this was a collaborative project, much
like CR-6850 on fire PRA which you saw a year ago.
This also was a joint NRC Ofice of Research-IPR
proj ect .

W had a | ot of support fromthe experts
at NI ST, and they will be here to tal k about the first
nodels. Dr. Anthony Hamins, Dr. Kevin MG attan and
Ri ck Peacock will be here from NIST to specifically
answer some of the questions that cane up in the

subcomm tt ee.
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So that's the people we've assenbl ed for
t hi s.

Next slide.

MEMBER APOSTCLAKI'S:  You have al nost as
many people as the ACRS nenbers.

MR. SALLEY: Well, we figured one to one
if it goes down to hand conmbat, Ceorge.

Let's take an overview of what this
project is. The reason we're here is we're requesting
a letter fromthe ACRS to nove forward with this
docurent and woul d | i ke your endorsenent to go forward
withit. [It's inportant to understand that this is a
part of the bigger picture of fire nodeling. This is
one critical pieces, one elenent that fits into the
big picture of fire nodeling, which I'Il give you a
brief overview on.

Al so, our goal in research is to support
the offices that are actually doing the work, in this
case NRR. So hopefully we've built a product, a tool
that they can do their jobs better with. That was our
intent.

W will cover in specifics sone of the
details of the V& Program for mathematical
determnistic mathematical fire nodels. W wll try

to focus specifically on the questions that canme out
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of the subcommittee, and we're al so going to give you
a broad overview for the nenbers who weren't at the

subconmittee neeting. So this all kind of nakes sone
sense for you

And hopefully when we get to the end of
this we have sone exanples with NRRthat will show you
how this could possibly be used in regulatory
appl i cati ons.

Next slide.

A brief overview of fire nodeling at the
NRC. It started back really in the late '90s. W
needed -- we saw the risk inforned performance based
was the wave of the future, and that's where we were
noving toward, and we started with the inspectors.
And we had to rethink how we do fire protection.
Rat her than the determnistic, is this a three hour
barrier? 1Is this a UL rated fire door? |Is this a
good sprinkler systen? The classic fire protection
itens.

W had to start tal king about fire and
understanding fire dynam cs. W worked for about four
years with quarterly workshops with the inspectors,
and we started to teach the | anguage of fire dynam cs,
if you will. Naeemlqgbal and nyself when | was in

NRR, we put all of our |essons plans together, and
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then after that we said we didn't want to lose this
work. So we put it together in the formof a NUREG
whi ch had gone before this comrttee, NUREG 1805.

And if you think about it, it's basically
an introduction to fire dynamcs. Now, that's
important for fire nodeling because you have to have
a basic understanding of the fire dynamcs to really
nmake sense to what the fire nodels are telling you

So that was the first big piece we put
into place. Today we're going to talk about the
second piece that we're trying to put in place, and
that's the V&/. It basically had two parts. Ckay?
The verification and the validation.

CHAI RVAN WALLIS: Could I ask you about

that? |I'msorry to do this, but no nodel is ever
correct, and | don't see any verification in your
report.

| do see a very useful conparison of
various nore or |ess adequate nodels which have been
put together in a reasonable way with experinent.
That's all there is in there. There's nothing in
there that says this nodel is conplete or adequate,
and what's in the report contains a whole |ot of
inconplete nodels that's mssing. There's nothing

that shows nme that they're conplete and can be used.
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| can't use the nodels in the report because there's
not enough i nformation.

So it's a useful report, but I think your
description here is not the right one of what's init.

MR. SALLEY: GCkay. | apologize if |I've
got some incorrect --

CHAI RMAN WALLI'S:  No one verified anything
inthis report. There's no check that equation 3-11is
usabl e over certain ranges, that the paranmeters in it
are adequately defined, and so on. So it's okay, but
what you say you're doing is not what you did, as far
as | can see.

MR SALLEY: \Verification and
val i dation --

CHAI RVAN WALLIS: What's verified in
t here?

MR. SALLEY: Yes, the mpjority of our work
is on the validation. Qur mssion was to see how well
t hese nodel s woul d predict for the environment we're
| ooking for, and --

CHAI RVAN WALLIS: Ckay. Then the words
are wong here. Ckay.

MR. SALLEY: Yes.

CHAI RVAN WALLI'S:  How well did they work

is the question.
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MR. SALLEY: Qur nmjor effort was on the

val i dation

CHAI RVAN WALLIS: Agree with that. |
agree with that, but otherw se --

MR SALLEY: 1'd like to speak a mnute to
the verification. True, we didn't go through a huge,
rigorous, verification process. Wen we got to the
nodel s, we found that the nodels were mature. You
know, for the nost part, CFAST has been around for
years. FDS, they've been used; they've been around
for years.

One thing we find, it was the devel opers
of the codes had spent a fair anount of time doing the
verification. |If you take CFAST, for exanple, you'l
see that they have a whole docunmented report. W
reviewed that report, and we found it to be pretty
rigorous, and we docunented in our Chapter 4 or 5,
bel i eve, where we reference you to those reports that
wer e done by the devel opers.

It's interesting to note, too, though as
verified and as confortable as we were with that, when
we really started exercising the nodels, four of the
five nodels that we did we actually found bugs in
They were snall; they were mnor, but neverthel ess we

did find them and the developers went back and
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corrected them

So we kind of stopped and restarted the
process. So, Graham | agree with you. W really
didn't go through a huge, rigorous verification. W
built a | ot upon what was done before us.

CHAl RVAN WALLIS: At |east we could
approve the report as being useful.

MR, SALLEY: Yes.

CHAl RMVAN WALLIS: But | can't really
approve it as verifying the nodels because it's not in
there. | think we'll find a way to give you the right
letter, but --

MR. SALLEY: kay, and | can |let the guys
from N ST who have first-hand experience talk to that
alittle nmore if you'd |like to.

CHAI RVAN WALLI'S:  And then there are some
errors in here, but | guess it's not the place to
introduce themnow in this discussion, but the first
itemon Table 2-4, for instance, but don't worry about
t hat .

MR. SALLEY: You're readi ng ahead of ne.

CHAI RVAN WALLI S:  Yeah. Gkay. Go ahead,
pl ease.

VR. SALLEY: Again, our key was

val idation. The end of the day question was if we're
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going to use these nodels in a nuclear power plant
environnent, are we getting reasonabl e answers. How
accurate are we?

That was here we focused nost of our
effort. An inportant point I'd like to just drop in
here, too, is that | feel and | think the teamfeels
that this report reaches on beyond nucl ear power.
when we started this effort, we | ooked around and did
sonmebody else do this? Did they do a V&V for the
petrochem cal industry or for some other industry?

W couldn't find a good, rigorous V&'/. So
we had to break a | ot of new ground, and | think a | ot
of people watched us, and | think this report wll
actually be used beyond nucl ear power as kind of an
asi de.

CGetting back to the big picture, again,
this project is a part of the overall schenme. W've
| ooked at the thermal hydraulics work. W've tried to
talk with the fol ks and get an understandi ng of how
they're doing their nodels, and let's learn fromtheir
experi ence.

One of the things we discovered was in
fire nodeling we couldn't find anyone who has ever
done a PIRT for fire nodeling. Now, that seens to be

real basic when you talk to the thermal hydraulics
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people. They've all done PIRTs. W're going to

attenpt to do one here in the next year on fire
nodel i ng, and al so a request fromthe user office NRR
is we want to go with the user's guide as a foll ow on.

MEMBER APCSTCOLAKIS: Let nme -- go ahead.

MEMBER CORRADINI:  No, |I'msorry.

MEMBER APCSTCLAKIS: Wiy are you doing a
Pl RT?

MEMBER CORRADI NI :  Good. Thank you. That
was ny question.

MEMBER APCSTCLAKIS: | mean, you already
have five nodels.

MR, SALLEY: Yes.

MEMBER CORRADI NI :  What does it buy you?

MEMBER APOSTCLAKI S:  Yeah, what does it
buy you? Exactly.

MEMBER APCSTCLAKIS: It buys us a nunber
of things. Frommy standpoint, when | do research,
and I'm going to go do some experinents, when we
| ooked at -- and Anthony Hamins is going to give you
an excel l ent discussion on the experinments that were
done -- is there really isn't a road map for those
experiments. Soneone had a question sonewhere for
some application, and they deci ded to do an experi nment

and gat her dat a.
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And we see a lot of repetitive or very
simlar type experinments that were done. W feel the
PIRT will help us put a road map toget her of | ooking
at the phenonena of fire. Wat things did we want to
research harder versus what things do we t hi nk we know
pretty well, that we don't want to keep doi ng the samne
experiments over and over?

W' re hoping the PIRT hel ps guide us with

t hat .

MEMBER CORRADINI:  So can | ask a question
here? Because this is to nme, this is nmaybe -- nmaybe
it"s not -- but tone this is unique in the sense that

you've identified you actually went through a big
effort and you have essentially a docunent that tries
to tal k about what you understand to be the nodeling
of the dynam cs.

Then you referenced sonething in N STt hat
| want to get the reference, the NI ST reference, that
supposedly lists out the nodels and wites out at
| east the approxi nate nathematical fornulation, and
they potentially verify. And now this one supposedly
mai nly val i dat es.

And so when | participate in these PlIRTs,
there's a | ot of hand wavi ng and grunti ng and noddi ng

because a lot of physics isn't known or it's too
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conplicated to be known precisely. So is this PIRT

going to be done differently? You' re not going to get
a bunch of people in the room and ask them to
prognosti cat ed.

Do you see where |'mgoing with this? How
are you going to do this differently since there's so
much. It seens to nme |ike a wealth of physical and
mat hemati cal information you could use.

MR. SALLEY: Do you want to take that
Jason?

MEMBER CORRADI NI :  What |I'mtrying to get
at is -- here's where I'mgoing -- what |"mtrying to
get at is Professor Wallis asked sonmething relative to
verification. |If you're going to do this and if it
buys you anything, | thought you were going to say it
buys you the answer to his question.

Do you see where I'mgoing with this? It
essentially closes the loop. OQherwise | don't see
what it buys you.

MR DRI ESBACH: One of the differences
that this PIRT m ght be and your experiences were
going to focus on the users of the codes; so the
people that will sit around the table with us will be
the people that actually wuse the codes, the

consul tants, the people that run the codes.
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To bridge the gap between what's actually
out there and what needs to be nodeled and how the
user can nodel it so that it will be sort of nore of
a conpl enent to a user guide and our verification and
val i dati on docunent versus the strictly nore or |ess
academ c exercise, which is nore of what's been done
bef ore.

MEMBER APOSTOLAKI S: | f you have the users
t hough, you are biasing your experts, aren't you?
nmean, can you see a guy from N ST who participated in
t he devel opnent of CFAST cone to you and say that
there is an i nportant phenonenon that is not i n CFAST?

Because the question is: why isn't it?

| mean | don't understand the --

MEMBER POWERS: The guys that know the
nost about what's not in their codes.

MEMBER APOSTOLAKI S: No, but | nean, these
codes have been used, as Mark said. It's not
somet hi ng t hat was devel oped yesterday. | nean it has
been used, | assunme, internationally.

CHAI RVAN WALLIS: | think you're wong to
say you need -- the users say what they want for use,
and the phenonena identification and ranking is sort
of what's the physics --

MEMBER APOSTCLAKI S: Exactly --
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CHAI RMAN WALLIS: -- the chemistry you

need to put in. It is at the academic level. It has
to address itself to the user, but it also has to say
what needs to be into these codes in order to
represent what happened.

MEMBER APCSTCLAKI'S: |'m not saying they
shoul d be excl uded, but they should not be the only
t hi ng present.

But | thought you were doing Pl RTs before
you devel oped codes.

MR SALLEY: Yeah, the cart before the
horse. | guess that we are putting the cart before
the horse with the PIRT. Like | said, the fire
nodeling comrunity developed different than the
t hermal hydraulics. Nevertheless, we want to | ook at
t he thermal hydraulics people to see what they | earned
and how they did it and learn fromthat. W thought
that a PIRT would help us, and like |I said, | |ook at
it froma selfish standpoint.

If 1'"'mgoing to i nvest some research and
some tine to inprove the codes, what portion of the
codes? |If I'mlooking at the hot gas |ayer, for
exanpl e, our validation shows that we have pretty good
agreenent, and the codes do a reasonably good job

t here.
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If | ook at radiation heat transfer, if
| look to the heat transfer to the walls, again, the
codes do a pretty good job there. But if | |ook at
the near field, targets that are up close to the
flame, we see that it's not that good. The phenonena,
we don't have it that tight.

What we were | ooking to come out of this
PIRT was kind of a road nap to hel p guide our future
research.

CHAI RVAN WALLI'S: I n radiation you have
snoki ness, which seens to be one of these things which
is rather difficult to predict, when you get nore
carbon particles, you get nore radi ati on, but you al so
get nore absorption and so on. Al of that stuff
seens to be sonewhat vague.

So the PIRT will say we've got to have a
better nodel for carbon particles in the flame inside
this thing. It identifies the phenonena.

MR. SALLEY: And that's what | wanted to

do.

CHAI RVAN WALLI S: That's what you want to
do, right.

MR. SALLEY: Yes, and it will help ne,
guide ne for future work to be done. It will help

gui de the co-devel opers as to where we want to add
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rigor or inprove the codes, if you wll.

MEMBER APCSTCLAKIS: Are you limting
yourself to the space of these five codes that you
have eval uated? |In other words --

MR SALLEY: No.

MEMBER APOSTOLAKIS: -- there are
phenonena for which |I'mnot sure we have any nodel s or
codes, like fire propagation in <cable trays
(phonetic).

MR. SALLEY: Exactly.

MEMBER APCSTCOLAKIS: Is that part of the
Pl RT exercise?

MR. SALLEY: Yes. Again, we are just
learning the PIRT process. W conme fromthe fire
nodel i ng background. So this is new for us.

MEMBER CORRADI NI :  That nay not be bad.

Sorry.

MR. SALLEY: It may not be bad, but | tend

to cone up with ideas and when | talk to the guys who
are experienced in PIRT, sonmetines | get out of the
bounds, and they have to bring ne back in.

MEMBER CORRADI NI :  Here's where |'m com ng
fromand then 1'Il stop. | had to give a talk in
front of an audience, and unfortunately | was on a

panel wi th Banerjee and Katton, and Professor Katton
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very politely and diplomatically told me how wong |
was, and all I'mreflecting --

MEMBER APOSTOLAKIS: He did that?

MEMBER CORRADINI:  No, but he was |ess
than diplomatic and |ess than polite, but the point
that he made which was correct was if you really do
have the mathematical formulation, you could kill
potentially two birds with one stone. You can go back
to the verification and actually | ook at the physical
nodel s, and if the nmathematical representations are
truly representative in sone regi nes, you can actually
drive mathematically where you are potentially in
error and where you have to inprove.

And then in the areas where there's no
nodel, you can at least try to represent with sone
starting mathematics. M point is you could use this
inadifferent beneficial way, and | wouldn't let the
PIRT people | ead you down a path that is not
appropriate. You could go down an i nappropriate path
is what worries ne.

MEMBER APCSTCOLAKIS:  Are you planning to
come to us when you design this PIRT exercise? | nean
this is not today's subject, right?

MR. SALLEY: Right.

MEMBER APOSTOLAKIS: (oviously the
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committee is very much interested in this. Do you
have any pl ans of com ng here before you actually junp
into it and invest a lot of effort?

MR SALLEY: Pat?

MEMBER APCSTOLAKI S: What is this 1207, by
the was? The end, the --

MR. SALLEY: That's when we're | ooking at
having it done.

MR BARONOWSKI :  To address Dr.
Apost ol aki s’ question, |'mPatrick Baronowski, Deputy
Director in Division of Ri sk Analysis and Speci al
Proj ect s.

Yes, | think we've been a little bit
remss in not having maybe some regular ACRS
subconmi ttee neeting on the fire program and as Mark
has pointed out, we're sort of filling in some bl anks
that we realize we should have done naybe beforehand
to have a nore systematic and conprehensive program

And so | would propose that we do have a
coupl e of subcommi ttee neetings as we go al ong i nstead
of comng in at the end and saying, "Look at this
great invention we have."

MEMBER APCSTOLAKIS: | think that's a
great idea. It really is a great idea.

MR. SALLEY: And we'll be happy to do
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that. Again, this process is just starting up. W're
trying to get our contracts in place. The question
you brought up, George, about the users, you know, one
of the early things that we saw was we didn't want the
PIRT panel to be made up fromthe guys who did the
nodels. W felt that would bias it.

MEMBER APOSTCOLAKI'S:  You need to m x
Mar K.

MR. SALLEY: Exactly, and that's what
we' re devel oping now, is that mx

MEMBER APOSTOLAKIS:  But it's everything,
but I think the conmttee is very much interested in
this PIRT business. So before you guys invest too
much effort and time intoit, it would be nice to have
a meeting, you know.

MR. SALLEY: When we get it framed up
before we do it, we'd be happy to conme before you.

CHAI RVAN WALLIS: Let me interject that
PIRT is really part of a circular |oop process. You
have a PIRT, and the experts say, "This is what we
t hi nk should be in a nodel."

Then sonmeone develops a nodel and the
code. Then you validate it, and when it doesn't work
on certain things, you say, "Ah-ha, we mssed

something in our PIRT," and you go back and do it
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again. |It's an iterative process.

MEMBER APOSTOLAKIS: Let's not forget
t hough - -

CHAI RMAN WALLIS: It's part of the
validation really. 1It's part of the validation

MEMBER APOSTOLAKIS:  This is not what
we're revi ewi ng today.

CHAI RVAN WALLIS: It can be part of the
validation is the point. It does tied in with the
val i dation

MEMBER APOSTOLAKIS: Validation is not
what we are reviewing. So be careful, Mark. Don't
nmention anything that's not part of today's --

(Laughter.)

MR. SALLEY: I'mjust trying to give you
your noney's worth, George, and t he whol e bi g picture.

MEMBER APCSTCOLAKIS:  You aren't going to
go in ten different directions here.

CHAI RVAN WALLI'S:  Don't put anything up on
t he screen which we can't question.

MEMBER APOSTOLAKI'S:  That's right.

MR, SALLEY: Ckay.

MEMBER SIEBER: |'m sorry you put that
sl i de up.

MR.  SALLEY: Getting back to the
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val i dation, again, the thing today and an inportant

point, too, is with the end

hoping to deliver

product here that we're

this year, it's a transparent

product, and what |'msaying is that all of our work,

t he cal cul ati ons we' ve done,

t he actual nodels where

we can't, other than the proprietary ones from | PRI

will be a part of this. So

at how we constructed this,

anyone can go back, | ook

| ook at the cal cul ati ons

t hat were done, and reproduce it.

So we're looking to get a fully
transparent product out.
Next slide, please. | never thought that

one woul d end.

MEMBER APOSTOLAKI S: Let's ask a broader

guestion here.

MR, SALLEY: U-oh. You just told nme you

weren't going there, George.

MEMBER APCSTCLAKI S:  The previous slide.

So what is the ultimate -- | nean, when will you say,

“Now |' m happy"? Wat kind of methodol ogy woul d you

like to have? You know, that's why you're validating

nodel s. You're doing PIRTs, doing other things.

When will we say, "Gee, we are in pretty

good shape now'? When we have what? A et hodol ogy

for doing a fire risk analysis, for exanple? O her
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kinds of things in the --

MR. SALLEY: George, that's just a | oaded

guestion. | mean, when | was happy when | was siXx
years old, | had different values than | do when |I'm
30 years old versus when I'm 48. |'mhappy this
changes.

CHAI RMVAN WALLIS: 1'Il give you the

answer, GCeorge.

MEMBER APOSTOLAKI S:  You don't have to do
it today, but next tine you're giving us an overview,
maybe you can tell us ultimately this is where we want
to be.

CHAI RVAN WALLIS: George, I'll give you
the answer. Wen you can put it in a fire PRA and it
tells you what the risk is.

MEMBER APOSTOLAKIS: -- fire PRA and
Prof essor Wallis does not object to anythi ng he sees.
Then we' re happy.

CHAI RVAN WALLI'S:  No, no, no, no, no.
When it's adequate for a fire PRA. You can make
predi ctions that you can use to eval uate ri sk.

MEMBER SIEBER Al of this work is
determ ni stic work.

MR. SALLEY: Yes.

MEMBER S| EBER: It's not based on
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di stributions or anything like that.

MR SALLEY: Yes. These are determnistic
mat hematical fire nodels.

CHAI RVAN WALLI'S: Its use is a nuclear
regul ation, and what tools is it going to support in
a nuclear regulation? That's when you' re happy.

MEMBER SIEBER: It tells you how many
sprinkl ers you need.

CHAI RVAN WALLI S:  Yeah, that's when you're
goi ng to make decisions, right.

MEMBER APOSTCLAKIS: | nean, it seens to
nme that when we have overviews |ike this or naybe in
a future neeting we ought to ask oursel ves why are we
doing all of this. Wat holes are we trying to fil

and where are we goi ng?

MR, SALLEY: Yes. | don't know that we
ever will be happy. | think there's always going to
be sonething else we'll want to know.

MEMBER APOSTCLAKI'S: It's in our nature.

MR. SALLEY: And sone other question wll
come up.

CHAI RVAN WALLI S:  Happiness is irrel evant.
What use is it to the agency is the question. How are
they going to use it, and that's what we were asking

t hi s norni ng.
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MEMBER APOSTOLAKI S: By definition, we are

happy - -

CHAI RVAN WALLI' S: The same thing we were
asking the last --

MEMBER APOSTOLAKI S:  -- when the agency's
needs are net.

CHAl RVAN WALLI S:  Yes.

MR, SALLEY: Ckay.

MEMBER APOSTOLAKIS: Let's nobve on to

Slide 4. It took us 20 mnutes to get there.

MR SALLEY: | want Slide 3 or -- excuse
ne -- 4, Slide 4, and I will step back and |let Sunil
up here.

MR. VWEERAKCDY: Sunil Werakody. |'mthe

G and Chief of Fire Protection, NRR the user of the
products that Mark devel ops.

As al ways, you know, it's a pleasure to
cone to the comm ttee.

| still don't know why | have a hard tine
sl eepi ng, George, the day before the ACRS neeting. |
know it's nothing to do with you, but --

MEMBER POWAERS: The nenbers have no
troubl e sleeping in the neeting.

MR WEERAKCDY: | don't think I had

anything to do with that.
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CHAI RVAN WALLI S: What happens after the
ACRS neet i ng?

MEMBER APOSTOLAKIS: He sleeps like a
baby.

MR, WEERAKODY: | didn't.

MEMBER POWNERS: Secure in the know edge
t hat --

CHAI RVAN WALLI S:  G@uys, we only have until
12 o' cl ock.

MR. WEERAKODY: All right. 1'mgoing to
nmake sone statenents and get out of here and Dr.

Gl lucci is sitting back there. He's going to defend
what | say. Ckay?

CHAl RVAN WALLIS: That's what the G and
Chi ef does.

MR. WEERAKQODY: Yeah. He's ny senior fire
PRA. So ny job is to nake statenments. Hs job is to
defend ne.

CHAI RVAN WALLI S: Very good.

MR. WEERAKODY: Wth that, let ne go to
the first bullet. Verification and validation of fire
nodels required by NFPA 805. Dr. Apostolakis
nmentioned this. W have 41 units adopti ng NFPA 805.
What the rule says is there should be acceptable

net hods and nodels. Ckay?
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It's slightly different from how it is
worded here, but | very precisely. So really as far
as NRI is concerned, we |ook at what Research do
alerts and nake a determ nati on whether the nodel is
accept abl e for 805.

Then the second bullet, it is going to
mnimze unnecessary conservati sms or apply
appropriate conservatisns in the proper areas. |If |
think of an analogy, think of |ike an onion that we
peel out in terns of howwe would use fire nodeling in
our regul atory decisions. The better the tool is, the
nore sharpening of the pencil we can do or the nore
peel s we can take off in naking that decision, that
regul atory decision in terns of, you know,
i mpl enenti ng and enforcing our regul ati ons.

Support regulatory decision nmking to
i nsure that our deci sions provi de reasonabl e assurance
that the health and safety of the public will not be
endanger ed.

MEMBER APCSTOLAKIS: Wit a minute. Let's
go back to this. 1In the second bullet there is sort
of aninplicationthat all we have in these nodels are
conservatisnms, and it seens to nme that we may have
non-conservati sns, too.

MR WEERAKODY: No, that --
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MEMBER APOSTOLAKI'S:  In fact, sone of your

predictions in the report of the nobdels are under
predicted, right?

MR VEEERAKODY: No, that's not what | was
trying to --

MEMBER APOSTCLAKI S:  Yel | ow mi nus?

MR. VWEERAKCDY: No. |'mnot saying that
everything in the nodel is conservative.

MEMBER APOSTOLAKIS: But it's inplied
Suni | .

MEMBER BONACA: Well, it says "or apply
appropriate conservatism"”

CHAI RVAN WALLIS: Right. 1It's both sides
of the coin.

MR VEERAKODY: No, no, | think -- let me
clarify that.

MEMBER APOSTOLAKIS:  You are very much
used in this business to tal k about conservatisns we
use. Sonetines we are not conservative, not
deliberately, but let's faceit. Sonme of these nodels
are not al ways conservati ve.

| know what you mean though, anyway.

MR. VEERAKCODY: Okay.

MEMBER MAYNARD: | think the second bull et

says that though, either way.
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CHAI RVAN WALLIS: Well, we're not going to

debate Bullet 3. W're going to nove on fromt hat
one.

VEMBER APCSTOLAKI S: It doesn't
necessarily apply approxi mate conservati sm

MR WEERAKCODY: What 1'd like to -- I'm
sorry.

MEMBER APOSTOLAKI S:  Go ahead.

MR WEERAKCDY: Wiat 1'd like to do is
el aborate Bullet 3 with three statements. Point one,
you know, 20 years ago we ran conp. burn in support of
| PEEE. Okay? And then sone of you know how hi gh
quality that is. Oay?

Over the last four or five years, we have
made some regulatory decisions wusing the fire
nodeling. W didn't have 1824. W had 1805, and |
have two of ny staff nenbers. Naeem Igbal, he's going
to go through an exanpl e of how we nade sone deci si ons
in the, you know, inspection finding area using the
state of the art that was present at that tine.

And what | would say is without any
hesitation, is 1824 will take is a significant step up
in the quality of those decisions because we made
regul at ory deci sions using what | woul d say are point

estimates. W didn't have a whole | ot of, you know,
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hi gh | evel of grass pond (phonetic), the accuracy that
1824 brings in.

So one of the reasons we are really
speaking for NRR is appealing to this conmunity and
those 1824 is going to enable as to not perfect, not
be perfect, but nake a significant step up.

In fact, | could say wth reasonable
assurance that 1824 is world class in terns of the
state of the art because | haven't seen anything
that's of higher quality in fire nodeling, but again,
| haven't seen a whole lot out there. So, you know,
that's why |'msaying it's reasonabl e assurance.

And one other final point that | want to
convey to this comittee is in ternms of rmaking
regul atory decisions, if I'm reviewing a license
anmendnent where |' msharpening the tool like this too
much to deci de whet her a particul ar amendnment shoul d
be granted or not, we wouldn't grant it. | nmean, we
woul d just deny it.

| don't have exanples in fire nodeling per
se, but | have an exanple in CO,. A licensee cane in,
and they basically said, | don't have 50 percent. |
have 27 percent, and they showed sone cal cul ati on as
to why that may be just enough.

We deni ed t hat anendnment because we sai d,

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

112

"Look. You know, that doesn't give us the reasonable
assurance. "

So ny parallel is if sonebody takes a
nodel and relies on it too much for the bottomline
and t hen shar pens that tool too nuch, we woul d say no.

Ckay, and because that's not the right way to manage
safety of plants.

Then finally ny other bullet. W do
support in addition to 805; we have been supporting
wi thout 1824 some of our other issues like fire
protection is DP (phonetic), and both |icensees, fire
protections deviation and exenption request.

So | think I"'mdone with this slide, and
this is ny only slide, right, Mark?

| just againreiterate the purpose of, you
know, at |east our presence here is to appeal to this
conmttee to endorse this docunent so that we can
i mprove the quality of our decision nmaking.

Thanks.

MR SALLEY: That was our commerci al
nmessage brought by the sponsor of this program

MEMBER PONERS:. Happy cust oner

MR. SALLEY: Hopefully happy custoner.

Next slide, Jason

kay. | want to start focusing in on the
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exact project here and tightening it up a bit.

Fire nodeling is nothing new Fire
nodel i ng has been around for a while. If you guys
were all getting older, | guess, if we renenber back
to the 1980s after the Brown's Ferry fire when
Appendi x R was first being framed up, there was an
argurment froma nunber of the utilities, especially up
in the New England area that wanted to go with a
"design basis fire," and they said, "Hey, there are
these tools called fire nodels, and we can tell you
what the design basis fire was."

And that novenent was starting. O
course, at the tine when it was |ooked at, fire
nodeling was inits infancy, and there wasn't a | ot of

confidence init yet. The Commr ssion decided in 1980,

if you read the Federal Register, to go with a
determ ni stic Appendi x R

W' ve cone 20-plus years since then and
t here has been a | ot of advancenents in fire nodeling.
A big program that really introduced it to the
i ndustry was CGeneric Letter 88-20, Suppl enent 4, when
we | ooked at the vulnerabilities beyond the design
basis. Tools |like FIVE were devel oped by EPRI, and we
started to bring in this world of fire dynam cs in how

the fire nodel was used, and it was a big step if you
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t hi nk about it.

| f you think about fire hazard anal ysis
before that, everybody was quite content counting up
all of the BTUs of all the combustibles, dividing it
over the sure footage of the roomand trying to back
it into the ASTM E-119 curve.

So the | PEEE real |y took us a step further
in thinking that's not how thing burn. You need to
use these physical nodels. So that was a big step.

MEMBER APOSTCLAKI S: That was the first
time this happened, was the fire in Indian Point PRAs,
wasn't it?

MR. SALLEY: Yes. |'ve got to give you

credit for that one, George. Yes.

MEMBER APCSTOLAKI'S:  There was the fire in

| ndi an Point in 1981.

MR. SALLEY: | guess what | bring with the
| PEEE, George, is we went across the industry, and
every plant had to do sonething, sonme type of fire
anal ysis which led to fire nodeling conp. earn
(phonetic) or the FIVE nethod.

A couple of years ago the Conm ssion
deci ded to nove forward still and they passed 10 CFR
5048(c). Sunil talked about this. This, of course,

is the performance based (pause) --
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MEMBER APOSTOLAKIS:  On this slide though,

since you are having --
MR. SALLEY: Ch, |I'msorry.

MEMBER APCSTOLAKIS: On this slide, you

know, a point of disagreenent, | guess, at the
subconmittee neeting, and I'msure they will address
it, is how do you answer the question how accurate

something is, and the subconmttee took the position
that you do that using probability distributions, and
you guys used col ors.

So we will address this at sone point?

MR. SALLEY: W are going to address that,
and we' ve changed, George based on your comment. So
|ater oninthe presentation, some of the experts from
NI ST will talk about that, Kevin in particular.

You forced us to change, George.

MEMBER APCSTOLAKI S:  Every tine we nake a
comment, you agree with us. This is not fun.

MR. SALLEY: |I'msorry. | skipped a slide
t here.

But, again, we're | ooking at the accuracy
of the fire nodels, and another thing that rolls out
of this is when you have the five nodels, you will see
that sone do things better than others. So it wll

hel p you in the selection of the nodels.
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Let's get to the slide that I
i nadvertently junped to.

Agai n, the Conm ssion has noved forward.
W' ve revised the regulation. There is now 5048(c),
which allows the |icensee -- Sunil spoke to this, and
we have over 40 |icensees that have signed up to go
this day. So this is the wave of the future.

In starting this project, we found a
docurment. It's actually an international standard put
out by ASTM 1355, and it gives us a road map or an
anount of gui dance on how to do this project.

Thi s standard has been around for a whil e,
but it has not been exercised nuch. W learned a |ot
about it, and we're going to have a | ot of feedback to
the ASTM committee about using this standard.

In the big picture, this was a
col | aborative project. W worked with IPRI. W
worked with NI ST. Actually IPRI brought in EDF with
their fire model MAGC. So we had a lot of smart
peopl e working on this project.

To V&V a nodel or to evaluate a nodel is
a job. W did five, five nodels. That nade this
proj ect much nmore conpl ex and nuch harder. It nade it
better, but it was a |lot of hard work.

Now, when Sunil and NRR cane over with
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their request, they didn't request to give ne a fire
nodel . Their request was much nore. They wanted a
series or a suite of fire nodels, and the idea was
that for the fol ks who were noving especially toward
the 805, is that they would have a tool box. Okay?
| f they needed a sinple calculation where they were
| ooking for something like a hot gas |ayer and you
knew the fragility of a cable was 400 degrees
Fahrenheit, you were getting calculations in the
t housands of degrees, it didn't make sense to run
detail ed conputer nodels for three, four days when you
could do a sinple hand cal cul ati on.

So the first two nodel s that we eval uated
was 1805, which s the one the NRC produced, and FlI VE
Rev. 1. So the first two tools in the tool box are
those sinple hand correlations that are done on
spr eadsheet s.

| f you want to, as Sunil says, sharpen the
pencil, look at it a little harder, we nove to the
next tier, the next |evel of fire nodeling.

MEMBER CORRADINI:  Is this the second one
you said, 1805 N?

MR. SALLEY: FIVE, F-I-V-E, Rev. 1, the
EPRI nodel

The second tier is to go to the two zone
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layer. W all know that when the fires burn, we tend
to get nice two zone arrangenents where you have the
upper hot gas |ayer and the cooler layer. There's
nodel s that do that, and we refer to themas the two
zone nodel s or the zone nodels.

CHAI RVAN WALLIS:  So you don't have a well
m xed contai nnent .

MR SALLEY: No.

CHAI RVAN WALLIS: This is a reference to
the earlier.

(Laughter.)

MR. SALLEY: |1'mgoing to get right back
on track on that, G aham

The zone nodel s, CFAST i s put out by NI ST.

It's available. It has been around for a while.
It's pretty rigorous code. Also, EDF through EPRI has
a code called MAA C that they use. It is another
cl assical two zone nodel. So those are two nore tools
in the box.

Finally, if you really want to work this
out and get intoit, we get into the world of fluid
dynam cs. The nodel that we chose was Fire Dynami cs
Simulator. |It's put out by NIST, and it's the CFD
cl assi cal code.

So we've got five fire nodels.
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CHAl RMAN WALLI'S: That's the nodel of the

future, isn't it? That's the real MCoy, that one.

MR SALLEY: It's the Ferrari of the
bunch. You know, | was doing the Mbdel A Ford for the
common fol ks.

MEMBER POAERS: Sonehow calling --

MEMBER APOSTOLAKIS:  You don't need a
Ferrari to go from--

MEMBER POVWERS: Calling FDS a Ferrari
inplies a speed that doesn't exist.

MR. SALLEY: So we've got a suite, if you
will, of five fire nodels. In those nodels we | ooked
at the first and said, "Wat are we interested in
fire?"

And we basically came up with 13 different
physi cal paraneters that we thought we could get a
handle on to do this evaluation. So we had five
nodel s | ooking at 13 different paraneters.

Now, hot all of the nodels could do all of
t he paraneters, and again, that is sonething val uabl e
t hat we shook through.

MEMBER CORRADI NI :  Can you give ne sone
exanpl es? So these are |ike dependent vari abl es that
are key figures of nmerit to look at?

MR. SALLEY: Exactly, exactly. Wen we

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

120

have a fire, the fire will burn and we'll have a
plune. So one thing is how hot is that plune.

It makes a hot gas layer. Well, what's
t he average tenperature of that hot gas |ayer? Heat
transfers radiation to a target. So those are the
figures of nerit in PIRT-speak or key paraneters in
fire nodeling-speak.

MEMBER SIEBER: This is really a mniature
PI RT that you've done.

MR, SALLEY: | put the cart before the
horse, Jack, and |'m sorry, but yeah.

MEMBER SI EBER  Ckay.

CHAI RMVAN WALLI'S: To a point, yeah, this
is going toreally help us in the PIRT.

MEMBER S| EBER: Sure. Al you have to do
is copy what you did here.

MR, SALLEY: Yes.

MEMBER APCSTOLAKIS: Well, this is not
really PIRT.

CHAI RVMAN WALLIS:  No, it isn't.

MEMBER APCSTCOLAKI S:  What you need, the
information you need to do a fire analysis. That
really deals w th nodeling.

MEMBER SI EBER: -- things that that aren't

listed there.
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MR. SALLEY: And then we | ooked at 26

experiments. Now, if you start seeing this matrix in
your m nd, you' ve got five fire nodels, 13 paraneters,
and 26 experinents. You can see that there's a | ot of
cal cul ation going on here. There's going to be a |ot
of anal ysis work.

It's also very --

CHAI RVAN WALLIS: Can | tal k about the
experiments there? Maybe one result of your study
ought to be to point the way to nore conprehensive
experiments. | look at, say, RCJ over H, which is the
di stance along the ceiling divided by the height of
the fire. The range of the experinments is
extraordinarily small. It's 1.2 to 1.7. There nust
be roons where you're concerned about a rmuch bigger
range of things along the ceiling.

MR. SALLEY: And | have speakers that are
going to conme after ne, Kevin and Anthony, who are
going to speak to those paranmeters and how we went
about it.

CHAI RVAN WALLI S: Because | think that you
may have a | ot better analyses than you have in the
range of experinments for sone of these things.

MR. SALLEY: They will address that, and

| will be getting out of my | eague.
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CHAI RVAN WALLI S:  Thank you.

MR. SALLEY: |1'mdealing with you guys.

MEMBER SIEBER  And the tools are not
particularly good at those full ranges.

MR, SALLEY: | will let the experts answer
t hat .

MEMBER SI EBER  Ckay.

MEMBER PONERS: |'m struggling to think of
an accident analysis code where that's not the case,
Graham The code can cover a bigger range than the
experiments ever will.

CHAI RVAN WALLI'S:  Yeah, but this is for a
narrow range of experinents. That's why | said that.
| can't imagine it's only maki ng measurenent for one
point in the ceiling.

MEMBER PONERS: Again, | struggle to think
of an accident analysis code where that's not the
case.

CHAI RVAN WALLI'S: Ckay. You don't need
nore information?

MEMBER POWNERS: Ch, you're |love to have
it, but practicality gets in the way.

CHAI RVAN WALLI S:  Ckay.

MR. SALLEY: So you can see the nmatrix

| ayout, five nodels, 13 paraneters, 26 experinents.
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Anot her very val uabl e thing that canme out of doing the
five fire nodels was that they all cone fromthe sane
basel i ne of experinents.

Now, that's inportant because if | have a
code and George has a code, and he goes and vali dates
his, he picks ten experinments and he does his. | pick
ten different ones and do mne. W both validated it,
but we cane fromdifferent bases.

Here we cane fromthe solid baseline, and
this | ooks toward the future. Soneone el se cones up
Graham develops -- you know, him and George get
together, and they come up with the ultimate fire
nodel, and this is going to be the ultimte fire
nodel . Because we've done a transparent process here,
you can go back and | ook at our experinents and take,
you know, Grahamis ultimate fire nodel and run it and
see how well it does against us.

So we've established a foothold here, a
basel i ne of how we nove forward with that, and that's
a very inportant point of this project.

This project also went through a 60-day
public conment period. W had a nunmber of coments
from around the world. |It's amazing who reads our
stuff and sends us comments. Hopefully we've resol ved

t hose.

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

124

| PRI has sponsored a peer review. W had
three excellent peer reviewers, Dr. Quintere from
Maryl and, as well as Phil Dineno and Dr. Beyler from
Hughes Associ ates that we went through a ri gorous peer
review in Decenber, and we think it's prime tinme for
this docunment to nove forward.

So with that |1've nore than covered the
introduction. | would like to turn this over to Jason
Driesbach, and he's going to give you the last big
picture and we're going to dive into your coments
t hen, George.

MR. DRI ESBACH. As Mark nentioned, ny nane

is Jason Driesbach. | was the project nanager for
this project for the |ast stage of it. I'mgoing to
provide -- this next slide is basically providing a

high | evel overview of the process. Mark tal ked a
l[ittle bit about some of the things we went through,
but this is for the benefit of the fol ks that weren't
at the subconmittee neeting so that we can get through
j ust the process.

" mnot going to gointo any detail in the
vari ous boxes here. | just want to provide the
process and explain how we did what we did, nore or
| ess, not the details necessarily, but why they're

inmportant to do it this way.
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So the first part, as Mark has nenti oned,
we've identified fire nodeling tools with the hel p of
our partners, as well as NRR.  NRR was instrunmental in
identifying the fact that we want nore than one. Five
is what we went with, and a variety of types of codes.

And we want to evaluate, identify, and
select the fire experinents. This was another really
extensive task. W'Ill talk alittle bit about it
| ater.

We also identified the scenarios and the
inmportant five nodeling paraneters to identify.
Those, as Mark nentioned, are like hog gas |ayer
tenperature, heat flux, oxygen concentration, snoke
concentration, all the way down to target tenperatures
and those kinds of things, that are fire nodel
out put s.

The i nportant part is these paraneters are
fire nodel outputs and can be conpared with
experiments. The experinments do nmeasure these fire
nodel ing paraneters. So we have the ability to
directly conpare it with the nodel outputs.

During the process we identified a problem
relating to the applicability of our results. W
realized that while the experinents were all ful

scale experinments that we chose, they weren't
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performed in real nuclear power plants obviously. W
didn't have any U S. data as far as experinents
performed in nucl ear power plants thensel ves.

So t he experi nents are obvi ously not goi ng
to match exactly with the real scenarios. So the --

CHAI RVAN WALLIS:  Well, excuse ne. Wre
nost of the experinments based on burning a |iquid fuel
in sort of a dish or sonmething |ike that rather than
bur ni ng ot her things?

MR. DRI ESBACH. For the nobst part they
were liquid fuels. There were spray fires as well.

CHAl RVAN WALLI'S: Rather well defined
fire.

MR. DRI ESBACH. Exactly. That was a key
paranmeter. Anthony will talk about that. Anthony
Hamins fromN ST will tal k about that |ater when we go
into the experinment part.

So we resol ved t he probl emt hrough t he use
of what we call scaling paraneters conmon in the fire
sci ence community, and we provide gui dance for the
users in how to evaluate their particular scenarios
usi ng these paraneters to be able to conpare with the
results that we've got.

Then as listed next in the figure is the

verification part. W talked a little bit about that
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before. W relied nostly on the devel opers for this.
W reviewed their processes and determ ned the quality
and documented them It was nore of a reference to

the developer's technical docunentation versus us
goi ng through and evaluating the nathematics or the
nuneri cs behind the codes.

Again, our focus was on the validation
work. As | mentioned here, the mpjority of our effort
was the conparison between the nodel and the
experiments, which we term as the validation. W
docurment hundreds of nodel predictions along wth
conmparisons with the experinents.

We docunent the differences between the
nodel s and the experinments, and in an attenpt to
guantify those differences in the next step, which is
t he nodel accuracy step. And here we deternine the
range of nodel predictions over the range of
experiments. This is going to be discussed a little
bit further, and it canme out from our subcommittee
neeting earlier.

And then finally, we're reporting the V&V
results in the seven volunes. It's about 1,000 pages
worth of information, as well as hundreds and hundreds
of graphs, time histories.

The boxes highlightedinredonthis chart
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indicate areas where the ACRS subcommittee had
guestions, and the next part of the presentation wll
attenpt to address each of these questions as we go
t hrough t hem

One comment that was nade is that perhaps
you should nake it explicit that you are dealing with
conpartnment fire nodels. So when you say fire
nodeling tours or when the title of the report is
verification and validation of selected fire nodels,
| think if you insert the word "conpartnent” there you
will be nmuch nore accurate, and the people will know
what you're tal king about.

MR. DRI ESBACH. Ckay. So the first box
highlighted in red is the fire experinents, and the
guestion that the ACRS subconmittee rai sed was how
wer e t he experinments sel ected, and Ant hony Hami ns from
NIST will explain a little bit nore in detail about
the sel ection of the experinents.

Ant hony.

MR HAMNS: Good norning. M nanme is
Ant hony Ham ns, and |I' mthe | eader of the Anal ysis and
Prediction Group at the Building and Fire Research Lab
at NIST in Githersburg, Maryl and.

"' man experinentalist. | have about 25

years of conbustion and fire measurenent experience.
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My remar ks are focused on t he questi on how
were the experinments selected, but I'Il be happy to
answer any of the other questions regarding the
experi ments.

There were 26 tests fromsi x experinenta
configurations that were sel ected for evaluation. The
enphasis was on using high quality data and | et ne
expl ai n what that neans.

Al'l of the experinents were realistic in
scale to assure direct applicability to nucl ear power
pl ant applications, avoiding hidden scaling effects
t hat m ght otherw se affect nodel accuracy. So these
were directly applicable to nuclear power plant
applications in terns that will be described by two
speakers following ne in terns of scaling paraneters.

The fire heat release rate controls the
thermal environment in a conpartnent fire. So in this
study the heat release rate was not calculated. It
was controlled and in the nodels it was specified, and
it was based on neasurenents.

CHAI RVAN WALLIS:  When we have a fire in
a nuclear plant, how well can we predict this fire
heat rel ease rate?

MR HAMNS: At this point we don't do a

very good job of predicting fire spread and growh in

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

130

an arbitrary configuration. the evaluation was based
on understanding the heat release rate, running the
nodel s, and conparing them to experinments where the
heat rel ease rate was wel| under st ood.

CHAI RVAN WALLIS:  This seens to be one of
the inputs you have to put into your nodel in the
fire.

MR HAMNS: Because it's the input.
That's correct.

MEMBER CORRADI NI :  So a specified source.

MR HAMNS: Exactly, yes. The fires
t hensel ves were gaseous or liquid fuels which were
wel |l controlled. Either the burning rate was neasured
or the supply rate was neasured, and the uncertainty
was understood in that neasure.

CHAI RVAN WALLIS: And there was no
secondary conbustion. There was no flashover to
something else. It was just a very -- just one fire
and no --

MR. HAM NS:  Yes.

CHAI RVAN WALLI S:  Ckay.

MR HAMNS: Al right. The other --

CHAI RMVAN WALLI'S: And English | anguage
fire. That's interesting.

MR HAMNS: Well, it wasn't an English
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| anguage fire. However, there are experinents that
have taken place in other countries, but unless they
were wel | docunented in a | anguage t hat we under st ood,
we did not consider themfor selection.

MEMBER CORRADI NI :  Can | ask one question
| " mkind of curious about? So you had a known source

term Al of the source terns were either gaseous

fuel or liquid fuel. So you didn't have a solid fuel,
and if | understand correctly, you did not | ook at
what | would call an oscillatory phenonmena where |
would have a source. | would grow | would

essentially increase the fuel source to watch it do
this and dothis. So | wouldn't see an oscillatory or
frequency based phenonena.

MR HAMNS: Well, let ne explain alittle
bit nmore to clarify the answer to your question.
There were a nunber of different scenarios that were
selected for study, and in a pool fire, for exanple,
steady burning is achi eved after several mnutes. So
there's a ranp-up that occurs as the heat feedback
process warns up the fuel and it starts to burn faster
and faster.

So typi cal | y neasures were nade usi ng | oad
cells, for exanple, how fast the fuel will burn. So

we did ook at the ranp-up. Wth gaseous fuels we
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al so had -- we could control the rate of delivery of
the fuel. So in those experinents sonetines the fuel
was ranped up, and it was nmintained at a steady
val ue, and then it was ranped down.

So we did | ook at transient changes of
fuel burning rate as part of the study.

MEMBER CORRADI NI :  And then just one | ast
guestion just for understanding for source term So
since I'mnot a fire type person, sone people were
talking as snoke. | call it soot. Is the fact you
use a gaseous fuel or aliquid fuel create a character
of soot that could be fundanentally different than
what you'd see froma solid agent or a solid fuel ?

MR. HAMNS: Yeah, the nobst inportant
aspect in the production of snoke is the fuel type,
and the conpartnment conditions. For exanple, when a
fire is small and starts to burn in this room for
exanple, on this table top, these pieces of paper,
it's what's called well ventilated. There's enough
oxygen to burn this to near conpletion.

However, once half of this room is
burni ng, the amount of oxygen in the roomis depleted
and the conmbustion chemi stry is conpletely different,
and so what's difficult to nodel, and none of the

nodel s have chem stry in them none of them have

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

133

detail ed chem stry.

MEMBER CORRADI NI :  Real ly?

MR HAMNS: That's absolutely right.
None of them have detailed chem stry. Detailed
chenmi stry can be done in a conbustion situation.

MEMBER PONERS: Be absol ute precise. The
nodel s that you tested don't have chem stry.

MR HAMNS: That's correct.

MEMBER POAERS: There are nodels out there
that have chem stry in them

MR HAMNS: That's right.

MR- HAM NS: There are conbustion nodel s
that have chenmistry. The fire nodels at this point
have very limted anmounts of chem stry.

MEMBER POWNERS: | point to thinks Iike
Wl | ken and there's anot her one that have actually a
fairly el aborate soot formation nodels in them and
there are fire progression nodel s.

CHAI RVAN WALLI'S:  Maybe this is why they
seem to do poorly on snoke and alnost all of the
nodel s do poorly on snoke.

MR HAMNS: the nodels at this point are
tracki ng snoke, the nodels that we test.

MEMBER CORRADI NI :  Okay. Thank you.

MR HAMNS: The other criteria that |'d
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like to nention are conpl ete docunentation of the
experimental apparatus instrunentation procedures.
Vel | docunented experinents are inportant to assure
that the experiments could be repeated and that the
nodel boundary conditions were well specifi ed.

Experinental uncertainty --

CHAI RMAN  WALLIS: Well, these were
designed to | ook |ike something that m ght occur in a
nucl ear plan. The Factory Mitual peopl e have been
doi ng experinents for decades with grids of tinbers
and all sorts of stuff, but that is of no use to you?

MR HAMNS: Well, we actually did use a
Factory Mutual set of data for this evaluation, yes.

CHAI RVMAN WALLI'S:  But not that nuch. You
maybe selected some that was nost relevant or
somet hi ng.

MR HAMNS: Yes. W were |ooking for
rel evant data that was conprehensive. |t could not be
reduced scale. Many of their experinents were in
reduced scal e, nd many of themweren't focused on the
types of neasurenents, the paraneters that we were
interested in.

So experimental uncertainty | nentionedis
enphasi zed i n our study. For exanple, the uncertainty

in the heat release rate is a very inportant
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paranmeter, and it allows us to estimte nodel
sensitivity to the uncertainty in that paraneter,
whi ch drives the thermal environment in a fire.

So the experinents were sel ected based on
these criteria after an extensive review of the fire
literature, and we found that there's a scarcity of
wel | docunented, high quality, real scal e departnent
fire test data that is available for validation

For this reason, nmany of the experinents
wer e specially funded by the NRC and an international
group of fire scientists funded by their hone
governments to work on fire nodel validation for
nucl ear power plant applications. This is called the
| CFMP group. NRC is a nenber of the ICFMP and is
| eadi ng that group.

VI CE CHAI RMAN SHACK: Wouldn't it have
been worthwhile to include sonme reduced scale
experiments just so you get sonme experience with
scaling and the validity of the scaling?

MR HAMNS: That's sonething that we
consi dered, but we did not do at this tine. There are
a trenendous anount of reduce scal e experinents that
one coul d have consi dered, but we were concerned about
hi dden scaling effects.

VI CE CHAl RMAN SHACK: Well, | nean, | can
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understand why you want to enphasize the full scale
test, but it would seem to nme that including sone
smal | scal e data woul d have been very val uabl e to get
a notion of how well you can scal e.

MEMBER CORRADINI:  Well, | mean, to ask
the question differently, do the scaling | aws that you
were using to nake judgnents dictate or indicate that
there was such significant distortion that you
woul dn't want the -- that's what I'"'mtrying to -- the
| ogic that you threw these guys out --

MR. HAM NS: No, no, no.

MEMBER CORRADI NI :  -- was based on scaling
| aw di stortion or what?

MR HAMNS: No. W were concerned that
there were hidden artifacts that we wouldn't fully
understand, as was the case in all of the experinents
that we | ooked at. There were unspecified boundary
conditions or some other thing that wouldn't all ow us
to do a good job.

MEMBER CORRADI NI :  Okay, all right.

MR HAMNS: So let ne go on. The NRC
sponsored two of the experinents we considered of the
six configurations and data from two of the others

were provided by this international group, this | CFWP

gr oup.
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So over the last five years the NRC and
the international conmunity has spent mllions of
dol l ars on experinments to --

CHAI RVAN WALLIS: Wll, I'"'mgoing to go
back to the factory mutual. | think Heskestat was
there, wasn't he? And he's got two of the
correlations you used. Presumably his coalition fit
his data for some reason, and you just |ook at how
well they fit your data. | nean, if they fit his data
very well and they didn't fit sone of your data well,
there's sone reason for that. Maybe you could --

MR HAMNS: W used -- for exanple, the
Heskestat correlation is very inportant in the
devel opnent of sonme of the zone fire nodel flanme high
correlation and in certainly the hand cal cul ati ons.
Al of that sort of work went into devel op these
nodel s, and they were usually focused not necessarily
on conpr ehensi ve conpartnent fire experinentation, but
they were focused on one aspect, for exanple, flane
hei ght in an open burning room

So nost of the studies at Factory Mitual
were very focused, and we tried to sel ect
conprehensive data sets, and that was our criteria.
Over the last five years the NRC and t he i nternati onal

comunity has spent mllions of dollars because there
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is alack of well docunented, high quality, real scale
conpartnent fire test data. For exanple, there have
been few industrially sponsored conpartnment fire
experiments in the open literature. Tests sponsored
by industry are typically proprietary and are
typically focused on specific fire scenarios, oftenin
reduced scal e and not necessarily rel evant to nucl ear
power plant scenari os.

Many experinents considered in this
sel ection process were discarded, including those by
the Navy in which the ventilation systens and their
interaction were conplex and not particularly well
docunent ed.

In addition, steel surfaces and confined
conpartnents are not accurate representations of
nucl ear power plants.

So in sunmary, there was an extensive
reviewof the literature. It showed that there was a
scarcity of relevant high quality fire conpartnment
test data. Many data sets were discarded because they
did not neet the selection criteria, and the data
consi dered here was carefully sel ected.

The experinents that were selected
represent a range of fire conditions in ternms of heat

rel ease rate and conpartnent geonetry, and a usefu
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way to characterize the experinments is interns of key
scal i ng paraneters, which enabl e an understandi ng of
the applicability of the experinents in nuclear power
pl ant scenarios, and this will be discussed next.

MR. DRI ESBACH. As Ant hony said, the next
guestion that was posed by the ACRS Subconmittee had
to do with the technical basis for the scaling
paraneters, and kevin McGattan fromN ST is here and
expl ai ned nore about these paraneters and how t hey
cone to pass.

MR. MGRATTAN. Thank you. M nane is
Kevin McGattan. |'ma mathematician at N ST, and
|"ve been asked to explain the history of fire
research in about three mnutes. So here it is in one
sli de.

W'l | start around the m d-1800s with the
Navi er Stokes equations. Cbviously this speaks nostly
to me as a mathematician, but | also point out how
experinmentals | ook at the worl d.

D-star, Qstar, these ternms have been
bandi ed about in these sessions, and there was sone
confusion last time about what these actually nean.
so | thought | could quickly explain a little bit
about what D-star and Q star are.

| f you take the energy transport equation
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that |I'm showing here in this slide and you were to
nondi nensionalize it a fairly strai ghtforward way and
set the fraud nunber equal to one, if you choose this
| ength scale that | have up there, the Qdot, whichis
the total heat rel ease rate, over sone of the anbient
conditions, density, tenperature, and so forth, what
you will do is when you integrate that energy source
term the Q dot, triple prime, that's the heat
rel ease rate per unit volune. Essentially that's the
fire in the equations. Wen you integrate that over
the volune of the fire, you will get unity.

Ckay. So you've essentially scal ed your
equations with the heat release rate of the fire.

MEMBER CORRADINI: Say it again. |'m
sorry. Sl ower.

MR. MGRATTAN. | told you |I had three
m nutes, and we're still in the 1800s. So --

CHAI RVAN WALLIS: We'Ill give you nore.

MR. McGRATTAN.  You'll give nme nore tine?

CHAI RMVAN WALLIS: That's okay, but the
food number is wong though.

MR. McGRATTAN. The food nunber is wrong.

CHAl RVAN WALLIS: The food nunber, B
should be multiplied by the density difference.

What's driving this is the intensity difference
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bet ween the hot and the cold gas, and then you shoul d
have a density ratio.

The velocity is governnent by rho V
squared, which is the actual density. So you need a
density ratio in there. Food nunber should al ways
have a density ratio, a density difference and a
density. It should never be expressed this way.

MEMBER CORRADI NI @ but other than that
it's okay.

CHAI RVAN WALLI'S:  No, unless you have two
different densities, you don't have a food nunber,
right?

MEMBER APOSTOLAKI S: It would be easier if
some value point is closer to the screen when you're
talking. You can use a cursor here to do that.

MR. McGRATTAN. Ckay. Here's the pointer.

MEMBER APCSTCLAKIS: Here's a pointer.

MR. McGRATTAN. What |'mmerely pointing
out here is the correspondence between the velocity
and the length scale. CGCkay? |'mgoing to choose a
length scale. 1'mgoing to call that D-star. Ckay?
And by choosing that particular expression on the
screen -- do | have a pointer here? GCkay. |It's
better inthe wite-up -- but when | choose this as ny

characteristic length scale, okay, feed it back into
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the energy equation, integrate the source term M
source termessentially becomes one.

To me as a nodel and now | solve this
nondi nensi onal i zed set of equations nunerically, and
when | rescale ny results, I'messentially getting a
plume froma fire that woul d be as big as your coffee
cup filled with gasoline to maybe an oil tank farm
kay? That's the beauty of this type of scaling. |
can apply it from about six inches to 60 nmeters or
even nore. W probably don't even have test data to
figure it out.

MEMBER ABDEL- KHALI K:  Thi s equation
doesn't even have a radiation heat transfer term

MR. McGRATTAN. Right, right. Right now
we' re not considering radiationinthis scaling. This
is just purely the transport of snoke and heat from
the fire. The snoke plunme is our nost inportant
driver of the snoke and the heat.

MEMBER ABDEL- KHALI K:  But isn't that an
i nportant paraneter? You know, one of your --

MR. MGRATTAN. It is, and the scaling
that |'mdescribing here is not the only way to scal e
t he equations, but for our tests which focus mainly on
the transport of snoke and heat fromthe fire, the D

star or the Qstar, these types of the paraneters were
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our nore inportant.

CHAI RMAN WALLI'S:  Now, Q star is good, but
| think in your table it's wong. | says the neat
rel ease rate and the flame height. It's actually a
flame dianmeter that defines Qstar, not the flane
hei ght .

Now, that's okay. You can fix that. What
| found, | deduced these things, and what | found the
nost inportant thing was delta T over T. | nean, it's
the tenperature difference between the hot and cold
di vi ded by t he absol ute tenperature, which is the sane
as the density ratio. So it appears in all of these
things, and it's hidden in them You don't have it,
but it's sort of hidden in all of them

MR McGRATTAN:. No. In fire research our
nost inmportant quantity is the heat rel ease rate.

CHAI RVAN WALLIS: But if there's no
density difference, nothing ever happens. So you've
got to have a density difference somewhere. Not hing
ever happens in a fire, and this is a density
di f f erence.

MR. McGRATTAN. The density difference is
in the nomentum equati on where the source termof the
velocity is. Here we're focusing on the energy

equation, and what I'mtrying to explain is that we
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scal e these equations --

CHAI RVAN WALLI S:  Energy equation causes
a tenperature difference though. Wthout a
tenperature difference, there's no energy effect.

So anyway, | don't want to quibble with
you. | think these are perfectly good, nornalized
par anmet ers.

MEMBER CORRADI NI :  So since he's okay with
them just | want to make sure. Were did you -- you
nmentioned Qstar. Were is Qstar defined? | didn't
read the reports. So | apol ogize.

MR. MCGRATTAN. And | apol ogi ze, too,
because in putting this slide together it was hard to
put everything on.

MEMBER CORRADINI: That's fine. So it's
sonewhere. | should find it.

MR. McGRATTAN. But basically I'll explain
where Q star cones from |If you |look at the plot on
the right-hand side, okay, if you |l ook at center |ine
tenperatures and velocity from snoke plunes of
different size fires, you'll see that they coll apse
according to the scaling |'ve just described with D
star.

What McCaffrey observed in the m d-1970s

was that the flame length scaled with D-star, right,

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

145

and D-star has an actual dinension, okay. So we know
the flame length scales with D-star. Wat Heskest at

did at Factory Miutual is he went on to note that the
flame length divided by the actual dianeter of the
fire could be correlated with this paraneter called Q

star to the two-fifths power.

CHAl RVAN WALLIS: Could I give you an
explanation? A Qstar is the energy that's delivered
by the flame divided by the anbunt of stuff which is
stirred up by the flame, by gravity and so on, and Q
star roughly gives you delta T over T, the tenperature
di fference created divided by the tenperature of the
anbi ent stuff by a very sinple nodel, and that's what
| think you show here.

But it's the heat rel ease divided by the
anount of air that gets involved, and so it gives you
a measure of the tenperature change, right, roughly
speaki ng?

MEMBER ABDEL- KHALI K:  But back to the
guestion of radiation transport. |Is the inplication
of this entire process that you' re focusing on fires
where soot formation and the radi ative heat transfer
is not an inportant part of the process?

MR MGCRATTAN. Certain radiation is

inmportant, and it's one of the key paranmeters that we
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| ooked at. However, when we | ook at the overall set
of experinments, what we have is a specified fire of a
known size that we get fromthe experinent, and what
the nodels are being asked to do is predict the
transport of this heat and energy from the fire
t hroughout a space.

Now, what Francisco will discuss next is
when people ask us where are your experinments
appl i cabl e and where are they not applicabl e, we chose
to look at these paranmeters |'ve described, the D
star, the Qstar, in order to describe the
relati onship between the fire and the geonetry of the
space.

The nost inportant dinmension is the
height. So, for exanple, when we | ook at the height
of the room conpared to the characteristic | ength of
the fire, we want to rmake sure that anyone appl ying
our validation work to their own use does not go
beyond t he range that we val i dat ed.

MEMBER ABDEL- KHALI K:  But doesn't that by
sort of definition exclude a |large nunber of fires
that a person interested in determning the
consequences of a fire or a hypothetical fire in a
nucl ear plant would be interested in?

MR. MGRATTAN. The particular scaling
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that we're | ooking at here doesn't exclude anything.

MEMBER ABDEL- KHALI K:  No. |'m | ooking at
fires where you have relatively |arge concentrations
of snmoke and, therefore, radiation transport becones
relatively inportant,a nd if you're not addressing
that at all in your scaling, that neans that you
can't, you know, regardl ess of what you do with the
nodel predict something that you're not accounting
for.

MR MGRATTAN. Well, first of all,
there's a whol e suite of nodels that we're | ooki ng at
from hand calcs to the CFD nodel. The CFD node
actually will account for a lot of the phenonena
you' re tal king about.

The sinpl e hand cal cs actually don't, and
you'll notice when you | ook at the final charts that
there's only a handful of quantities that these sinple
nodel s can actually predict, and it's because of what
you' re sayi ng, that these nodel s have been cali brated
to work in a certain range.

All of the fires we're 1looking at
typically speaking radiate roughly one-third of their
energy. So two-thirds of the energy fromthese fires
goes up into the snoke plume and one-third of the

energy radiates to the side, and that's actually a
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very useful result that fire protection engi neers use
all the tine.

| f you don't know what the details of the
chem stry are fromany given fire, the one-third rule
is not a bad one to apply, and a | ot of the
correlations that you see in the literature actually
apply this rule indirectly.

MEMBER ABDEL-KHALIK: So if |'m burning
cables, | can still use this one-third rule?

MR, McGRATTAN:  Yes.

MEMBER ABDEL- KHALI K: |Is that correct?

MR, McGRATTAN:  Yes.

MEMBER ABDEL- KHALI K:  Regar dl ess.

MR. MGRATTAN. Yes. However, if your
room fl ashes over --

MEMBER ABDEL- KHALI K: | f your room what?

MR. McGRATTAN. | f your room fl ashes over,
in other words, you've got a small conpartnment and
you're fully engulfed, all bets are off.

MEMBER APOSTOLAKIS: |Is that not a little
strange though that you would apply the sane rule to
cable fires?

MEMBER ABDEL- KHALI K: | nean, intuitively
| just somehow think that they're --

MEMBER APOSTOLAKI S:  Expect nore radiative
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heat transfer from pools of |iquids.

MR. McGRATTAN:. If you look at nost fires
t hat produce snoke, and |'m excludi ng cl ean things
I i ke met hanol and net hane and t hat sort of thing which
actually do have less radiative output because they
don't produce as much snoke, but nbst comon itens
that you'd find in an accidental fire are radiating
roughly one-third of their energy.

MEMBER ABDEL-KHALIK: So if | burn
acetyl ene versus heptane, | can still use the one-
third rule.

MR. MGRATTAN. That one-third rule is
pretty good.

MEMBER ABDEL- KHALI K:  For bot h.

MR. McGRATTAN. Right, right. In fact,
peopl e have al ways asked ne why don't you predict the
radi ati ve output fromthese fire, and that's a hard
prediction to make because you have all of the
chem stry to consider, the soot properties and so
forth. | have found over the years that just using
that one-third rule actually gives nme nore accurate
predi ctions even with the CFD nodel than trying to
predi ct outright.

Wuld | like to predict outright the

radi ative flux? You bet you, and eventually | think
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|l will, but for the nonment, the one-third rule works
pretty well.

MEMBER ABDEL- KHALI K:  but that's sort of
counterintuitive.

MR MGRATTAN. A lot of fire is
counterintuitive.

| think I'm going to wap up this
di scussi on.

MEMBER APOCSTOLAKI S: Have you guys
di scussed the figures?

MR. McGRATTAN. | think |I have, yes.

CHAl RMVAN WALLIS: There's a very good
basis for these nunbers, George. | don't think you
need to be worried about these simlarity paraneters.

MR. MGRATTAN. The way we use themis
goi ng to be discussed next by Francisco.

MR. DRI ESBACH. Ckay. The third question
t hat was posed by the ACRS was what is the applicable
range. This goes back to the experinents and how it
relates to what mght actually be in the real world,
and | have Francisco Joglar from SAlI C representing
EPRI explaining this a little bit nore conpletely.

MR JOEAR. H . M nane is Francisco
Joglar. | supported EPRI in this joint project.

And |'"'mgoing to talk in practical terns,
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what Kevin just discussed in theory, and the first
point I want to nake is that as we start doing this
project, we notice that if you go and analyze
different fire scenarios in the plants, there are many
of them and they may be different than, of course,

the ones we tested with the experinents we have.

And al so, the fire nodels have different
capabilities. So there is a msmatch with these three
el enents, and we have to cone up with a way of hel ping
users of this nethod determne if our V&V results or
the results of this docunent are applicable for the
case they're anal yzing.

So we are using these dinensionless
paranmeters to basically define that range of
applicability, and two of themthat | have here as an
exanple. The first is Hover D, the one that just
Kevi n expl ai ned, the height of the roomover D-star,
and if you see this conceptual plug we have, the red
dashed lines would basically identify the range of
applicability of our results.

So let's say a snall firein a very large
room a cigarette in a turbine building would be out
of our validation range. And simlarly, a very large
fire in a very small room would also be. so we are

trying to present all of these docunents --
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CHAI RVAN WALLI'S:  You don't nean Q star

t here, do you?

MR JOGLAR: Not in this.

CHAI RVAN WALLI'S:  No, | mean your plot is
H over D-star versus D-star and Q star.

MEMBER CORRADI NI:  Versus H. No, it's H
versus D.

CHAI RVAN WALLI'S:  Yeah, but the stuff on
the left says Q star.

MR JOGLAR: On the left?

CHAI RMAN WALLIS: The stuff that says Q
star.

MR JOGLAR. Ch, this would be a second
di mensi onl ess paraneter. W have --

CHAIRVAN WALLIS: The Qstar is the
neasure of the strength of the fire in ternms of the
energy put in. | don't think -- it seens a little bit
odd. But anyway, go ahead. | nean it just seens to
be in the wong place there.

MEMBER APOSTCLAKI'S: | don't understand.
What is wrong?

CHAI RVAN WALLIS: | don't understand. It
says Qstar is the length flane length. | don't see
what that has got to do with the picture here.

MR JOGLAR No, it doesn't.
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MEMBER CORRADI NI: It doesn't.

CHAI RVMAN WALLIS: It doesn't?

MEMBER CORRADI NI :  It's just another way
of thinking on it.

MR JOGLAR. And | should al so add that
t hese are not the only two paraneters we have because
for different fires in other plants we may or may not
care about room geonetry. | nean, sonme of these
scenari os have localized fire damge --

CHAI RMAN WALLIS: That's --

MR JOGLAR -- close to the flanes, and
we don't care about what happens away fromit.

CHAI RMVAN WVALLIS: Qstar is the nmeasure of
the intensity of the fire in terns of the energy put
in. It's a dinmensionless formof Q

MR JOGLAR  Yes.

CHAI RVAN WALLI S:  Ckay.

MR JOG.AR. So these are just two
exanpl es, and the diagram the picture | have is just
for the first one, but we want to -- what we're trying
to say is that for all of themwe have defined this
range of applicability that you could see if we have
results, V& results, for a specific application

Wth that, that's all | have. So let's go

to --
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MEMBER APOSTOLAKIS: But this is the

result of your experinments, right? The result of your
efforts is the dashed Iines.

CHAI RVAN  WALLI'S: | understand the
connection. D-star is Qstar to the two-fifths or
sormething |ike that.

MR JOGEAR  No.

CHAI RMAN WALLIS: O it is sonething one

with it. It's sonething done with it. Okay. It
doesn't matter. It doesn't matter. It doesn't
matt er. It doesn't matter. It doesn't matter.

MEMBER CORRADINI:  Say it again. You said

VEMBER APOSTOLAKI S: You have to come

to --

CHAI RMAN WALLI'S: Q- star over D.

MR. MGRATTAN.  Yeah, Kevin MG attan
agai n.

Qstar is D-star over Dto the five-hal ves
power .

CHAI RVAN WALLIS: The di aneter of the
fire, it's the dianeter of the fire divided by sone
characteristic diameter of the flame or sonething.
Ckay.

PARTI Cl PANT: |If you have the report, it's

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

155
on page --

CHAI RVAN WALLIS: | understand it. Don't
worry about it.

PARTI Cl PANT: -- 26.

CHAI RVAN WALLI'S: | understand it.

MEMBER APCSTOLAKI S:  Ckay. So the dashed
red lines come fromthe effort of this project.

MR JOGLAR  Yes.

MEMBER APOSTOLAKI S:  One question that was
raised at the subconmittee neeting is what is the
range of typical fires and conpartnents in nuclear
pl ants and how much do they overlap with this.

MR JOGAR. Well, the range, it's as |
said a wwde range. If you're asking nme in kilowatts
ternms fire sizes, they can range 50 kilowatts to two
negawatts, five, ten, depending on the size of --

MEMBER APCSTCOLAKIS:  No, |'m | ooking at
this figure.

MR JOG.AR  yes.

MEMBER APOSTOLAKIS: So it says dashed
lines fromthe validation effort. Now, | have a range
of heights in nuclear conpartnments, and | presunably
have a range of D-stars, right?

MR JOGLAR  Yes.

MEMBER APOCSTOLAKIS: So if | draw lines
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that cover those two ranges for nuclear facilities,
what am| going to see? Am| going to see that there
is mnimal overlap, there is significant overlap?

MEMBER CORRADI NI : Do you see where he's
goi ng with?

MR. JOGAR. Ch, yes.

MEMBER APOSTCLAKI'S: How useful is this
going to be, in other words. | nean, you are giVing
me your results.

MR JOGLAR  Yes.

MEMBER APOSTOLAKIS: And | have a
conpartnment to analyze, and 1'Il do what you're
suggesting. |'Il calculate H and D-star and see
whet her | fall there.

But can you tell me in advance what ki nd
of range you expect to see in nuclear applications?

MR JOEAR. | don't have a specific
percentage of our results that would apply to the
uni verse of fire scenarios. M inpression is that it
woul d cover a fair anount of them because this --

MEMBER APOSTCLAKI'S:  How difficult would
it be to produce that? It wouldn't be difficult. |
know you haven't done it, but how difficult would it
be? It seenms to me it would --

MR. SALLEY: If | can interrupt, | hear
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what you're saying, George. Renenber what | tal ked
about a few mnutes ago with the application guide?

In some of that stuff | think we're going
to devel op further on when we start getting into the
application guide an the user guide, is where we'll
actually fully devel op these concepts for the people
to use it.

| nmean that's what our big planis. This
is to lay the ground work. That application guide,
users guide is to really shake it through.

MEMBER APOSTOLAKIS: This is the guide
that you nmentioned would be --

MR, SALLEY: 2008.

CHAI RVAN WALLI'S:  There's no scale on this
figure? | mean, the whole -- it's just a qualitative
figure. It's just a qualitative figure.

MR JOGAR It's a qualitative figure,
yes.

MEMBER APOSTOLAKI S:  Qualitative?

MR JOGLAR This one is.

MEMBER APCSTOLAKI'S:  This is quantitative.

MR. JOEAR: No, no, no.

CHAI RVAN WALLI'S:  There's no scale on it.

MR JOGAR It's just an illustration.

MEMBER APCSTCOLAKIS: This particul ar.
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CHAl RMAN WALLI S: No scal e.

MEMBER APOSTOLAKI'S:  But in the report you
have quantitative.

MR JOG.AR  Yes, yes, yes.

CHAl RVAN WALLIS:  But in nost nucl ear
pl ants does the fire go up to the ceiling?

MR JOGAR  Sorry?

CHAI RVAN WALLI'S: I n nost nucl ear plants
did the fire go up to the ceiling? Because you
actually talk about hot gas layer on the top. So
presumably these fires are big enough to affect the
ceiling significantly. So you don't have snall fires
in alarge roomvery often, or do you?

MR JOGLAR Yeah. | nean --

CHAI RVAN WALLI'S:  You do. GCkay. In the
turbi ne hole, for instance.

MR JOGLAR  Yeah, and another scenario
woul d be let's say a cabinet that has very inportant
cabl e cl ose by.

CHAI RVAN WALLI S:  Ckay.

MR JOGAR It may not be a |large room
but in terms of the scenario of interest, it's a small
-- small --

CHAl RVAN WALLI'S:  Sure.

MEMBER CORRADI NI: Can | ask a question?
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W wer e munbl i ng over here. So for Brown's Ferry, did
anyt hing you did help us?

| "' ma hard nosed, ol d fashi oned engi neer.
| had Brown's Ferry in 1980-sonething. Did anything
we did in all of this work hel p us understand better
a Brown's Ferry sort of fire? Yes, no?

MR. JOGLAR. Mark is the expert on Brown's
Ferry.

CHAI RVAN WALLI S: Because it started off
as a small fire in a large room and then it --

PARTI Cl PANT: Wel | ?

MEMBER CORRADINI: |I'mjust kind of
curi ous.
MR WEERAKCDY: | can answer.
MEMBER CORRADINI:  I'mnot a fire expert.

This woul d be --

MR WEERAKCDY: Well, I'mnot a fire
expert either.

MEMBER PONERS: The answer is no.

MR. WEERAKODY: Right.

MEMBER APOSTCOLAKI S: The answer is no,
yes.

MR. WEERAKCDY: W don't build the plants
to analyze, but I will tell you at two different

| evel s howit helps. New reactors, okay; that's part
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of the program that we are managing at the present
tinme.

One thing we learned is we design the
pl ant separate, be done with it. You know, two
cranes. Sone of the new designs have four cranes.

Then going to the next |evel |ike, you
know, things like Brown's Ferry fire, which happened
in'75 really --

MEMBER CORRADI NI :  Sorry.

MR. WEERAKCDY: That's fine. | forget,
too, but there is a lessons |earned report out of
that, and the |essons |earned basically said, you
know, start separating stuff, and | know Dr. Bonaca
and |, you know, we worked and Dr. Brown was the
Director; we worked at Harronick (phonetic) and how
that plant spent mllions of dollars to keep
separating stuff.

So really this analysis is not going to
help Brown's Ferry at all. What we are | ooking at
these things is in the context of if today, a
particul ar plant that adopts 805 cones to a situation
where as opposed to wapping up a cable they are
deciding, well, can | live with this situation. This
tells them this figure tells themthe kind of fire

that they need to consider and the kind of concerns
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they need to have in that decision.

So it's hel pful going forward in terns of
appl i cati ons.

MEMBER CORRADI NI :  Okay. So where I'm
leading with this is back to George's question, which
is not here, but I"'mstill trying to understand. So
| have two sub-questi ons.

One question is: is this the graph that
one woul d put your range of data on relative to sone
H versus D-star, or are there other ways to
characterize your 26 experinents that woul d determ ne
a range of interest versus a range of applicability?

In other words, I'll take this. so let's
say this is the only graph that says, okay, here's 26
experinments and here's where they | ay, and t hen George
asks, okay, so where would one postulate fires that
woul d overlay with that to know that given this range
of experinents and conparison to nodels and what we
guesstimate is where we have to worry about fires,
t hese are regi ons where |'ve got sone i nformati on t hat
| can use and these are the regi ons where | don't have
information and | nmay have to do nore experinents.

MR. JOGAR Yes, you have to go to your
scenari o whi ch has some geonetric characteristics and

fire size. You specify that in your analysis, and you
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woul d cone to this type of graph and way, "Okay. W
roomheight is this high and I would have this D star,
given ny inputs to what | am anal yzi ng."

And you check if you're within there.

MEMBER APCSTCOLAKI S: But you see, that's
where | --

MEMBER CORRADINI: That's where I'm --

MEMBER POAERS: M. Chairman, a point of
or der.

CHAl RVAN WALLI S:  Yes.

MEMBER POAERS: | note that it is now five
mnutes to 12. The nmenbers who by their own admi ssion
who have not read the docunents are |eading us well
astray of the thrust of this presentation and dealing
wi th sone of the context for the presentation and not
getting into the nmeat of it.

| wonder if this is a wi se expenditure of
either the nmenbers' or the speakers' tine.

MEMBER CORRADINI: 1'I1l be quiet.

CHAI RVAN WALLI'S: | think we should nove
on, yes. Mst definitely we should nove on.

MEMBER APOSTOLAKIS: Well, actually |
wanted to raise the issue, too. | nean, this is an
i mportant project. W are running out of tine, and

t here are good questions fromthe nenbers. | propose
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that we extend the tine.

CHAl RVAN WALLI'S: Do you want to go for
hal f an hour and then have | unch?

MEMBER APCSTCLAKIS: | woul d say so.

CHAI RVAN WALLIS: Well, let's cut to the
chase.

MEMBER APOSTOLAKI S:  Because the afternoon
is all conmttee business.

CHAI RVAN WALLIS: Let's cut to the chase
where we've got something, sonme real information on
it.

MEMBER APCSTCOLAKI S:  Yeah, yeah. That's
what |'m saying, because it's an inportant letter
we're going to write.

CHAI RMVAN WALLI S:  Thank you, Dana.

MEMBER POAERS: One wonders what the
virtue of having a subconmittee neeting is if we're
going to work on the context and not | et the speakers
get to the point.

MR. DRIESBACH. So just to follow up with
the final question, if you | ook back to the box, the
final red box was nodel accuracy, and this was raised
nost directly by the ACRS subcommittee nenbers, and
the main question that we're getting at again is how

accurate are the nodel predictions.
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And the following slides we're going to
present something new as a result of this question
W t ook t hat question back with us and reeval uat ed our
results in light of this question. So we had a
process. That's what's docunented in the reports you
have.

Were we defined the <colors, green,
yellow, and red, to represent predictive capabilities.

CHAI RVAN WALLI'S: Do you ever award a red?

MR. DRI ESBACH: No, we do not.

To assign the color for each nodel and
each paraneter, we based those col or decisions on
conparing the difference between the nodel and
experiments and the experinental wuncertainty as
Anthony was alluding to earlier. W evaluated
experinmental uncertainty, and we then conpared the
nodel difference and the experinmental uncertainty and
made a judgnment as far as the col or goes because we
only have the three col ors.

So we realized it's a sem-qualitative
type of approach, and it was pointed out at the
subconmi ttee that that's what that process was. It's
not giving you necessarily hard nunbers types of
results.

So we took that back and now we've got a
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new process. W've conme up with this new process
based on the coments fromthe subconmttee where
we're using the same raw material. Al of the data
was the same. We didn't rerun any nodels. W just
took the sane raw material, and we're trying to
present a nore quantitative result that will be used
or can be used, nmay be used by the NRRin their
anal ysi s.

CHAI RVAN WALLIS: So you're proposing to
change the report?

MR. DRIESBACH. W' re proposing to
repackage the results.

MEMBER APCSTOLAKIS:  Well, how can we
wite the letter now?

CHAI RVAN WALLIS: How can we wite the
letter, yeah?

MEMBER APOSTOLAKIS: Unless we wite a
letter of comon --

CHAI RMAN WALLIS: This is a big change.

MR. SALLEY: Let ne speak for a second.
| don't believe it's really a big change. As Jason
said, we were sonewhat qualitative in how we put the
colors to it. Based on what cane out of the
subconmittee, we will give you the raw dat a.

| would like you to nove into the next
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slide and see howwe -- it's a repackagi ng exerci se --
and see howit's repackaged. | don't think it changes
any of the essence. It doesn't change any of the

content of the report.

CHAI RVAN WALLI S: Renobved the greens and
yel | ows?

MR SALLEY: W renoved that, and we went
with something we feel isalittle better based on the
comments of the subcommittee. So please take a | ook
at that before you make a deci sion.

MR. DRIESBACH. So |I'mgoing to introduce
Kevin McGrattan again, and he's going to tal k about
the details, and then we'll nobve into Ray @Gll ucci
fromNRR as far as an exanpl e of howthese newresults
coul d be used by NRR

MR McGRATTAN:  Kevin McGattan from N ST
agai n.

kay. So what you see here is just one
sanple plot that's typical of the hundreds of plots
that are put together when we conpare five nodels
agai nst 26 experinents looking at 13 different
guantities. You typically see tinme histories of
tenperature, oxygen concentration, heat flux, what
have you. You typically have one for the experinenta

nmeasurenent and one for the nodel prediction, shown
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here, and a decision has to be nade how good is that
predi ction.

Now, normally this is where it ends. This
is where we would sinply publish this chart and
journal and be done with it and call it validation.
W want to go beyond that. W want to quantify this.

Sotheway we did it is, quite briefly, we
| ook at the peak values for both the nodel and the
experiment, M sub P and E sub P, and we forma
relative difference epsilon.

You switch to the next chart and you'l
see a scatter pot with the results of the dozens of
these time history conparisons. So what we're
plotting here are these relative differences for al
of the experinents shown along the bottom of the
gr aph.

CHAI RMVAN WALLIS: For one particul ar
nodel .

MR. McGRATTAN. For one particul ar nodel
and for one particular quantity of interest. So here
we' re | ooki ng, for exanple, at the nodel CFAST and how
it predicts the hot gas | ayer tenperature. That's the
average tenperature of the upper layer in all of the
experi ments.

CHAI RMVAN WALLIS: So the question mght be
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nucl ear plants on the right or the left of this or are
t hey everywhere?

MR. McGRATTAN:  What ?

CHAl RVAN WALLI'S: Are the ones on the
right typical of nuclear plants or the ones on the
left typical of nuclear plants or they could be
anywher e?

MEMBER S| EBER: They coul d be anywhere.

CHAI RVAN WALLIS: Relate this to the
nucl ear situation.

MEMBER APOSTOLAKI S:  But let's understand
this figure because | think it's a key figure.

MR. McGRATTAN. It is a key figure.

MEMBER APOSTCLAKIS: The errors that
you' re show ng, 14 percent up and down and so on, 21
percent, these cone from -- the uncertainties cone
from measurenents?

MR. McGRATTAN. Right. Let nme explain.

MEMBER APOSTOLAKI S:  Ckay.

MR. McGRATTAN: A little bit.

MEMBER APOSTCLAKI S:  Sure, sure.

MR. McGRATTAN.  \Where we're conming from
The first set of error bars that you see relate to the
experimental uncertainties, and that's the conbined

experi ment al uncertainty, uncertainty in t he
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nmeasurenent itself, for exanple, a thernocouple
nmeasur enent, and the uncertainty in the neasurenment of
the heat release rate which is specified to the
nodel ers. Okay?

| f you conbine all of that uncertainty in
t he measurenents, what we see i s roughly speaking a 14
percent two sigma confidence interval in the
nmeasurenent. Ckay?

Now, we take the nodel predictions. W
t ake an average of those predictions, and we take two
standard devi ati ons of those predictions, and we pl ot
themin bl ack

Now, the first thing you're going to
notice is that the average black line is either going
to be above or below that red line. GOkay? W cal
that the bias. |If that black line is above the red
line, we say the nodel is over predicting the
neasurenents or the bias is positive.

In addition to that we have the two
standard devi ati ons shown i n bl ack, and we use the two
standard devi ati ons because that's the convention of
t he experinental intervals.

MEMBER APOSTOLAKI S: You use the standard
deviations for CFAST. This is the exanple you have

her e.
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MR. McGRATTAN:  Yes.

MEMBER APOSTOLAKI S:  They represent which
uncertainty?

| nmean you go to CFAST. You wll input
the heat release rate of the experinment.

MR. McGRATTAN: Right.

MEMBER APOSTOLAKIS: And there is
uncertainty there.

MR. McGRATTAN: Right.

MEMBER APCSTCLAKI S:  You input that.

MR. McGRATTAN: Right. Wat we are saying
isthis scatter represents both the uncertainty due to
the uncertainty in the heat rel ease rate, but also the
actual nodel error.

CFAST is not a perfect nodel. It uses a
two zone assunption. So what we're showing here is a
conbi nati on of that uncertainty inthe i nput paraneter
plus the error of the nodel.

MEMBER APOCSTOLAKIS:  So if --

MR. MGRATTAN. Let nme just finish one
t hought. |If CFAST were a perfect nodel or if any of
t hese were perfect, we woul d expect to see those bl ack
dots within the red bounds. So any tine you see the
bl ack dots outside of, we have to account for that as

bei ng nodel error.
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MEMBER APCSTOLAKIS: So this black dot
t here, one of them represents a run of CFAST for this
particul ar experinment, right, whatever it is?

MR. MGRATTAN. Right. For exanpl e,

this --

MEMBER APOSTCLAKI S:  Yeah, this one.

MR. McGRATTAN. -- this point here is the
pot that | had before. That's a 27 percent over

prediction, and that was the pot that | had up --

MEMBER APCSTOLAKIS:  Well, is that the
poi nt value that you calculate or what is it?

MR McGRATTAN.  Yes. These are
determnistic fire nodels, and for a given set of
i nput paraneters you get --

MEMBER APOSTOLAKIS: So this is the
best --

MR McGRATTAN. -- you get one answer.

MEMBER APOSTCOLAKI'S:  But is this the best
estinmate or what is it?

MR McGRATTAN: This is the best estimte
from the nodel using the best estinmate of the input
par anmet ers.

MEMBER APOSTOLAKI S:  Okay, and then you're
sayi ng, now, around this point there is uncertainty

because of wuncertainty in the heat rel ease rate,
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experimental uncertainty, and so on, and this is by
t he dashed bl ack |ine.

PARTI Cl PANTS:  No.

MEMBER APCSTCLAKIS: The thirty-four --

MR. McGRATTAN: The dashed black line is
sinply two standard devi ations of B-26 --

MEMBER APOSTOLAKIS: Oh, of the six
poi nt s.

MR MGRATTAN. O the 26 relative

di ff erences.

MR. DRIESBACH: -- of all of the points on
this plot.

MEMBER APCSTOLAKIS: So if | want to know
t he uncertainty associated with a single dot, |I don't

have that on the graph.

MR. McGRATTAN. Right.

MEMBER APOSTOLAKIS: Wiy isn't that
relevant? | mean, how do you decide what is the best
estimate of the heat rel ease rate?

When | say 34 percent i s an upper bound of
the predictions of CFAST, shouldn't that include the
uncertainty in individual dots? Maybe it's
irrelevant. | don't know, but it seenms to nme that's
an uncertainty.

That uncertainty is a major driver in the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

173

red uncertainties, right? The experinental
uncertainty.

MR. McGRATTAN: The focus of our effort
here is to assess the accuracy of the nodels. In
order to know what the accuracy of the nodel is, we
have to elimnate that experinental uncertainty or we
have to distinguish the error that the nodel is nmaking
fromthe uncertainty in the i nput parameters that the
nodel ers were given

W sinply took the nunbers that the
experinmentalist gave us, nmaterial properties, heat
rel ease rates and so forth. W ran our nodels. W
produced these results. W drew these bounds. That's
what we did.

MEMBER SIEBER. And you get a specific
determ ni stic answer. One answer.

MR. MGRATTAN. And we get a specific
determi ni stic answer. One answer, Yes.

VI CE CHAI RVAN SHACK:  Suppose | then went
and | just did the experinental uncertainty in the
heat input. In CFAST | would get a different standard
deviation. The sum of those two standard devi ati ons
is really what you' ve got up there now, and the nodel
one is sort of the other part of that.

MR. McGRATTAN. Right, right.
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CHAl RMAN WALLI S: | under st and.

MR McGRATTAN: Like |I said, if CFAST were
a perfect nodel, we would expect to see those bl ack
dots roughly Gaussian distributed between those two
red bands.

MEMBER APOSTCLAKI'S: No, because -- no.
| have uncertainty in Qdot. GCkay? That was al ready
accounted for when | devel oped the red lines. Now
run CFAST, and | still have the uncertainty in the
i nput .

MR. McGRATTAN: Right.

MEMBER APCSTCOLAKIS: If | propagate that,
then CFAST nmay | ook much better than it |ooks now
because, you know, it cover the possibility.

MR. McGRATTAN.  Yes, exactly, exactly.

MEMBER APCSTCLAKIS: |If you don't --

MR MGRATTAN: But it still would not
necessarily fall within those red bounds because we
say that CFAST has error associated with it.

MEMBER APOSTCOLAKIS: O course, but it
could overlap. It could overl ap.

MR MCGRATTAN. It could, and there are
situations, for exanple, FDS, whichis a nore accurate
nodel , where the error bounds in the FDS predictions

are overl appi ng the experinmental.
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MEMBER APOSTOLAKIS: The point is this

though. In the predictive node, if I'mdoing a fire
risk assessnent and | want to run CFAST, | w ]l

i nclude explicitly nmy uncertainty in the heat rel ease
rate and will propagate it through the code. So am!|l
t hen doi ng sonmet hing wong by saying --

MR. MCGRATTAN. Not at all, not at all.
That's a wise thing to do, but we want to know how
good is any one of your CFAST calculations. W
understand that you will input a range of heat rel ease
rates based on your uncertainty about a switch gear
cabi net burning. W appreciate that.

VWhat we want to answer the question for
any one of those CFAST runs: how good is the answer?
If I'"m given perfect inputs, if | magically know
exactly what the heat release rate is, how good is
CFAST going to --

MEMBER APCSTOLAKI'S:  But | don't think
you're answering that.

CHAl RMAN WALLI S:  No, you're not.

MEMBER APOSTOLAKI S:  That's what you want
to do.

CHAI RMVAN WALLIS: The uncertainty is
experiment dependent. It's not a universal thing with

one red line across there. Each one of these points
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has different inputs.
MR ARMJO But if you put this graph up
for MA@ C, exactly the sane gas tenperature, exactly

the same set of experinents, you' d get a different

pattern.

MR. McGRATTAN:  Yes.

MR ARMJO And maybe it woul d | ook
better overall, and | guess that's all you were trying

to do: conpare these codes in a broad sense.

CHAI RVAN WALLI'S: I n a broad sense.

MR. McGRATTAN. Right.

MR ARMJO That's all you were trying to
do.

MR. McGRATTAN. Right, and ironically when
we | ooked at CFAST and MAG C, given that they're based
on the same assunptions and the sane sinplifications
of the physics, the scatters | ook very simlar, but
it's not exactly the sane. Point by point you' re not
going to see exactly the same answers produced by
those two nodels, but if you | ooked at the scatter,
it's nore or less --

MEMBER APOSTOLAKIS: Let's ask that
guestion differently. |1'mabout to do an analysis in
a conpartment, and |I'mgoing to use CFAST. How am |

going to use the 34 percent?
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MR. McGRATTAN. Ckay. W're going to get

to that.

MR. SALLEY: Before you get to that --

MR. MGRATTAN. W're going to get to
t hat .

MR. SALLEY: Before you get to that, |et
nme just interrupt for a second. It's our trying to
convey the results. |If you look at this, across the
bottomyou' Il see all of the different experinents and

how they plot it out here. There are sone very
i mportant things that cone to us here the first tine.

For exanple, if you |l ook at where the bias
is, you'll see that for this paraneter CFAST tends to
over predict. You'll also see wth the two standard
devi ati ons we capture roughly 90 percent of the data.

Now, | will --

VI CE CHAI RVAN SHACK: -- what kind of
experiments are on the right side.

CHAI RVAN WALLI'S: That's right. That was
my question. Are the ones on the right-hand side nore
typi cal of nuclear plants? Are these NBS experinments
desi gned - -

MR. McGRATTAN. This goes --

CHAl RVAN WALLI'S:  -- to sinulate nuclear

plants? |Is that where the big scatter is?
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MR. SALLEY: Across the bottomthe way

Kevin has this laid out is each one of the
experimental series that were used, benchmark exerci se
two, FMSNL four, that's the results fromthat specific
experiment. The whole famly is what we decided | ong
ago was applicable to nucl ear power plants.

CHAI RVAN WALLIS: This is new. This
wasn't in the report before?

MEMBER APCSTOLAKIS: This is not in the
report.

CHAl RMAN WALLIS: This is why we're
spendi ng so nuch tine. You're giving us new stuff.

MR. McGRATTAN: Yes. These charts are in
the report. Wat's new here are the black |ines.
Ckay? We did produce scatter plots exactly like this,
but after the discussion we had at the subpanel
neeting, we decided to take the average in the
standard devi ations of the relative differences from
the nodel predictions as a neans of being nore
guantitative about what we nean by these col ors.

This all gets to howwe're repl aci ng t hese
colors. Wat are we going to replace these colors
wi t h?

CHAI RVAN WALLI'S:  You know, weighting

essentially each experinent the sanme, you' re not
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saying that certain ones are nore typical to nuclear
plants. You' re weighting themall the sane.

PARTI Cl PANTS: Ri ght.

MR. SALLEY: | think if you let Ray work
his problem out, then we can cone back and revisit
this. This nay nmake nore sense.

MEMBER APCSTCLAKIS: This is becom ng a
subconm ttee neeting.

CHAl RVAN WALLIS: Well, we're going to
stop at 12:30 George. W're going to stop at 12: 30

MEMBER APOSTCOLAKIS:  So | don't know what
to do now. W have a probl em

CHAI RVAN WALLIS: Wwell, maybe we shoul d
just let themgo to the end and then deci de what we
do.

MEMBER APOSTOLAKI S: Ckay. So tell us how
you use --

PARTI Cl PANT: Wy are there nore than 26
data points on this plot?

MR. MGRATTAN. One set of experinents
i nvol ve three conpartnents instead of one. So we had
conpartnent tenperatures in the three, and so you'l
see on the right-hand side, which is actually why
CFAST was not predicting these well, because this was

the tenperature in a third conpartnent away fromthe
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fire conmpartnent, and CFAST is showi ng a weakness in
that particular area of predicting a renpte target
room t enper at ur e.

MEMBER APOSTOLAKI S: Does an experi nment
consist of a nunber of tests? Wen you say

"experinent," you don't mean one test.

MR MGRATTAN. W had six sets of
experiments, and within the sets of experinments we ran
tests. So, for exanple --

MEMBER APOSTOLAKIS: So the total is 26.

MR MGRATTAN. The total is 26. the
total, 26 fires were it in six different
conpart nents.

CHAl RVAN WALLI'S: Can we nove on and
finish and then we'll decide what we're to do?

MR. DRIESBACH. So this is an exanple of
what's the output of the study now So we have tables
of neans or biases and standard devi ations based on
the actual relative differences of the nodel
predi ctions.

MEMBER KRESS: Now, explain to ne. The
red line on the previous slide, the red lines only
represent the area in the heat release rate and the

measur ement of the tenperature.

MR. McGRATTAN. Right. W call that the
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uncertainty of the measurenents.

MEMBER KRESS: Ninety percent of this is
t he heat rate.

MR. McGRATTAN: Yeah, the heat --

MEMBER KRESS: A picture you can neasure
pretty well.

MR. McGRATTAN. Right. The heat rel ease
rate is the big driver of that uncertainty, yeah.

MEMBER KRESS: (kay.

MEMBER APOSTOLAKI S:  And the problem Tom
inny mnd at least, is that I will account for that
uncertainty when I do a PRA

MEMBER KRESS: Sure. Sure, you wll.

MEMBER APOSTOLAKIS: So | don't know
whet her |I' mdoubl e counting. | haven't really thought
about it. Go ahead, go ahead, go ahead. So what do
we do with the table?

MEMBER S| EBER: These tools are design
tool s though. You use these things to decide at what
tenperature should a fusable link in a sprinkler nelt
or does this cable fail or not fail. And if we devote
ourselves to PRA and | ooking for uncertainties and
probabilities, we may be m susi ng sone of these tools.

MEMBER APCSTOLAKIS:  No. This is supposed

to support 805 and 48(c).
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MR. DRI ESBACH. So the next question

t hen --

MEMBER SIEBER: Well, that's mnmy opinion.

MR. DRI ESBACH. The next question that
relates to that original question is: how mght our
user, the people that asked us for this project, how
m ght they use these results?

And we've got Dr. Ray @Gllucci, our
esteened col | eague fromNRR to tal k through an
exanpl e.

CHAl RMVAN WALLI'S: Now, can | ask you?
When you say bias or the deviation in tenperature by
a percent, do you nmean tenperature difference?

PARTI Cl PANT: Delta T over T.

CHAI RVAN WALLI S:  Tenperature difference?

MR GALLUCCI: Delta T over T.

CHAI RVAN  WALLIS: Delta T over T?

Absol ute tenperature or what tenperature?

MR. GALLUCCI: Experinental tenperature.

CHAI RVAN WALLI'S: But you can't have a
percent change in tenperature. |[It's an absolute
t enper at ure?

MR GALLUCCI: It's delta T from CFAST
versus delta T from-- T from CFAST minus T fromthe

experiment divided by T fromthe experinment.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

183
CHAl RMAN WALLIS: T on what scale? 1Is it

Cel sius --

MR GALLUCCI: o back to Slide 12.

CHAI RMAN WALLI'S: -- tenperature nust have
a zero. You're going to divide it by C, delta T over
degrees Centigrade? |It's got to be delta T over
change in tenperature fromthe beginning, right? It
has got to be the error in tenperature over
t enper at ure change.

MEMBER APCSTOLAKIS: | thin you should go
to the table on Slide 14. ay? The first entry --

CHAI RVAN WALLI'S: No, they're not. |
nean, it doesn't make --

MEMBER APCSTCOLAKIS: He -- explain --

MR GALLUCCI: These are Fahrenheit or
Cel si us.

CHAI RVAN WALLI'S: No, you can't do that.
That's absolutely wong. |It's conplete --

MEMBER APCSTCOLAKI S: Wiy don't we ask them
to explain --

THE REPORTER. My apol ogies. One
conversation at the table please.

MEMBER APOSTOLAKI S:  Wien the first entry
says hot gas | ayer tenperature, nean six percent, what

does that nean? |'musing now CFAST, and |I'm
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calculating in ny conpartnment -- no, no, no, not here.
|"mgoing to the future now

MR. SALLEY: Kevin, why don't you slide
back up there and answer those questions for hinf

MEMBER APOSTCLAKIS: -- table. You're
giving ne the table, right?

MR. McGRATTAN:. The data fromthe table
come fromthis plot.

MEMBER APOSTOLAKIS:  No, but | want to
know how this --

MR. McGRATTAN:. The six percent percent
nmean, the black line onthis plot, if you |ook at the
table on the left, hot gas |ayer tenperature, under
nmean bias it says six percent. It's the same siXx
per cent .

CHAI RMAN WALLIS: Six percent based on
what ?

MEMBER APOSTOLAKI S:  |I'm runni ng CFAST and
| get a tenperature of 350 degrees Celsius. So that
nmeans |'moff by six percent?

MR. MGRATTAN. Ckay. Kevin McGattan
again at the mc.

Let me just explain what we nean by these
tenperatures. W're always tal king about a

tenperature rise over anbient. So if CFAST says 350
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degrees C., anbient tenperature is usually sonething
like 20 degrees C. --

CHAI RMVAN WALLIS: That's a tenperature
rise.

MR. MGRATTAN. -- and our tenperature
rise would be 330.

CHAI RVAN WALLI S:  That's what you nean by
t enper at ur e.

MR. MGRATTAN. That's what we nean by
tenperature. Sorry. W're a bit flippant with
t enper at ure because everything el se we neasure, |ike
an oxygen or a heat flux or that sort of thing are
obvi ously ambi ent value is zero, but with tenperature
it's always the tenperature rise above anbient.

MEMBER APOSTOLAKI S:  That still doesn't
explain the table. Let's go to the table again.

MR. McGRATTAN.  Ckay.

MEMBER APCSTOLAKIS: So | agree that it
gives me 350 so it's 320. Wat do | do with the six
percent? What does that tell me? Wat should | do
now?

MR. McGRATTAN. Ckay. That's what Ray is
going to talk about, and | want to bring hi mback and
he's going to talk to that.

CHAl RVAN WALLIS: George, |'m al nost

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

186

concl uding we have to have a subconmittee neeting on
t hi s.

MEMBER  APOCSTOLAKIS: This is a
subconmi ttee neeting al ready.

CHAl RVAN WALLIS: This is all new stuff.

MEMBER APOSTOLAKIS:  This is a significant
change.

CHAI RVAN WALLI'S:  Well, maybe that's what
we have to do then. Ckay. Let's go ahead and see
what they have, and then we'll cone back to that
i ssue.

MR. GALLUCCI: Ckay. What we have here
are four plots. These are taken from actual plants,
actual fire areas, CFAST runs. W have Plant A which
did a Radi ati on Protection Ofice ordi nary conbusti bl e
fire.

Plant B, the east cableway, an oil fire.

And t he make-up punp roomin Plant Cwth
ventilation on and off.

To show an exanple of how you m ght use
the results fromNUREG 1824, |I'mgoing to use the red
graph here, which is the east cableway fire at Pl ant
B

This is on a different scale. The red

line here is that sane plot that cones directly out of
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CFAST. Now, we know fromthe NUREG 1824 results that

CFAST over predicts tenperature by six percent.

CHAI RMAN WALLIS: |I'msorry. This is a
cableway fire? This is in tray or sonething?

MR. DRIESBACH It's in a cableway room

CHAI RVAN WALLIS: Ch, room Because al
of your di nensionl ess paraneters refer to roomfires.
They don't refer to fires --

MR GALLUCCI: That's what it is. |It's
descri bing the room

CHAI RVAN WALLIS: Ch, okay. Sorry.

MR. GALLUCCI: Ckay. W know that CFAST
fromthe 1824 results over predicts by six percent.
So we woul d adj ust the CFAST results by six percent.
So you can see that we believe that the true results,
if you use the word "true" | oosely, would be the bl ue
l'ine.

Now, we know that the standard deviation
that canme out of the NUREG 1824 was 13 percent for
CFAST. W're dealing with hot gas | eg tenperature
specifically here.

If we were to assune a certain
distribution for the purposes of illustration,
assurmed a normal. |1'mjust showing that this would be

the tenperature range that you would say would cone
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out for CFAST as a function of tine at 90 percent, two
si ded confidence intervals.

Next slide.

This very busy slide is an exanpl e of what
| mght do with this if | was going to be doing fire
PRA. In green is the hot gas |ayer tenperatures from
CFAST. | show the adjusted nmean. | show the 90
percent confidence bounds, upper and | ower.

Now, let's postulate that | have therna
set cables in this room and that's what [|'m
interested in. The danmage threshold for thermal set
cabl es has a nmean val ue of 625.

If I want to keep things sinple, | just
deal strictly is that is a go or no go condition and
| ignore the fact that there's actually a spread in
damage threshold which | arbitrarily show here with a
90 percent confidence interval of 75 degrees.

And 1'Il talk about the blue line in a
m nut e.

CHAI RVAN WALLI'S:  Yeah, 1'd like to hear
about the blue line. Go ahead.

MR. GALLUCCI: So you run CFAST. You'l
notice at the first point where the distributions
potentially overlap, again, dealing only with the 90

percent confidence intervals, you're out running
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around six or seven minutes. You finally hit the 550
or so tenperature. That's the fifth percent | ower
bound on threshold danage with the upper bound from
t he CFAST run

So as | progress in time, theoretically
the integrated area here would be the increase in
probability of damage due to the fire in the room
However, conpetingwith this, what I'mshow ng here is
t he probability of nonsuppression. The axis for that
is on the right. These are typically exponenti al
This is an arbitrary exponential, but obviously the
probability of the fire lasting ten, 20, 30 minutes is
dropping fairly rapidly because sonmeone is going to
respond to it.

So all I"mattenpting to show here is that
i nstead of what we current -- what we currently have
is we have a point estimte com ng out of CFAST. W
have a point estimate for the danage threshold. So we
woul d just say, okay, damage is possible at eight
m nut es.

Now t hat we have NUREG 1824, we have the
potential to | ook at a distributed tenperature comni ng
out of CFAST. W probably have al ways had the
potential to |ook at a distribution on the threshold

failure. Wether you want to go through that exercise
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| don't know, but remenber even though that may seem
fairly sinple, you ve always got this conpeting effect
of the probability of nonsuppression.

So this can be afairly sinple cal culation
as you mght find in the fire protection SVP, which
was a strictly point values, or if you're doing afire
PRA and getting a nore precise answer as desired, you
can sinulate this to death.

You can do what was nentioned earlier, is
you can put distributions on all the input paranmeters
in CFAST, not on the room size so nuch, but on the
fire size, et cetera, and you will not only have the
13 percent nodeling bias that's in there with CFAST.
You wi Il have the spread based on the uncertainty at
all of your input parameters, and this can get very
wi de.

The wuser wll be free to do this.
Theoretically he has always been free to do this.
What he's getting now that he didn't have before is
this nodel, this uncertainty in the CFAST run itself
that he can now put into his equation.

MEMBER APOSTOLAKIS: Now, Ray, this
presunes that the point value that is used, say, for
the Qdot in CFAST as input is the best estimte of

sone sort, sone sort of a represent ative val ue.
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MR. GALLUCCI: This, yes.

MEMBER APOSTOLAKI S:  Yes.

MR GALLUCCI: The solid |line would
represent that.

MEMBER APCSTCOLAKI S: Right. Now, we know
that this is the result of judgnment. GCkay. And
you're saying later that after | get CFAST | know t hat
it over predicts by six percent.

MR GALLUCCI: Correct.

MEMBER APOSTOLAKI S: The input can be
wrong by nore than six percent.

MR GALLUCCI: Correct.

MEMBER APOSTCLAKI S: So where does that
| eave ne? Because | can select the best estimate
input. That's 25 percent --

CHAI RVAN WALLIS:  Well, George, what |I'm
concluding fromall of this is that the report has
changed significantly. It has got all of this
enphasi s on uncertainties that sone nenbers have a | ot
of difficulty understandi ng howthe uncertainties were
eval uat ed.

MEMBER APOSTOLAKI S:  Ri ght.

CHAI RVAN WALLIS: W really need to go
back and | ook at that in a subcommittee.

MEMBER APOSTOLAKIS: | agree. | nean, we
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cannot wite a letter with such a major change or we
can wite aletter on what we have, and then we revi ew
the revised report later. But the other --

CHAI RVAN WALLIS: Well, we can't go into
a long discussion of uncertainties now --

MEMBER APOSTOLAKI S:  No.

CHAl RVAN WALLIS: -- as a full committee.

MEMBER APCSTCLAKI'S:  And the other thing
is though that if we are to have a subconmittee, |
don't know if it's appropriate to discuss this now,
but if we are going to have a subconmittee neeting,
this is a subject that was evident from today's
deliberations that is of great interest to everybody,
al nost everybody who sits on this conmttee.

So maybe it will be a subcommittee with
t he whol e ACRS.

MR. SALLEY: I'msorry. | disagree with
you, but --

MEMBER APOSTOLAKI S: Ot herw se we're goi ng
to have a probl em agai n.

MR. SALLEy; | disagree a little bit. You
know, we're tal king about this heat input, for
exanple. Ckay? What heat release rate are you going
to use? That's sonething the fire nodeler is going to

pick. Mst fire nodelers are going to pick a
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conservative value. So he's going to start out with
a conservative val ue.

The goal of this project was to | ook at
the inaccuracies or to answer the question how
accurate are the fire nodels. | believe this project
has done that. W can tell you today sonething we
couldn't tell you a year ago, that |ooking at these
fires for this particular exanple, that we're over
predi cting by approxi mately six percent. W couldn't
tell you that a year ago.

W can also tell you that what the bands
of that confidence are, and that was the goal of this
proj ect .

Now, going past this determnistic fire
nodeling into the PRA applications, again, | argue
that that goes further down the road in the
appl i cati on gui de.

MEMBER APOSTCLAKIS: It's not just PRA
It's not just PRA. Even in the deterministic world
you want to know whet her you're over predicting or
under predicting. Okay?

First of all, there isn't --

MEMBER SIEBER: I n the determnistic world
if you have a fire in the room everything in the room

is no |l onger --

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

194
CHAI RMVAN WALLIS: George, I'mgoing to

bang this gavel in five mnutes and we're going to
stop this.

MEMBER APCSTOLAKIS:  Well, first of al
I'd like to make a comment.

Mar k, we are not saying this is not a good
pi ece of work. |It's a very good piece of work. [It's
just that you are presenting to us sonething that we
need to digest, and we cannot do this in the 15, 20
m nut es.

MR. SALLEY: This is our attenpt fromthe
subconmi ttee, George, to do a nore rigorous job for
you.

MEMBER APCSTCOLAKIS: And | absolutely
appreci ate that, that you guys were so responsi ve, but
you have to appreciate also that the comrttee has a
problemnow. | nmean, can we wite the letter based on
somet hi ng t hat have seen only for ten, 15 m nutes and
it's a significant change fromthe report we have or
what do we do? Maybe we can --

CHAI RMVAN WALLIS: Can we finish this
presentation? Can we just go to the last slide and at
| east get that over wth?

MR. GALLUCCI: |If we had gone back,

previously | showed the --
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CHAI RVAN WALLIS: It's going to be one or

two minutes. That's it.

MR GALLUCCI: The first slide showed four
different fires. Here's a different one here. This
was from Plant C, which was the nake-up punp room
Al I"mdoing here is doing the same thing | did for
the other fire. He's the CFAST prediction in red, the
adj ustment in blue, the 95 percent or 90 percent two-
sided confidence limts.

And then what | go on to show here on the
| ast one is here's a case where a regul atory deci si on
would be fairly straightforward with all of the
caveats about input uncertainty, et cetera, but here
in this roomif ny damage threshold was, again, the
thermal set cable at 625 with the uncertai nty bounds,
here I can show that even after 60 m nutes ny upper
bound for nmy CFAST run is still below that.

So in this case | would be fairly
confident that CFAST is going to be a result that
woul d say |I'mnot going to receive cabl e damage.

That concl udes what | have.

MEMBER APCSTCOLAKIS: Ray, earlier we had
a di scussion where the staff expressed its views on
standards and so on. | want you to understand that ny

position at Ileast right nowis that | have no
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position. |1'mnot saying what you're saying is wong.
| just want to understand it.

CHAI RVAN WALLI'S:  Who's going to concl ude
the presentation? Here we go.

Take a m nute.

MR. SALLEY: kay. To wap this up, Mark
Sal l ey, again, fromthe Ofice of Research.

To wap this up in one mnute or | ess, our
key bullets on this presentation. Again, state of the
art fire nodeling, how accurate are the nodel s?

| just talked a few mnutes ago that |
think we have insights today that we didn't have a
year ago as to how the nodels work and to the
accuracy. That's what we set out to do.

W feel that we have enough here for the
licensees to want to start noving forward on the 805
applications, that this is a good starting point.

W believe that this strengthens the use
of fire nodeling. Having gone through this exercise,
we feel we have a better understanding of fire

nodeling and what its |limtations are. W' re not

going to solve all of the world s fire nodeling
problenms. |If you cane expecting for nme to tell you
that, I'mnot going to.

Things like the application, we' ve done

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

197

our best work with the Qstars and D-stars to get the

br oadest range of applications. | think when you | ook
at nost conpartnents and nost fires that will be
nodel ed, they will fall withinthere. W wll not get

everything. That's where we need to go.

This is the next elenent. | believe that
for ny work | need to get this elenent in place so
that | can progress on to that user's guide, and |I'm
trying to build everything in a |ogical stepped out
appr oach.

And we woul d like endorsenment and woul d
like to nove forward with this docunent and get on
wi th our next project.

| fully expect in five years' tinme, after
we've worked with NST, we've done sonme nore
experinments, and we've gotten better, | fully expect
to cone back to this docunent and revise it. | fully
expect NI ST to make the nodels better and we use this
as a baseline to rerun them and nake them nore
accurate, and thisis awrk in progress, if youwll,
but I need to get this cornerstone in to nove to the
next piece, and with that --

VI CE CHAI RMAN SHACK: What does that have
to do with this work that you've just done, that

you' ve just presented today? |Is that going to go into
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t he docunent or that's just an illustration of where
you m ght go next?

MR. SALLEY: What we propose for the
closure is we had sone qualitative ideas with the
colors, and we saw where that gave peopl e heartburn
W said yes. After being so scientific and so
rigorous, to cone with the colors | see George's
point. W wll renove that and replace it with the
graphs that Kevin showed at the end, and that woul d be
our conclusion and we're on to the next piece.

CHAI RMAN WALLIS: So it will be a
di fferent docunment than what we | ooked at before.

MR ARMJO But it's a trivial change.

MR. SALLEY: | agree. That's my point.

MR ARMJOG It's a trivial change

MR SALLEY: It's trivial

MEMBER APOSTOLAKI S:  No.

MR. SALLEY: The sane information packaged
differently. |'ve brought no new information to the
t abl e, none.

CHAI RMAN WALLIS: So we have really
fini shed, George?

MEMBER APOSTCLAKI'S:  Yeah. | want to --

MEMBER POAERS: | have a question to ask

Mar k.
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Mark, at the beginning, in your opening

statenent you indicated this effort was a first step,
and it's a very welconme first step. | understand

where you're going there. But | see the needs as

bigger. | know that you do, too, and |I don't know
whether this is the appropriate formor not. If not,
| will keep my question to you.

But it seens to nme that what you're doing
here i s you're characterizing the heat source produced
by a fire, and we have much better nodels for doing
that. You're tapping into the sources of perfectly
adequat e nodels for doing this.

Now | ask what about the response. The
problem | have with fire is not that it -- it can
cause structures, systens and conponents to fail, to
be sure. W know it does that. Mre troubling to ne
is that it causes these systens to work badly, and so
the response to a fire beconmes of interest to ne.

My second issue that | have is, yes, you
address snpoke, but you're |ooking at snoke in a very
| ocal i zed area, and ny problens with snoke are al ways
in a dispersed area, and particularly when we get to
cable fires, | see these incredibly corrosive
materials, and so | ask: where does the snoke go?

And what does it do when it gets there?
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Now, these are all steps beyond what
you' ve done here, and | understand t hat, but does your
| arger program nmaybe not explicitly but nentally or
conceptual |y take these next steps because | think we
have not had good nodel s on the responses of equi prment
to fires.

And | think that we don't have good nodel s
on how t he snmoke transports beyond the | ocal region of
the fire the greater distance in the plant, and we
don't have good nodels that tell us what does the
snoke do when it gets to these renote | ocations.

MR SALLEY: Dana, those are excellent
guestions. Let ne try the first one. | understand
the westling with the heat release rate and how
accurate is it, and we go through the curves, and |
think Ray did an excellent exanple of how NRR coul d
use this to inprove their process.

CGetting to Dana's specific question, if
anybody renenbers back to the RIC this past year, we
had a poster up on the fire research. You'll notice
there was a big program It didn't cone up today and
it's a programof its whole own |ife call ed CAROLFI RE,
and that's where we're going to | ook at a cable, and
what is the response of that cable to the fire, which

gi ves us the hot short, which | oses the system which
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gives us the problens that Dana all uded to.

That is a whol e separate program on that
target that we're trying to develop. The uncertainty
inthere is huge. |If you go back and | ook at the SDP
t oday or you go back to read NUREG 1805 t hat Naeem and
| put out, there's a whol e appendi x i n there, Appendi X
A, which is a different response of a thermal plastic
versus thermal set, whether it's a cross-Ilinked
pol yet hyl ene versus a PE PVC. You can't treat all of
the cables equal. Wether it's an instrunment cable
versus a control cable, huge uncertainties, and we did
our best to do that. W have separate research

So where is this uncertainty, George, is,
| guess, where | want to get a little frustrated and
argue with you. | think this part we've done a pretty
good job. Let me go chase those cables and those
targets because there is a | ot of unknown there.

Second part, snmoke. | think if we | earned
one thing today, it is | ook at the snoke predictions.
The inaccuracy is huge. |f sonmebody brought nme a
snoke calc and was trying to factor it out to do the
kind of stuff, we are not there, and that's an area
that we need to go.

And this docunment identifies that, and it

points us to that in the future, and that's what we
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need to be tal king about five years from now.

MEMBER APOSTOLAKI S: One cl osi ng comrent .

(Laughter.)

MR. SALLEY: You're not going to get the
| ast word, are you, George?

MEMBER APOSTOLAKIS: | think it's
inmportant to state on the record at | east ny viewthat
the staff, the team ought to be commended for doing
this work. It's the first tine that anybody tried to
do a rigorous conparison of predictions of nodels,
commonly used nodels with experinents.

The questions you are getting, Mark and
the team do not question the validity of what you
have done. [It's just that sone things, you know, we
feel could be done better and so on, and sone things
we need to digest because they are too recent.

So | hope that this m sunderstandi ng does

not exist. | believe this is a very good effort and
it will lead really to a step change in the quality of
the fire --

CHAI RMAN WALLIS: That's good note to
finish on, George. Are we now finished?

PARTI Cl PANT: A very good | ast word.

CHAI RVAN WALLIS: Very good | ast word?

W're really finished?
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Ckay. We'll take a break until 1:30,

1: 30.
(Wher eupon, at 12:37 p.m,

was adj our ned.)
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