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The Subconmittee net at 8:30 a.m in Room T2B3,
Two White Flint North, Rockville, Maryl and, Stephen L.
Rosen, Chairman, presiding.
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P-ROGEEDI-NGS
(8:31 a.m)

CHAlI RVAN ROSEN: Good norning. Thisis the
neeting of the ACRS Fire Protection Subconmttee. |
am Steve Rosen, Chairman of the Subcommttee. The
ACRS nenbers i n attendance t oday are Dana Powers, Jack
Si eber, GrahamlLietch, Mari o Bonaca, TomKress, G aham
Wallis. The purpose of this subconmittee neeting is
to discuss the Staff's Fire Protection Research Pl an,
t he status of the Fire Protecti on Research activities,
the fire protection inspection process and findings
and other related matters, including industry
activities.

The subcommittee will gather information
anal yze rel evant issues and facts and fornul ate the
proposed positions and actions appropriate for
deli beration by the full commttee. Tim Kobetz, is
t he cogni zant ACRS St aff Engi neer and the desi gnat ed
federal official for this neeting.

The rules for participation in today's
nmeeting were noticedinthe Federal Regi ster on August
21st, 2002. A transcript of this nmeeting is being
kept and will be nmade available as stated in the
Federal Register notice. It is requested that

speakers first identify thenselves, use one of the
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m crophones and speak with sufficient clarity and
volune so that they can be readily heard. Chairman
Merserve will address the staff at 8:40 a.m this
norni ng on the tragi c events of Septenber 11th, 2001.

| will ask the speakers to pause at the
ti me the Chai rnman begins to address the staff over the
publ i c address system We have recei ved no request
for time to make oral statenments or witten comments
fromnmenbers of the public regarding today's neeting.
We wi Il nowproceed with the neeting. | call upon M.
Mark Cunni ngham Chief of the Problemstic Risk
Anal ysis Branch to provi de sone openi ng remnarKks.

MEMBER POWERS: M. Chairman, before we
start, | would note that we are going to hear severa
presentations from people from Sandia National
Laboratories and they who are associated with that
institution, nenbers should apply the appropriate
wei gh-in factor to any derogatory or replauding
conments that | make.

CHAI RVAN ROSEN: W will do so as is our
normal practi ce.

(Laught er)

CHAI RVAN ROSEN: M. Cunni ngham

MR. CUNNI NGHAM Thank you, sir. Wth ne

this norning are Nathan Siu, fromthe PRA staff and
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O fice of Research, Steve Now en fromSandi a Nati onal
Laboratories, J.S. Hyslop fromthe PRA staff in the
Ofice of Research. J.S. is going to be the principa
speaker this nmorning with help fromthe others.

CHAl RVAN ROSEN: Wl cone to you all

MR. CUNNI NGHAM Thank you. For the past
several years, we've had a fairly extensive research
programunderway to i nprove t he nmet hods and t ool s and
gui dance that could be used by a nunber of different
t ypes of organi zations and staffs to performfirerisk
anal ysi s. W believe this is one of the nost
i mportant areas of needed i nprovenents i n PRA net hods
and tools, so it's been one or tw of the high
priority items in the group in ternms of PRA research

J.S. will talk today about the plan that
we have for that research. W developed this plan
originally a couple of years ago, updatingit. W're
in the process no of updating it again to reflect a
| ook at what we ought to be doing over the next four
or five years. J.S. will summarize sone of the
acconplishnents to date, try to explain where we are
nowinthe program W are very interestedin getting
the committee's comments on the plan and what we're
doi ng, whether we should be doing it at a different

pace, doing sonme things with a higher priority, doing
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sone things that aren't in the plan at all or perhaps
if there's things inthe plan that you don't think are
i mportant, that we would be interested in hearing al

t hat type of feedback fromthe conmttee.

W want to use this event to help us
formul ate and cenent in our plans for the next two or
three fiscal years in this program | think it's a
very wide ranging program going from experinmental
work all the way over into applications in -- by NRR
staff and the significance determ nation process
potentially by Iicensees and the NRCstaff interns of
doing fire PRA's or supporting and usingthisinPRA s
and risk informed regul ation in general.

Wth that kind of general overview, | turn
it over to J.S.

MEMBER POWERS: You nentioned the staff
doing fire PRA's. Does the staff have routine tools
for doing fire PRA s?

MR. CUNNI NGHAM One of the goals -- we
have tool s today. W think those tools are in need of
i mprovenent to better reflect the current state of
technology, if youw ll, and that's a big part of what
the programis; is to include the tools and inprove
t he gui dance that goes with that, with those tools.

MEMBER POVNERS: If | go out to the regions
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and ask the senior reactor analysts for the risk of a
particul ar plan on one of the regions with respect to
fire, does he have a tool that he uses?

MR. CUNNI NGHAM One of the things we're
doing is, inproving the tools that are nowused inthe
signi ficance determ nation process by the regi ons for
i nspection purposes and J.S. is extensively and Steve
extensively involved in the i nprovenent of that tool,
that specific tool, as well as others.

CHAI RVAN ROSEN: One of the things |I'm
going to be listening for and perhaps you can hel p ne
with it as you go along, is what fire protection
research is pertinent to advanced reactors. W are
witing an advanced reactor research plan, we the
conmttee in general, not just the fire protection
subconmmi ttee. W are witing a letter to the
Conmi ssi on on the advanced reactor research plan and
clearly part of that plan should include sone fire
protection research

Now, you' ve got a separate fire protection
research plan but clearly sonme or much of what you do
can or shoul d be applicable to advanced reactors. So
t oget her today, let's think about that and do what we
can to di scuss and hi ghlight for each other where this

all leads in terns of advanced reactors as well.
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MR. CUNNI NGHAM Yeah, that would -- you

know, fromour perspective, we're not very far al ong
in sonme of the advanced reactor risk analysis
considerations at this point, soit's alittle vague
fromour perspective of being very precise about how
you woul d use this information that we're generating
in advanced reactor licensing reviews. But you're
right, I would agree that a lot of this information
shoul d be very useful in that context, but we just
haven't -- we don't know enough about the advanced
reactors to say a whole lot at this point, but we can
certainly --

CHAI RVAN ROSEN: Let's not consider these
two things in isolation --

MR CUNNI NGHAM Agr eed.

CHAI RMVAN ROSEN: -- fire protection and
advanced reactor. They need to be brought together at
sone point.

MR. CUNNI NGHAM Yes, that's right.

CHAI RVAN ROSEN: And there are, you know,
of course, additional challenges with sone of the
advanced reactor designs that are proposed. For
i nstance, the graphite rim

MR. CUNNI NGHAM Yes, yes, exactly.

MEMBER WALLIS: You said at the onset to
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Dr. Powers, that the inspectors have tools. Are you
going to tell us sonething about what those tools are
i ke during the course of the day.

MR. CUNNI NGHAM We can do that, yes.

MR. HYSLOP: Yeah, we cantell youalittle
but my understanding is that NOR is on your schedul e
|ater today to talk specifically about the SDP
revisions, so | would expect that they woul d provide
the detail that you're interested in.

MEMBER WALLI S: kay, thank you.

MR. HYSLOP: At | east the agenda that | saw
earlier, | presume that it's still the sane.

CHAlI RVAN ROSEN:  Yeah, NRRwi || be here at
2:40 -- 2:30 to 2:45.

MR. CUNNI NGHAM Shal | we proceed or shal |
we pause because it's --

CHAI RVAN ROSEN: No, | ' msuggesting t hat we
just proceed. We will hear the announcenent.

MR. HYSLOP: Thank you.

CHAI RMVAN ROSEN: |' massum ng we can hear
it. We may have a problemw th hearing in here, and
sowe'll find out and if we can't hear, we will nove
out si de.

MR. HYSLOP: Hello, ny nane is J.S. Hysl op.

|'ma recent addition to the Ofice of Research. |'m
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asenior riskandreliability analyst. |'ve spokento
this subcommttee before with respect to the Fire
Protection SDP. This is an interesting program
certainly in my mind and I'm com ng on board and
learning it and 1'll be referring to Nathan, who is
also listed on this presentation, and Steve, for sone
areas, sone technical details.

CHAI RVAN ROSEN: | believe that's the
announcenent. W may have to go outside. So let's
pause now.

(Of the record.)

MR, CUNNI NGHAM  Ckay, J.S., please
conti nue.

MR. HYSLOP: The next slide shows t he Ei ght
Li ne (phonetic) of our presentation. First of all,
"1l be tal king about the status of the programpl an.
As Mark has told you, it's currently being updated.
"1l tal k about program objectives.

MEMBER POVNERS: What is -- | nean, when you
say it's currently being updated, that neans that
everything we see today wll be replaced wth
somet hi ng el se?

MR. HYSLOP: No, no, in fact, a lot of --
what you see today will remaininthe plan. If you'l

| ook further down in my Ei ght Line you'll seerecently
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initiated task. Those tasks will remain in the plan.
We expect good things out of those tasks. I'Il get to
that inalittle bit more. So I'll be tal ki ng about
recently initiated tasks which will carry us through
"03. Plan potential activities, acconplishnments, that
is the work that we' ve done i n exi sting tasks, general
el ements of the plan that we woul d expect toretainin
t he update, events since plan devel opnent. W' ve had
regulatory related events, activities related to
conmuni cati on of researchresults, andwe'veinitiated
cooperative activities. Andlast, but not |east, |'1I
provi de sone concl udi ng renmarks.

As | said, the program plan is being
updated. The last version was for 01/02 and we're
considering a four-year plan for the new version to
take us through "06. W'Ill be providing a |ot of
detail for the first two years and simlar to the
previous plan, and less detail for the latter two.

The programobj ecti ves -- these obj ectives
are taken fromthe 01/02 plan and they're as foll ows;
to inmprove the qualitative and quantitative
understanding of risk contribution due to fires in
nucl ear power plants, to support ongoing or
anticipated fire protection activities, including

devel opnent of the risk informed perfornmance based
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approaches, and to develop inproved fire risk
assessnment net hods and tools. W woul d expect sim | ar
objectives to follow in the new plan

Now t o get to your point, Dana, these are
sonerecentlyinitiatedtasks that will certainly stay
in the plan. The first task is the fire risk for
quantification studies. And when | say "recently
initiated", I'm talking about the technical
activities. There was nmuch groundwor k done bef ore May
"02 where we hel d the kickoff on the requantification
studies. W have a detailed presentation on these
studies following this overview of the research plan
so right now I'"Il just give you a few high |evel
poi nts about those studies.

First of all, these are joint NRCresearch
EPRI studies. They represent the integration of many
tasks in our research plan and again, we'll get to
those task in the detailed discussion. W have nany
obj ectives including devel opi ng new net hods, and we
certainly expect this to support the ANS fire risk
standard which as just gotten underway.

MEMBER WALLIS: A requantification, that
means you' re now going to be able to cal cul ate things
inadifferent way. That's what requantification --

you're getting a nunmber in some new way.
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MR. HYSLOP: In a better way, yeah.

MEMBER WALLIS: Just because the old
nunber s wer e | ousy or because t hey were i nadequate for
t he task or too nmuch uncertainty associated with them
or what was the problemw th the old nunbers?

MR. HYSLOP: Well, there was a l|lot of
uncertainty associated with the ol d nunbers. The old
nunbers were used in the |IP EEEs and there was
certainly a lot of questions back and forth between
the staff and i ndustry. There was -- sone i ssues were
resolved for the |IP EEEs but that's not clear that
t hat woul d be good enough to get an absol ute val ue --

MEMBER WALLIS: So they varied a |ot
between di fferent peopleinthedifferent -- they were
com ng out with quite different nunbers for apparently
t he sane thing?

MR. HYSLOP: There were various methods
used fromIP EEE to IP EEE. So there's a |ack of
st andar di zat i on.

MEMBER POVNERS: Dr. Shaq (phonetic) is not
with us but he in fact, has gone through the |IP EEE
i nsights docunment and done a regression analysis
| ooki ng at the risk estimated by the various net hods,
really following up what you did in there, your

i nsi ghts docunent in a quantitative fashi on and cones
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upwithafairly quantitative conclusionthat therisk
estimates are proportional to the nethod that is used
and that the higher -- the nore qualitative the
net hod, the higher the risk. And this is not earth
shaking news to you, is that the nore qualitative
met hods tend to be nore conservative and | nean, he
gets nunbers out of these things but this is kind of
what we al ways t hought and ki nd of what your insights
appendi x or chapter says.

But it's fairly -- it's surprising how
clear-cut it is, but the cruder the nmethod, the nore
conservative it is, at least inthat direction and not
t he ot her.

DR. KRESS: Di d he have a base quantitative
-- what quantitative was versus quantitative?

MEMBER PONERS: Wl |, they categorize them
and | forget all the details. |It's basically five,
augnmented five and fire PRA are the three categories
they use and then he just |ooked at the three
categories, | ooked at their estinmates, conpared sister
pl ants, conpared ot her things.

DR. KRESS: He just |ooked at the sane
di stance apart on --

MEMBER POVERS: Sure, sure and di d an order

statistic, you know, non-paranetric statistic on it
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and cones up with a conservati smassoci ated with each
one of the nethods and well, he wote it up in an e-
mail to me and the upshot of it is that, |I nean, what
Shaq was aski ng the question, we cone out fromthe IP
EEE saying, the risk fromfire is comensurate, |
t hink, was the word we used with risk from nornma

operations and Shaq was questioning that.

And, in fact, he comes up wth a
concl usi on t hat when you use a real honest to God fire
PRA maybe the ri sk i s not so hi gh and what not and t hat
just adds inpetus to what they're trying to do here
is, is get better nmeasures on this thing because in
sone sense we are al | ocati ng resources, inspection and
regul atory resources, accordingtorisk andif that's
i nappropriate, then not only are you nmaki ng a m st ake
but you're probably negl ecting sonething that is very
risky.

CHAl RMVAN ROSEN: Wwell, | think there's
anot her concl usi on one can conme to to suppl ement what
you said then and that is that if you believe that
firerisk is conparable to internal events risk, and
there's sone doubt about that, based on what Dana's
just said, but if you did believe that, and you al so
put that together wth the Chairman's and the

Conmmi ssion' s expectation that future plants, advance
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reactors will be safer than the current generation,
and that the way that they'll be safer is because
they' re be mainly passive, alot of passive features,
sothat that will mainly effect their internal events
PRA nunbers, this will nean that the overall CDF for
these newplants will be mainly dom nated by fire. Is
t hat sonething that you woul d conclude as well?

MEMBER POWERS: I'Il -- | certainly
under stand where you're comng fromon that and it's
a | ogical conclusion. | know one of the nenbers,
peopl e at the table has toyed with, if not explicitly,
advanced the concept that if we really are serious
about advanced reactors, we ought to be desi gning them
sothat fireis no longer areactor safety risk, that
it is strictly a property and life safety risk and
that based on sone of the insights that have been
gai ned out of the NRCresearch program it ought to be
possible to do that.

CHAI RMAN ROSEN: It's not apparent to ne
how one woul d reach that goal, that fire would not be
a risk to an advanced reactor. Any tinme you have
el ectrical systens, you have fires and it seens to ne
any time you have people, you have fires, and surely
in advanced plants, you'll have both.

MR NOAEN: Thisis Steve Nowen. Thisis
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actually sonmething that |I've actually put forward. |
t hink that the goal for advanced reactors or a goa
for fire protection would betotry our best at |east,
to relegate fire back to the domain of life, safety
and property protection through appropriate design.
You're right, you' re never going to get rid of fires.
You're still going to have fires.

The objective would be to insure that
fires cannot create a nuclear safety challenge.
You're still going to have the Iife safety, property
protection issues and that's never going to go away.
It's the nuclear part that | think we can attack and
hopefully virtually elimnate.

CHAl RVAN ROSEN: All right, let's go on

MR HYSLOP: The next task that's been
initiated is the fire risk standard. The Ofice of
Research is providing two nenbers of the Witing
Commi ttee, Nathan Siu and Steve Now en here at Sandi a,
nmy understandingis |'ll be supporting Nat han. W had
a ki ckof f neeting held recently at the Fire Protection
| nformati on Forumin Seattle which | attended alittle
of. | had to get back over to the Fire Protection
Forum

The next task is the Fire Protecti on SDP

revision. NRRis managi ng that activity and research
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is supporting the NRR direction to revise. And |'d
say this is a fairly conprehensive review. We're
|l ooking at all the elenments of the SDP and we've
identifiedissues and identified challenges for those
i ssues.

The last task is sonething that Steve is
supporting plant systens and NRR with and that's to
devel op ri sk rel at ed gui dance t o support i nspecti on of
fire protection circuit analysis issues. Now, we're
going to be giving a lengthy presentation of circuit
analysis later and so Steve will be able to give you
sone insights about -- from the circuit analysis
program whi ch he's using in developing this report.

MEMBER POVERS: On the subject of circuit
analysis, it's not your research, it's not your
domai n, but we've not been enforcing findings which
were associated to circuit analysis. And that's been
going on for what, two years now or sonething like
that, a long tine.

MR. HYSLOP: Yeah, John, is it that we
haven't been evaluating the findings or that we
haven't been inspecting for associated?

MR. HANNON:. John Hannon, Plant Systens
Chief. Back, | believeit was in Novenber of 2001, we

did stop inspecting in the area. We focused our
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resources into other areas where we had good gui dance
and the intent was to allow industry initiative to
provi de better gui dance.

MEMBER PONERS: Are we still waiting?

MR. HANNON: Yes, they a have recently
revised their guidance package based on staff
conments. We're supposed to be gettingit inthe next
coupl e of weeks.

MEMBER PONERS: So i n the neanti me we have
a problemwith -- potentially have problens with the
circuitry in the plants.

MR HANNON: The i nspection activities have
been halted while theindustry initiative was underway
to try to define the guidance we could use to
i nspecting that area. We don't know if we have
probl ens or not because we aren't | ooking right now.
Once we get the guidance settled, we'll resume the
i nspection activities and that's planned for next
year, 2003.

MR HYSLOP: I'IIl talk alittle bit about
the planned activities and then the potential
activities that we have for the Fire Ri sk Research
Pl an. The first three are planned activities.
They're in addition to the bench marking and

val i dati on, which we've been doing, we're going to
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performsone testing. Thetestingis goingto consist
of | ooking at cable tray (phonetic) in a conpartnent
and my understanding from speaking to Mnte Day
(phonetic) who is leading this task, is we'll be
| ooking at nore unique configurations for nuclear
power plants al so.

The next task has to do with gaseous
di f fusi on.

MEMBER POVERS: Let nme ask a question. You
say you're going to | ook at uni que configurations for
power plants. Wy? | mean, why should the NRCdo it?
Wiy not just tell the industry, "Show us the
experinmental data that says this is a good
configuration"?

MR. HYSLOP: As far as howdoes it, |'mnot
sure of the answer to that.

MEMBER POVERS: But really, the question
|"mgetting to is how do we deci de when t he NRC does
experiments and when the industry does experinments?

MR.  CUNNI NGHAM As you probably know
al ready, there's no cl ear-cut statenent as to howt hat
works. It's a -- tends to be an issue specific type
of thing, topic specific. In this case we saw
opportunities where we could take advantage of

experimental work being done in other industries or
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ot her countries.

MEMBER POVNERS: Ckay, so this is a specia
ci rcumnst ance.

MR. CUNNI NGHAM Yeah, and | think in both
-- let me back up a bit. The benchmarking work that
we' re doing and the code val idati on and experi nent al
work that we're doing in large part, there's a
substantial part of it which is inter-governnental
with the National Institute of Standards and
Technol ogy, NI ST, whatever that stands for. N ST is
in the building fire business. They have devel oped
very sophisticated nodels and run experinments to
benchmark those nodels, so we want to take advant age
of that. So Dr. Day, that J.S. has eluded to, has
been on a part tinme assignnent to NIST to | earn how - -
to bring their technology in effect, back to NRC and
to see how it could be used in safety applications.

MEMBER POVNERS: | nean, hey, that's great.
I n your research plan, you really ought to seriously
think about articulating "Here is when we do
experinments and here is when we ask them to do
experinments and in all cases, when we can piggyback
and things like that, we'll do so, but" --

DR. KRESS: Yeah, inthe absence of speci al

circunstances, | could just nmention it seens to ne

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

23

that the answer to that question lies pretty rmuch in
the regul atory analysis area in the sense that here's

somet hi ng where there's research needed and you say,

now who's goingtodoit. Wll, dow require ask the
|icensees todoit or dow doit? Well, it's like a
backfit.

Soif it fits the backfit rules, then you
ask themto do it. |If it doesn't, then you have to
deci de whether it's worth enough of your nobney and
effort for youtodoit yourself. It seens to me like
that's the answer to Dana's question, but there are
special circunstances, |ike you said, which nay
override that.

MR. CUNNI NGHAM In cases where we -- in
this case we beganwithit's either inter-governmenta
or inter-country, if youwill. There's extensive work
that's being done in terns of fire code devel opnent
and validation in Europe and we're using -- we're
| everaging, if you will, our resources here, fairly
nodest anobunt of resources here to get the
consi derable work that's being done in Europe.

DR. KRESS: | think that's an excellent
reason.

MR. CUNNINGHAM So in a sense, if you

think of the reg analysis as part of it, as a cost
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benefit.

DR KRESS: As part of this.

MR. CUNNI NGHAM I n this case here we saw
trenmendous benefit for arelatively nodest cost. And
t he one | ast exanple is you' Il hear alittle bit today
about tests on circuit analysis and this is where
there was work done by the industry that we
pi ggybacked on, if you will, to do sone additional
work, so in that case, it was a joint, if you will,
fairly comon set of work supported by us, by EPRI and
NEI .

MR. HYSLOP: And I1'll talk a little bit
nore about these joint activities because we have
international work going on with circuit analysis
al so.

MEMBER WALLI S: You nentioned cable tray
fire testing and the Chairman earlier said where you
have el ectricity you' re going to have fires. Wy is
t hat ? Wy aren't these cables insulated wth
somet hi ng whi ch doesn't burn so readily?

MR, HYSLOP: Well --

MEMBER WALLI S: Do we not have a |l ong, | ong
history of trying to do that?

MR. NOALEN: Well, yeah, I'Il junpin. The

materials that we're using inthe U S. are reasonably
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fire resistant. You know, they are thermal plastic
type materials. They're actually thermal sets.
They're good materials but they do burn if you get
t hem hot enough. So, you know, the problemwe still
face is, there are other ignition sources besides the
cabl es.

We have the notors and t he swi tch gear and
the transformers and all the other stuff and i f we get
a good enough fire going that exposes the cabl es, then
you can get the cables burning. But as an initiator
t hensel ves, they're pretty difficult to get to |ight
of f. You can light a small fire but it's very
difficult to --

MEMBER WALLIS: So a candle won't do it.

MR. NOALEN: Well, not against the cable,
no.

MEMBER POVEERS: How about a wel di ng torch?

MR. NOALEN: Sustai ned, sure. Mnentary,
no, it won't doit. Awelding torch won't be enough.

DR. KRESS: | coul d probably set graphite
on fire with that.

MR NOALEN: |'m sorry?

DR. KRESS: | could probably set graphite
on fire with a welding torch.

MR. NOALEN:. Again, it has to be sustai ned.
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MEMBER PONERS: No you can't. You guys at

Cak Ri dge showed you couldn't do that.

(Laught er)

MEMBER WALLI'S: It depends on the form of
the graphite. You can light steel if it's in steel
wool .

DR KRESS: This is two di nensional netal
bl ock.

MEMBER WALLI S: Ch, that's very different.
You can light a two-by-four if it's dry enough.

MEMBER POVERS: A two-by-four is easy.

MEMBER WALLIS: Not if it's wet.

MEMBER POVERS: | can light a dry two-by-
four with a cigarette lighter.

MEMBER WALLIS: O a match if it's dry
enough.

MR. HYSLOP: kay, the second task is the
gaseous diffusion plants task and there the issue is
what's conbustibility of the liquids used in the
process and we al so have a task under there | ooki ng at
gui dance of testing of in-service sprinklers.

The next task has to do --

MEMBER PONERS: Let ne interrupt here. You
have gaseous diffusion plant but | don't see you

addressing the MOX fuel fabrication facility and the
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MOX fuel fabrication facility is -- or the ACRS

subcommittee that | ooked at that said the only real
risk that exists in this fire, | nean, it's fire in
the kerosine, it's fire fromthe fuel cladding. It's
fire fromthe furnaces for the centering. | nean,
it'sfire, fire, fireraging all about. How cone that
doesn't show up on your list?

MR. SIU This itemshowed up on the |i st
maybe, what is it, a year or tw ago based on
di scussions with staff and NMSS. This was an area
that they'd expressed interest. | don't know that
we've gone back recently and had any extensive
di scussionto seeif they' ve updated their views as to
what we shoul d be worki ng on. Obviously, that will be
part of what we do as we update our --

MEMBER PONERS: Wel |, |I'd sure | ook at that
one because the subcommittee canme back with two
things. One, the dom nant hazardto the facility that
coul d have consequences to the public, okay, where
public was -- it's a pecular definition because the
facility is | ocated on a governnent reservation. And
the normal public is located 30 mles away but there
is an earth stats (phonetic) public which are the
wor kers at the governnent reservation that are not

associated with the facility, per se and there are
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25,000 of them a bunch of them

And what they also said was not only is
there fire risk but there doesn't seemto be a good,
wel |l articul ated definition of what the design basis
should be for fire protection. That is, in nuclear
power plants, we have effectively a design basis that
says, "Thou shall be able to shut this plant down and
keep it shut down even in the event of a fire that
damages one of your pathways for shutting down".

kay, they have an equivalent type of
definition, even though that, as far as the commttee
could see, was the only way you were ever going to
effect the public with -- | nean, fire was the only
way to get to them

DR. KRESS. Presunably the nodels that
you' re devel opi ng woul d be sufficiently generic that
t here m ght be, you know, some adjusting, applicable
to the facility like the MOX

MR. SIU Yeah, infact, of course, as J.S.
nmenti oned, the notion of the properties of the liquid
conbusti bl es was obviously an input that you would
have into your fire nodel. After that, you run your
fire nodel. Again, what we do in this program
includes fire nodeling but Iots of other things. So

we'd have to | ook at the sprinkler systems as well,
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and whatever -- as Dana says, Wwhatever defense
strat egy.

MR. HYSLOP: The next task is fire risk
assessnment for precursor analysis. There the task
indicates that we would need to review existing
sinmplified nodel s and approaches. There's an approach
devel oped by Nathan while at INEEL, a report by
Budni t z (phonetic) and Apostol akis, | believe and t hen
t he STD us undergoing revision. All of these coul d be
fodder for a precursor analysis mnethod.

The next two bullets are place-hol ders.
We're not actively doing anything with those now, but
we woul d expect the | ast bullet, advance gui dance to
come out of the requantification studies.

CHAI RVAN ROSEN: How about the rul emaki ng
support? Cearly, you' re going to be doi ng sonet hing
about that. The NFD 805 has been certified to the
Conmi ssi on.

MR HYSLOP: As | said, we're participating
in the devel opnment of the ANS standard. 1've just
categorized it differently, but in that sense you
know, better techni ques, nore conpl ete techni ques for
fire risk analysis, all of those things would
eventually conme into play to support a PSA anal ysis

whi ch the rul emaki ng would require -- would all ow
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CHAl RMVAN ROSEN: W don't have on our

agenda t oday a di scussi on of rul emaki ng and t he st at us
of the rul emaking. |s there soneone that can tell us
where that is now or --

M5. BLACK: Yes, Suzanne Bl ack, Deputy
Director, DSSA The Commi ssion paper went to the
Conmi ssion the 15th, July 15th and so they have it
before themfor consideration at this tine. And when
we get an SRM approving it, we'll put it out for
public coment.

CHAl RVAN ROSEN: It sound like -- is there
any -- we don't want to prejudge the Conm ssion,
obviously, but is there any sign that there would be
sone difficulty with it because |I'mthinking that ny
under st andi ng was that there would, you know, |ikely
be an SRM whi ch woul d nean that the fire protection
peopl e i n the agency woul d have quite a bit of work to
do on rul emaking. It woul d becone a significant work
| oad for these guys.

M5. BLACK: Yes, but, no, we don't have any
negative i ndi cati ons that they aren't goi ng t o approve
it.

CHAI RMVAN ROSEN: I nmean, | think you
shoul d be thinking that it's going to be a workl oad.

M5. BLACK: Right, we're working with them
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to develop a plan on that.

MR HYSLOP: Let's talk alittle bit about
t he acconplishnments, that is what we've done so far.
The first two bullets talk about circuit anal ysis and
fire detection suppression and there are detailed
presentations given by Steve Nowen later, so |'l
skip those for now W have a fire nodeling tool box
whi ch we' ve devel oped and that includes a collection
of references for heat release rates, cable
fragilities, ignitability.

The next task is frequency of chall engi ng
fires. There we've produced a nodel for handling the
early stages of fire developnment. It's a nmechanistic
nodel. It looks at fire starting, fire spreading,
it's a step by step and it relies on expert judgnent
to provide sone of these probabilities.

The next is experience frommajor fires.
Basically, that's been renanmed to be risk nmethods
insights. And there we found out that the fire risk
analysis framework captures the chain of events
observed real fires, with sone exceptions, one of
which is multiple fires. Those aren't currently
anal yzed to my know edge.

CHAI RVAN ROSEN: Bef ore you get of f of that

multiple fires --
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MR HYSLOP: Yes.

CHAI RVAN ROSEN:  -- i s there sone t hi nki ng
goi ng on, on how one would incorporate that inafire
nodel, with the idea that you're going to have hot
shorts and you know, the San Onofre experience, for
exanple? It seens to ne that the fire risk analysis
woul d be i nconpl ete unl ess we include in sone way in
a probablistic sense likely, sone nodule that is
required for people to, once having done their
anal ysis, to consider in sone way the potential for
multiple fires igniting from the original fire,
resul ting on phenonena that cause additional renote
fires.

MR SIU | think the short answer is |
don't quite know what we're going to do al ong these
lines. It's, as you can imgine, extrenely
chal | engi ng. W had hoped to have sone expl oration
on the requantification study but frankly, | don't
know how we woul d go about doing that at this point.
J.S. and Steve are going to talk about the
requantification study |later and tal k about sonme of
the i ssues they've identified. 1| don't know, is this
one of themthat's covered?

MR. NOWALEN: Not really, no. If you go

back to the event review that we did, we concl uded
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that in a sense you could capture nmultiple fires under
the existing franmework of the PRA. That is there's
nothing that says you can't postulate damage in
mul tiple |ocations. The problem that we have is
under st andi ng why and when and where nultiple fires
m ght occur and being able to dothat in a statistical
analysis. The know edge base is very weak in this
area and so this is one that's going to take a bit of
work. | don't believe we're going to get therein the
quantification studies. | don't think we're goingto
try and tackle nmultiple fires yet.

CHAI RVAN ROSEN: What troubl es ne about not
putting intellectual horsepower on doing somnething
about thisisthat thereis clearly noway to concl ude
t hat what we calculate without it in the analysis is
conservative. W have to conclude that whatever we
cal cul ate may be non-conservative and that's very
troubling because we usually don't do that. W
usually do just the reverse.

We usual |y say, "Well, we knowit can't be
as bad as this. It feels unconfortable. W see an
analysis that we believe is as bad as it can be is
accept abl e.

MR. SIU | guess another exanple, which

was rai sed yest erday where we' ve ki nd of |ived know ng
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that there's an issue that hasn't been addressed is
that there's errors of commssion in PRA's. W've
gone forth saying we know that certain errors have
occurred in real events. W have very hard tines
devel oping a tool to predict the occurrence of those
errors and so we have PRA anal ysis that don't -- they
have boundary conditions if youw ll. Andthis is one
of the boundary conditions, the nmultiple fault of
fires, | guess the one saving grace is that they don't
occur very often.

Qut of the many hundreds of events that
we've had in the fire data basis, a relatively snal
nunber, what, |ess than five, thereabouts --

CHAl RVAN ROSEN: Five or five percent?

MR. SIU No, five, five out of the several
hundreds of events.

CHAI RVAN ROSEN: So it's a one or two-
percent event based on --

MR SIU It could be but then, you know,
on the risk side you have to say, if | happen to have
multiple fires in a certain situation, could that be
ri sk significant, and, you'reright, we don't have the
answer to that question.

CHAl RMVAN ROSEN.  well, | think your

responseisinteresting, that the nerits of conm ssion
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are in the sane class of things which could nake the

ci rcunst ances nuch worse than we antici pated. |' mnot
sure that they're exactly anal ogous. | have to think
about it.

MR SIU It just meant that there are sone
t hi ngs that we don't have in our nodels at this point
and we try to be very cl ear about that but the nodels
aren't perfect.

MR HYSLOP: The next task for which we
have acconplishnment is the fire nodel bench marking
val idation. There we've conpared nodel s versus one
another for cabletray fires and find themconsi stent.
And we're |l ooking at turbine hall (phonetic) fires
with large oil sources now. Mnte's doing this work.

The next task is the integrated nodel and
paraneter uncertainty. The following task is
signi ficance of snoke effects where we've -- Steve
Nowl en's done a review of literature.

MR NOAEN | find that the threshold
snoke | evel for damage for digital circuitry is very
hi gh concentration, filnms protection and then we have
sone evi dence from San Onofre and ot her events -- or
San Onofre anyhow, that the high voltage is vul nerable
to snoke arching.

MEMBER PONERS: The question nowthat is --
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occurred to me is in October | have a fire at a
facility, snmoke goes every which way. |n Decenber, |
find ny contacts on every relay in the plant have been
corroded and that inpact because you get these snoke
particles that transmt everywhere and they're
aggressive acidic little puppies. They usually have
sulfuric acid, a little HCL associated with them
They get on the contacts, they start doing things in
renote parts of the plant, well, renmoved from the
| ocation of the fire that cause me headaches. Do we
know anyt hi ng quantitative about that?

| mean, this is just a presunption on ny
part that this occurs just because | know the
particles are corrosive.

MR. NOWALEN: Yes, the sinple answer is,
yes. It is observed. W see it in practice. It's a
fairly well-known phenonena. There are actually
busi nesses out there that specialize in post-fire
recovery. They've devel oped techni ques for cleaning
equi pment, for identifying what equi pnent needs to be
cleaned. So it's a fairly well, research topic.
t hi nk, you know, there are clearly issues there but
agai n, people know how to deal with it.

The other thing that nakes ne |ess

troubl ed about this is that in a sense, what you're
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doing is you're increasing the probability of random
fail ure sonewhere down the road, due to environmental

insul t. That -- you know, if you have a single
conponent that has a random failure sone tine
downstream that's not necessarily risk chall enging.

The thing that mekes the fire challenging is the
preponderance of several failures concurrently.

MEMBER PONERS: What |'mdriving at is the
fire, we take care of it, everybody's happy, that's
done. Now, if I'mat San Onofre and |'m running ny
risk nonitor, | got to go in and change all
probabilities in my risk nmonitor for -- on the
reliability of various pieces of equipnent because
some of themlost their reliability and | don't have
a clue how to change those.

CHAI RVAN ROSEN: Wl |, that m ght be true
but if NRR gave -- if research gave NRR sone gui dance
inthis area and NRR put in their inspection manual s,
wherever an appropriate place of fire, that if a
facility, a licensed facility, has a fire with snoke
effects that go fromdifferent spaces, that part of
t he i nspection job is to make sure the |icensee views
t hese services or takes i nto account the |ikelihood of
renote effects and you know, that's a way of getting

some of this know edge into practice. Can you do
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t hat ?

MR. NOALEN: | can't speak for industry
practices but I would concur that this is one that's
going to be easier to fix than quantify. You know,
appropriate post-firerecovery inspectionefforts can
fix a problem They know what to | ook for.

MEMBER POWERS: Steven, suppose the --

again, I"'mat South Texas. |'ve had a fire. | call
in the cleaning agencies. They' ve polished down
ever yt hi ng. They conclude, don't | still have to

adj ust my PRA because there's sone probability that
they m ssed the critical thing that is going to ness
nme up six nonths down the road?

CHAl RVAN ROCSEN: | don't know. | guess it
depends upon how much confidence you have in the
protocol for cleaning up and testing they can do after
t hat .

MEMBER PONERS: Testi ng doesn't do anyt hi ng
for nme because nothing happens to the electric
circuit, totheelectric contactstill six nmonths down
t he road.

CHAl RVAN ROSEN: No, | nean, you do the
cl eanup efforts and you polish them up and you do
everything that's risk significant, and then you do

t he testi ng begi nni ng, you know, nont hly, to showt hat

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

39

there's no effect.

DR. KRESS: | have trouble visualizing
going in, cleaning all the relay contacts and all the
sw tches and --

MR. NOALEN: That's actually true. There
are criteria. Sonme of these things can be cleaned
fairly sinmply, soap and water, if it's anenabletoit.

DR. KRESS: Yeah, but there are thousands
of thenf

MR. NOALEN: Wel |, yeah, again, it depends
on where your fireis, what got exposed, but there are
certainly criteria where --

DR. KRESS: Wl |, that's one of the issues.
| f you have a fire, will you know how nuch snoke got
where? How will you know t hat?

MR. NOALEN: You usually go by antidot al
reports of the people at the scene, you know, was
there snmoke in this area and if there was, they' |l go
in and they'Il do a survey and --

MEMBER POVERS: You just insult Dr. Kress
and his career of work on aerosol because he can
cal culate these things down to three significant
digits.

DR. KRESS: Dr. Powers is readi ng my m nd.

Way don't you guys put sone aerosol physics in here
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and we won't worry about snpke.

MR. NOAEN:. Yes, well, it's certainly
possi bl e. One of the things that the recovery
conpanies will tell you though is getting it right
away, getting it within 24 hours is the ideal and they
try to take actions right away so if you |l et things go
for very |l ong, you know, |ong enough, for exanple, to
do an aerosol cal cul ation, di sbursal and whatnot, you
may already have lost the battle, and you will be
repl aci ng your conponents. At that point, it's an
i nspection for what needs to be replaced, not an
i nspection for what needs to be recovered.

Sothereis atrade-off, and yes, in al ot
of cases in an application like this, you' re probably
going to see them say, "Hey, look, don't clean it,
just replace it. W' ve got one in the warehouse".
And so, again, it's a mater of going in and
identifying what those pieces are, what got exposed
and what needs to be repl aced.

CHAI RMVAN ROSEN: Ckay, thank you.

MR. HYSLOP: The next task has to do with
fire protection STP support whi ch occurred before the
revi sion was undertaken. And there research provi ded
a nodel for roughly quantifying the effectiveness of

actions or renote shut-down and it was basically an
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order or magnitude estimte based upon |ooking at
conbi nati ons of influences.

And then finally there's been 805
devel opnent support, nane by Nathan. | want to run
down the general elenents of the plan; objectives,
background, you know there, you know, we woul d think
to continue including the initial prioritization of
activities by the different offices and certainly
continue to relate these activities to our risk
i nformed regul atory inprovenent plan

Programout put s and regul at ory uses renai n
i mportant. Rel ati onship with other progranms and
activities such as HRA, that would be inportant,
t echni cal obj ecti ves, task mlestones and a
conmuni cati on pl an.

MEMBER LEI TCH: Could you go back to the
previous one for just a nonent, the fire protection
SDP support? The | ast bull et tal ks about a nodel for
quanti fying the effectiveness of manual actions with
t he renote shutdown panel

MR, HYSLOP: Yes.

MEMBER LEI TCH: Just havi ng heard about t he
human reliability analysis at a neeting yesterday, it
seens as though a lot of this is based on simnulator

performance and | guess ny questionreally is, howis
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t he data for this generated? Many plants don't really
have simul ators of the renote shut-down panel. How
was -- howdi d you quantify the effectiveness of these
manual actions?

MR Sl U This activity again is just
indicated for SDP report and necessarily it was kept
at a very sinple level. Basically it's an
elicitation. You | ooked at the various factors that
coul d effect the performance of the crew, such as the
| ocation of the panel or their distractions and what's
the kind of indications are avail able on the panel.
And so you conme up with a nodification factor to the
SDP numnber .

Just a point of clarification, yesterday
we haven't been using sinulator data extensively in
our work. We plan to go in that direction. W're
showi ng the feasibility of doing that.

MEMBER LEI TCH: Yeah, yeah, thanks. Ckay.

MEMBER WALLI'S: This plan you showed us,
you say it's general el enents of plan. It |ooks to ne
like elements of a general plan no matter what the
topic. Is there anything that distinguishes this plan
fromany ot her plan that any ot her organi zati on nm ght
put together? It looks like a Dblueprint for an

under graduate project or sonething and this is --
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MR CUNNI NGHAM Wel |, it's the el enents of

a general plan.

MEMBER WALLIS: Yes, is there anything
speci al about your plan that is worth tal ki ng about or
isit just the blueprint for a general plan appliesto
yours and we knew t hat anyway.

MR HYSLOP: Well, ny next slide talks
about that a little bit.

MEMBER WALLI S: It does say sonet hi ng t hat
di sti ngui shes this from ot her?

MR. HYSLOP: Well, fromothers. You know,
| think these are good el enents, you know. Certainly
t hey' re comon el enent s but t he next slide tal ks about
relationship to regulatory applications. It tal ks
about communi cation. Wy don't we go there?

MEMBER WALLIS: | was just wondering if
there are certain outputs which would distinguishit
from ot hers.

MR. HYSLOP: Let's goto the next slide and
maybe 1'Il address that. Events since plan
devel opnent, vyou're aware of the 805 and the

rul emaki ng plan. There's the planto revise the fire

protection SDP that's been devel oped. |Industry has
submtted NEI 00-01 on circuit analysis. W' ve
i dentified pot enti al needs for non-r eact or
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appl i cati ons.

MEMBER WALLI S: This circuit anal ysis that
you keep tal ki ng about, what circuit are you tal king
about here?

MR. HYSLOP: W're talking about the
circuits that control the equipnent in the power
plant, MV circuits.

MEMBER WALLI S: El ectrical circuits.

MR, HYSLOP: Yes, yes.

MEMBER WALLI S: Onh, okay.

CHAI RMAN ROSEN: When you say "events si nce
pl an devel opnment™, which plan are you tal king about,
t he 2001/ 2002 pl an?

MR, HYSLOP: | was really tal king about
since the first plan which was "98. Was it then or
was it -- since 2000, oh, okay.

CHAI RVAN ROSEN: The current plan whichis
t he 2001/ 2002.

MR, HYSLOP: Kkay.

CHAI RMVAN RCSEN: Which is a fiscal year
plan, all right, so this plan ends the end of this
nont h.

MR. HYSLOP: The points that you raised, |
think these last two mpjor bullets address your

conment. Under relationship with other prograns and
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activities, that's kind of special. W have noved
forward in our formal arrangements with EPRI and we
have a nenorandum of understanding with EPRI that
addresses or that identifies the requantification
st udi es. It identifies cooperation on circuit
analysis andit identifies cooperationw threspect to
fire nodeling, that is we reviewed the fire nodeling
guide. It's pretty unique.

It also talks about interactions wth
i nternational folks, the COOPRA, there we're doing
circuit analysis. W're going to be, | believe,
participating in sonmetests that they' re goingto run.
And then the other group is WeRISK and we're in the
process of formalizing interaction with them wth
respect to fire vent data. The fire nodeling is
pul l ed out al so because again, there's an
i nternational exercise beyond EPRI. So cooperation
with our fellow technical folks is at least at this
| evel is pretty unique or pretty good.

The next bullet | tal k about the workshop
we had on the Fire R sk Research Program There
research has gone out. W' ve had a public neeting.
We had industry attend. W had the user offices in
OR. W had the Regions attend and we presented where

we were on many of these issues and we got positive
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f eedback. These fol ks had a better understandi ng of
what we were working on. W saw progress. O course,
i ke everyone, they wanted t o know, "Wen are we goi ng
to get the answer, what is the answer". And t hat
wasn't there, you know, in many of these, but there
was progress so they appreciatedit. So |l think those
two maj or bullets are unique.

MEMBER LEITCH A question about the
potenti al needs est abl i shed for non-react or
appl i cations; do you nmean by non-reactor applications
decomm ssioning sites and | SFSF facilities?

MR,  HYSLOP: Well, | was thinking of
di f fusion plants.

MR. CUNNINGHAM It's other |icensed
facilities such as gaseous diffusion plants but not
reactors.

MEMBER LEI TCH: Wl |, then what about, have
you thought or do you intend to think about
decomm ssioning facilities and | SFSF?

MR. HYSLOP: Deconmi ssi oni ng and what ?

MEMBER LEI TCH: And i ndependent spent fuel
storage facilities?

MR. CUNNINGHAM There is a separate
activity looking at the ri sk associated with dry cast

storage of fuel, on site dry cast storage of fuel and
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part of that, in that we | ooked at potential for fire
effecting those dry casts. That's part of a sonewhat
different programthat overlaps with this.

MEMBER LEITCH: And the status of that
work, that work is conplete and --

MR. CUNNI NGHAM we have a draft report
that's been out that's being reviewed, being peer
revi ewed and bei ng revi ewed by our custonmers at IMNSS.
We expect the work to be done by the end of this year.

MEMBER KRESS: It's a pretty big gasoline
truck there.

MR. CUNNINGHAM O  airplanes, yes,
accidental inpacts fromairplanes and things and the
fire that would be associated with that, but you're
right, the bottomline, if youw!ll, it's very hardto
damage t hose things in any credi ble way and to get to
t he point where you would get offsite relations.

MEMBER LEI TCH: My question, though, also
goes to deconmi ssioning facilities, that isfacilities
that are in the process of being deconm ssioned that
are may be non-reactor. Mybe the reactor i s down the
road soneplace. Is there -- it seens to ne there's a
difference then of fire risks associated with that
kind of an activity and | just wondered if you' ve

| ooked at that. It's a destruction environnment
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i nstead of a construction environnent and that brings
a whol e new set of factors into play.

MEMBER KRESS: Certainly, they' ve got fire
protect people.

MEMBER POWERS: A lot nore cutting and
wel di ng.

MEMBER KRESS: Probably a | ot of transient

MEMBER WALLI S: Per haps sone i npact onfire
protection systens.

MR. CUNNI NGHAM That has not been part of
it, but that's a good point. W'IIl put that on the
list of things to think about.

MR NOALEN: | think there's a point at
whi ch you basically delicense a facility. It's no
| onger a nuclear facility, so once again, you're in
practice it kind of relegates things back tothelife
safety and property protection realm which is |ess
NRC s rol e here.

VEMBER LEI TCH: But | think there's a
wi ndow of rmaybe five years until areactor is finally
shut down and gets into t he phase t hat you' re speaki ng
to.

MR. CUNNINGHAM This is before that

happens.
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VEMBER LElI TCH: It's bef ore t hat

del i censi ng porti on.

MR, CUNNI NGHAM  Yes.

MEMBER LEITCH | think there's a |ot of
variabilities in there because circunstances are
constantly changing, staffing is changi ng, equi pnent
i s being inpacted, you know, you wonder about power
supplies, the fire punps and fire headers and al |l that
type of thing as the activity proceeds.

MR. CUNNI NGHAM Before you go on, J.S.,
you went past qui ckly two acronyns, COOPRA and WGRI SK.
Just to be clear on that, COOPRA is NRCs
i nternational Cooperative Research Program and Ri sk
Anal ysis. One piece of -- it's a programof about 17
countries. One piece of it is fire, cooperative
research on fire. WGERISKis a OECD CSN i nternati onal
cooperative program that Commttee on Safety of
Nucl ear Installations used to be known as PWG5.
Peopl e recogni ze it as PW=5 and don't recognize it as
VGRI SK.

MEMBER KRESS: |s COOPRA a hew nane for
what used to be called C Sharp (phonetic) or not?

MR, CUNNINGHAM 1It's an analogue to C
Sharp in the PRA

MEMBER KRESS: Ckay.
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MR, CUNNI NGHAM Yeah, but it's PRA as

opposed to severe active.

MR. HYSLOP: Concl udi ng remarks --

MEMBER POVWERS: Anot her generic slide.

MR. HYSLOP: Yeah, but | thought it was so
good. | thought if we nmet these bullets every year,
| m ght want to put this up every year because | think
it's success.

CHAI RMVAN ROSEN: Wel |, the key bullet of
the generic slide is nore research in needed. Ckay,
wel |, unl ess there are any other comrents, we will be
in recess until 10:00 o' cl ock.

(A brief recess was taken.)

CHAl RVAN ROSEN: Now, we have a little
problem This clock saysit's 10:01 and thi s one says
it's 9:59, so I'll take the average.

MEMBER PONERS: A PRA guy worries about
t hat kind of error.

CHAl RMAN ROSEN: | worry, | worry. ' m
aver agi ng the nunbers.

MEMBER PONERS: Getting theright day ought
to be good enough for a PRA type.

CHAI RMAN ROSEN:  You'll notice that both
are palindrom c nunbers, 9:59 and 10: 01.

Now, we'll talk about the Fire R sk
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Requantification Studies. Again, we have J.S.

MR. HYSLOP: These are joint NRC/EPRI Fire
Risk Requantification Studies and we're working
together on these and I'I| tal k nore about that in ny
presentation. |'mgoing to be giving this with the
assi stance of Steve Nowl en and we intend to occupy
nost of the hour with this presentation since therisk
nmet hod insights is a brief update.

Background, as | said before the first
step towards nore formal cooperation between research
and EPRI occur with the devel opment of a nmenorandum of
under standi ng between the two entities. It's a
general MOU. It tal ks about wor ki ng toget her, sharing
i nformati on, and PRA took advantage of this general
MU and devel oped a fire ri sk addendum

The Fire Ri sk Requantification Studies are
one of several technical elenments on this addendum
It also identifies cooperation on circuit analysis.
Mar k Cunni nghamt al ked about cooperati on we have with
the testing that's being done and Steve's going to
talk alittle bit about that. And then there's fire
nodeling that's also an itemon the addendum

The objectives that we have for the
requantification studies are on the slide; to devel op

state of the art fire risk estinates with our new
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i mproved nethods, tools and data, to develop --

determ ne the qualitative and quantitative inpact of

t hese nmet hods, tools and data on predicted fire ri sk,

to devel op guidance for conducting FRA, to devel op
gui dance on strength and weakness of these nethods,

tool and data and inplenment of technology transfer.

At NRCwe're certainly interested in transferring our
technology to NOR and the Regions and we're also
interested in having industry use i nproved net hods of

t ool s and dat a.

The scope of the studies are full power,
i ncluding esti mtes of |arge early rel ease frequency.
Thi s i ncl udes | ow power and shutdown, spent fuel pool
accidents, sabotage and Level 3 estimates of
consequence.

CHAI RVAN ROSEN: You see, that's a probl em
to ne.

MR HYSLOP: What is?

CHAI RVAN ROSEN: Those excl usi ons,
especi ally the | owpower and shut down | oads excl usi on.
Not that what you're doingis wong, | just thinkit's
i nconpl ete and | understand you do, too, but ny take
on | ow power and shutdown risk for fireis that it is
significant and potentially as significant as fire

duri ng operation nodes.
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MEMBER SIEBER They're nore likely to

occur in shutdown.

CHAI RVAN ROSEN: Clearly more likely to
occur for alot of reasons and maybe potentially nore
hazar dous because of things |ike open containers.

MR. HYSLOP: That's not to say that that
wouldn't be a topic for a later requantification
studies but this is the current topic.

CHAI RVAN ROSEN: | understand that. My
comment is that part of the job is being done. W
need to do that whole job at sonme point, so perhaps
in your planning for the 2003 through 2006 prinme
wi ndow you ought to be thinking about this.

MR. HYSLOP: Thank you.

MEMBER LEI TCH: | guess ny questionis, if
this is a requantification though, am | current in
assum ng that there is a current quantification for
t hose | ow power and shutdown nopdes and that you're
just not requantifying themat this tine?

MR, HYSLOP: Well, we're not requantifying
themat all. They're out of scope.

MEMBER LEI TCH: They' re out of scope, okay.

MR. HYSLOP: They're out of scope for these
requantification studies, |ow power and shutdown.

MEMBER LEI TCH: Ckay.
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VMEMBER POVERS: But the substantive

guestion, aspect of the question, is there a prinmary
quantification for fire during shutdown?

MR. HYSLOP: We have sone exanpl es that
were done. | don't renmenber the plants but NRC did
some exanples. Do you know that, Nathan?

MR. SIU:. Yeah, there was a study done for
surrey but for the two particular plants that are
being investigated, |'mnot sure what the status of
that is. Steve?

MR. NOALEN: Yeah, the two plants that
we're dealing with, | don't believe they' ve | ooked at
| ow power shutdown firerisk at all. As far as | know
t hey haven't.

MR HYSLOP: The next slide talks about
participants in these requantification studies. NRC
and EPRI wi Il be working together to devel op i nproved
net hods. The pilot plants are MIIstone 3 and D. C.
Cook and they will utilize the nethods to update their
FRAs and then there's six non-pilot participating
plants. Their functioninthese studiesisto perform
a review of nethods.

W have a process for resol vi ng
di fferences of viewon technical issues and the ngj or

points are that it provides a clear process to allow
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consi deration of all parties' views inthe devel opnent
of these nethods. W strive for consensus at nany
points inthis process. However, we do recogni ze t hat
there nay be sone technical issues where we'll have
differences inviewand those differencesinvieww ||
stick and so each party maintains its own point of
view if a consensus is not reached.

Products, research will produce NUREGs on
insights and nethods. EPRI w | produce an updated
fire PRA I nplenentation Guide. They currently have a
fire PRA Inplenentation Guide but they wll be
updating that with these inproved nethods and tools
that come out of the requantification studies. And
the pilot plants will devel op updated FRA, Fire Ri sk
Anal yses. | wish to add that a new formof review of
the Fire PRA guide is planned in this project.

CHAl RMVAN ROSEN:. Leave that up for a
m nut e.

MR HYSLOP: Yes.

CHAl RMAN ROSEN: The pilot plants wl|
devel op updated FRAs. Now, what will the non-pil ot
pl ants do again?

MR. HYSLOP: The non -- there are six non-
pil ot plants. Their role in the structure of the

project is to perform a review of the nethods that
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cone out of the EPRI and NRC deliberations. So they
will perform a review function of those nethods.
They're not at the top of the structure. 1've got a
backup slide if you want to see the full structure but
basically there's EPRI and NRC devel opi ng nethods.
The non-pil ot participants revi ewi ng net hods and t hen

there's an additional | evel EPRI and NRCin t he whol e

process.

CHAI RVAN RCSEN: |t hi nk maybe you ought to
showus the slide. |1'mhaving trouble, seeif you can
pul | it out, understandi ng what t he whol e structure of

this thing is.
MR. NOALEN: Right, | thinkalittle bit --
t he pil ot plants have basically paid for a seat at the
table. Their seat at the table is being used as a
peer reviewfunction for the net hods devel opnent t ask.
That's their opportunity to have input into the
process. That is they get to comment on the nethods
devel opnent activities that we're doi ng, procedures we
wite to do a specific analysis task. They wi ||
review those, provide us with conments and the team
wi Il consider their conments.
It was an opportunity we decided to take
advant age of basically. These all have boxes around

then that you can't necessarily see. \What we have is
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a process --

CHAl RVAN ROSEN: Wit, stop, stop

MR NOAMEN:. Is this working? GCkay, we
have a process and this is basically the process we
use for resolving the technical challenges, the
met hods, if you wll. So we have a series of
techni cal tasks to performas a part of the PRA and we
begin by initiating a discussion of this particul ar
task, whatever it happens to be. W then go through
a process where EPRI and NRCtogether draft and i ntent
to resolve this particular issue.

W then send that intent out to the peer
review panel just to give them-- and this is where
t he non-pilot participants play arole first here and
they cone in down here again. So we run through a
process of first identifying that we're going to do
this issue, we're goingtowrkit. W then go out at
as a team EPRI and NRC devel op a draft procedure and
they work to achieve consensus anmpong the technica
area experts between EPRI and NRC. The peer review
panel can provide input to that teamto say, "Well,
gee, we have sonme ideas here we'd like you to
consider”. Basically, that's what this function is.

We then go down and dependi ng on whet her

or not we reach consensus anongst the technical team
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EPRI and NRC, we can foll ow one of two branches. |If
we don't reach consensus, there is a process here for
trying again to reach consensus in which we sort of
bring in a higher |evel of managenment to nedi ate the
di spute, if you will.

| f we do reach consensus, then we run on
t hrough the rest of the process. On both of these
| egs, there's a branch for the peer review panel
whi ch agai n, are these non-pilot participants to have
input into the process of trying to finalize these
procedures. |If we've reached agreenment and we agree
as to what the procedure should be, the pilot -- the
non-pilot participants still have an opportunity to
say, "We have problenms with that", and we have agreed
to hear and consider all their coments. Sane thing
on the other side.

W seek consensus and the peer review
panel has an opportunity to have i nput to that process
and finally, again, J.S. has nentioned the bottomset
of boxes here is that if we've not reached consensus
initially but we succeed, then we have a nethod. |If
we do not reach consensus, ultimately we agree to
di sagree, then we drop down. The EPRI people
basically have the final say i n recommendi ng what the

pi |l ot plant shoul d use, these are the pl ant PRAs after
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all. They are going to be the owners but we have the
opportunity to mai ntain our opposing position. If we
sinmply disagree with the nmethod, then we have that.

So again, peer review, right here, here
and here and that's the non-pilot participants.

CHAI RVAN ROSEN: And t hey ar e whi ch pl ants?

MR. NOALEN: Do you have the list?

MR. HYSLOP: If you know how to interpret
t he acronyns. Hold on a second. Yeah, |'ve got it.
Exel on.

MR. NOALEN: Onh, they're here.

MR. HYSLOP: Yeah, right there.

MR. NOALEN: Exel on, Sout hern Cal Edi son,
gosh t hese names change so qui ck, Duke, Florida Power
and Li ght, Nucl ear Managenent Cor porati on, what's OPG
Ontario Power Goup, yes, so that is the six
partici pants there.

| want to note Dennis Henneke fromDuke is
al so involved on the ANS standard, he's |eading the
witing group for ANS. So there's alot of cross-ties
here. Does that cover it?

CHAI RVAN ROSEN: Yeah, |' mjust | ooki ng at
t he slide.

MR. NOALEN: Yeah, thisoneisalittlebit

different. You have basically our nanagenent
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structure. At the top you have the joint managers at
NRC and EPRI, Bob Kasawara and J.S. We have the
oversight commttee --

CHAl RMVAN ROSEN: That's all right, you
don't need to go throughit. |'masking TimKobetz to
get ne a copy of this slide and the prior one with the
i ssues resol utions?

MR. HYSLOP: We provided you all the
program plan that was devel oped jointly and both of
those slides are in there, so you have them

CHAI RVAN ROSEN: Ckay, okay.

MEMBER LEITCH I'm still trying to
under st and the process here. Wlat we're trying to do
here is to requantify the risks fromfire associ ated
with -- | nean, full power risks associated with fire
as it effects CDF and LERF (phonetic). Now, suppose
in this requantification process we find that our
original work was fl awed and that the contributionis
much hi gher than we t hought originally; now how does
t hat proceed, how does that information inpact the
i ndustry? Wat's the process there?

MR, HYSLOP: Well, we're publishing NUREG
docunents on insights and nmethods so if there are
i nsights to be found, which we certainly expect there

will be, then they will be published.
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MEMBER  LEI TCH: But publi shed for

i nformation, not necessarily having any force in
regul ati on?

MR. HYSLOP: Yeah, this is the Ofice of
Research. You know, it's a technical task and we're
-- the two pilot plants are requalifying their fire
CDF and LERF and we're going to devel op insights,
techni cal insights and that's what our role is.

MEMBER LEI TCH: Yeah, okay.

MR. HYSLOP: 111 talk about the
denonstration studies. These studies are anal yses,
pl ant specific anal yses performed jointly by NRC and
EPRI using case exanples frompilot plant fire risk
anal ysis. An exanple may be circuit anal sysis for a
significant portion of the control room The purpose
is to denonstrate that the nethods can be i npl enent ed

successfully fire risk analysis, that is we devel op a

procedure for the nethods. W test it in the
denmonstration studies. If thelicensee says, "I don't
understand”, or, "You mssed sonething”, that's

i nportant feedback for us.

So then we'll go back and we'll take
another shot at the denobnstration studies and
straighten that out. The other purpose is to

i npl emrent a technol ogy transfer. You know, the goal
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certainly is for licensees to do -- to understand and
to do this thensel ves. And the denonstration studies
conprise NRC s full direct involvenent in the pilot
plant FRA. Now, we're going to assist them so they
can understand and this may take one study, it may
t ake nore than one study but -- and the reason that's
i mportant i s because the next bullet. NRRretainsits
i ndependence in review of applications based on this
pilot plant FRA, since nuch of the pilot plant FRA
woul d be done by EPRI in the pilot plants thensel ves.

CHAl RVAN ROSEN: What do you think is the
i kelihood that plants will -- other than perhaps the
ones involved in the study or the peer review, wll
actually use the new guidance to revise their fire
ri sk anal yses?

MR. HYSLOP: The expectation is that they
woul d use it when they had an application that they
wanted to submit and it required better nethods,
better standards.

MR. SI U. Just a comrent al ong t hose | i nes,
NEI sent us a letter alittle while ago tal king about
t he expectation that a nunmber of plants would adopt
the risk infornmed rule when that's in place, which
i nvol ve the highrisk assessnment, highrisk assessnent

net hods. One of the inportant things that we're trying
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to drive towards, of course, is good guidance and
eventual | y good standards so that we can have net hods
t hat we can be confortable with when the application
comes in. And they, of course, don't need to know
what the target is, so | think that this is a
necessary step in |eading towards that concl usion.

But agai n, our understanding right nowis
that there are a lot of -- there are fol ks out there
interested in using these tools.

CHAI RVAN ROSEN: Ckay, | et ne check. From
nmy understandi ng here, when NFP 805 is pronul gated
ultimately, codified, plants who el ect to becone 805
plants will do fire nodeling, fire risk analysis and
they will use the new techniques defined by the
requantification process. |s that your expectation?
Does that put all of the stuff together that we're
t al ki ng about ?

MR. SIU:. Yeah, |' mjust not sure about the
time scale involved. There are going to be things
that will be | earned al ong the way that will feed into
the witing of the standards. ["m not sure about
whet her everything will be wapped up intinme to neet
this nice neat orderly process. Right now, the ANS
fire standard is schedul ed for conpletioninl believe

2004. That was the tine schedul e put out by Dennis
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Henneke. So dependi ng on t he rul emaki ng schedule, I'm
not sureif that's supportive. W've had soneinitial
di scussions with NRR but no -- John, do you want to
el aborate on that?

MR. HANNON: John Hannon, Plant Systens
Branch Chief, it's our current goal to have both of
these efforts nerge such that sufficient guidance
woul d be available to any utility who wanted t o adopt
805 and use the risk informed part of it. O course,
if that didn't happen, they could still adopt 805 and
use t he performance base techni ques until the adequate
package was avail abl e.

MR, HYSLOP: Ckay, we'll talk about the
schedule. The first bullet, | omtted and that's that
EPRI and NRC devel op the joint plan for this program
And t hat was done i n May 2002. W then ki cked of f the
technical work at MII|stone shortly afterwards. W
have a ki ckoff or D.C. Cook, the other pilot plant in
October after the PS 02 conference and | want to
advertise that there is a panel session on the
requantification studies where EPRI and NRC wll
participate that the PS 02 conference.

W planto conplete MI I stone in Septenber
"03 and Cook i n Novenber of "03. EPRI plans to update

their guide in Decenber 03 and NRC will produce
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NUREGs afterwards. And then we have a wor kshop whi ch

time is to be determned. You know, it's possible
that we would do that with EPRI. W just haven't
really investigated that yet.

The next slides are Steve Now en's and
"Il turn the presentation over to him

MR. NOALEN: Okay, this is an update of
where we are technically. Currently, we're focused on
two areas and that is defining a consistent set of
anal ysis steps that we can all agree to and that is
what is it -- what's the process of doing the fire
risk assessnment and then what we're doing is we're
writing procedures for each of those steps. Ri ght now
we're focused on the early steps.

What we'retryingtodoiswe'retryingto
break this overall process of a fire risk analysis
i nt o manageabl e pi eces, small chunks that we can take
and work. That's a bit of a challenge of trying to
break a big task into little tasks and yet, keeping
all of the tasks self-consistent. So there are sone
chal | enges there.

The early task, for exanple, in past PRA
we woul d typically tal k about qualitative screening.
That one step has been broken into several steps

including plant partitioning, the selection of the
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critical equipnment, the fire PRA equipnent list, if
you will, selection of critical cables and circuits
and this gets you towards the circuit anal ysis issue,
what are the pieces of equipnent you need to be
concerned with there. And then devel opnment of afire
PRA data base to consolidate and collect your PRA
i nf ormati on. So again, the idea is that we're
breaking this up into small pieces and then we're
attacki ng each piece individually with a sight to the
overall thing fitting together when we're done.

MEMBER WALLI S: How good i s the techni cal
nodel i ng behind this and if you have a fire sonmewhere
in the room do you nmake the gross assunption that
everything in that roomburns and all the functions
are denolished in some way or do you have a nore
realistic anal ysis of what happens in that roonf

MR. NOALEN. Well, the fire PRA is a
progressive process. You may begin wth the
assunption, for exanple, qualitative screening, yes,
you will assume that you're going to |l ose an entire
roomor a set of roons, for exanple, dependi ng on how
you' ve partitioned your plant. And you will assess
whet her or not that has nucl ear safety inplications
for you. As you work through the process, you

elimnate the things that don't matter and retain the
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things that do matter and in the end, you hopefully
have an anal ysi s that quantifies specificfirethreats
in specific |ocations, inpacting specific equipnent
sites. So it's a progressive thing.

MEMBER WALLI S: Is that a really
predi ctable sort of technol ogy, where you set a fire
in a waste basket in this roomand predict what wll
happen in the room and what w Il happen to the
circuits in the roomand so on?

MR. NOALEN: Yes, we hope so.

MEMBER WALLI S: You hope so or --

MR. NOALEN: W certainly hope so. If we
can't then we're fooling ourselves. | thin, yes, we
can.

MEMBER WALLI S: But can you now or is that
what you're going to be able to can do in the future?

MR. NOALEN: Well, | thinkit's amtter of
yes, we can do it now. The question is how far can
you go in the refinenent before you' re beginning to
| ose resolution and validity? Can | tell you that a
trash can in the specific corner over here, you know,
10 hours fromnow m ght -- no, you know, | nean, there
are certainly limts to what we can and cannot
analyze. Certainly we can do it today. The |PEEEs
didit.
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They did it to a certain |evel of
resolution. W'retryingtorefinethat resolutionto
i mprove our confidence in the answers that we get and
to reduce the uncertainties associated with those
answers.

CHAI RMVAN ROSEN: | think a nore direct
answer tothisis, yes. | nean, there is a code that
we saw described at the Seattle Fire Protection
I nformati on Forum called Magic that the people at
Point Beach used to describe a fire, how it
progressed, whether it burned. You know they even
generated alittle video, the conputer code generates
alittle video of howthe fire progressed, and it's
based on fundamental fire physics.

MR. NOALEN: Yeah, there are a range of
such tool s avail able. Magic happens to be one that
was devel oped on France by the utilities there. EPRI
has an agreenment to utilize that nodel. W expect to
use Magi c i n our requantification studies. There are
ot hers. NI ST has a set of nodels, you know, from
si nmpl e zone nodel s that are conparable to Magic to the
full-blown 3D fire field nodel.

CHAI RVAN ROSEN: Dynami cs nodel s, | nean,
the answer to Graham's question is, yes, it's a

conpl ex sci ence.
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VMEMBER WALLI S: Do we knowis it vali dated

by conparison with |arge scale tests?

MR. NOALEN: Al nodels are validated to
varying extents, yes. And there are a range --

MEMBER BONACA: | had a question on that
i ssue. In the previous presentation, one of the
program obj ectives presented was devel oped i nproved
high risk assessnment nmethods and tools. Are those
nmet hods going to be used for this project? | don't
t hi nk so because this --

MR. NOALEN: Oh, yes, absolutely.

MEMBER BONACA: Oh, they are.

MR, HYSLOP: That's what this project is
about i s devel opi ng those nethods. | was referringto
this project.

MEMBER BONACA: Ckay.

MR. SIU If | can enlarge on two points
here; first, as J.S. pointed out, there have been a
nunber of achi evenments of this programand part of the
poi nt of the requantitativeis to bringthoseintothe
fire PRAstate of the art with applications, hence the
wor k on devel opi ng the procedures and so forth, make
sure that these i nprovenents really can be appliedin
the field. So there's a full intent to do that.

Al ong the way, of course, they're going to find out
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that we have still issues to address as they do the
studies, so that things will have to be done and t hat
is what J.S. is referring to, developnents in the
field to actually performthe study.

Regarding the fire nodeling, you know, |
don't think we should over-sinplify the situation.
There are nodels, certainly, you give theminput and
they' ||l give you output. Thereis a certain anmount of
validation. | think we can probably feel confident
with early stages of prediction. W certainly can
feel confident with if you prescribe an input, heat
generation rate, what's going to happen, howis the
surroundi ng -- howthe tenperature field devel ops, how
the heat flux field devel ops and you can predict, of
course, the thermal response of a target exposed to
this.

Predicting secondary ignitions and
subsequent progress of the fire, obviously, starts
getting nore conplicated. You' re uncertainties start
to magnify and | think that's a challenge that we're
trying to address. J.S. referredto in some ways this
international fire nodeling programwhich is intended
tovalidate fire nodels. That's a sonewhat | ong-term
effort. Some of the results of that, | think, wll

feed intotherequantificationstudy but certainly not
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all just because of the tine scales involved. So |
think there are significant uncertainties in fire
nodel i ng. Part of the job of the requantification
studies is to make sure we at least try to quantify
t hose uncertainties and their effect on the final
resul ts.

MEMBER POWERS: Wen you analyze these
fires, especially when they involve cables, doyoutry
to keep track of the chem cal speciation that you're
rel easi ng?

MR. NOALEN: Current fire risk assessnments
don't typically deal with that, no. Some of the fire
nodel s have that capability and it's still an
undet erm ned factor to what extent we'll try and deal
with that. | believe for the requantification
studies, the extent that we'll be able to extend the
current state of the art i s probably to tracki ng snoke
as a species and trying to predict where the snoke
m ght go and whether or not that mght present
probl ens f or exposed equi pment and manual firefighting
for exanple. | don't think we're going to get into
tracki ng acid gases for exanple.

MEMBER POVERS: When you cal cul at e snoke,
do you attenpt to do it in sonme sort of nmechanistic

sense or do you just say that there is so many grans
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per second of snoke generated?

MR. NOWALEN. It's a little of both.
Typically, the way it's handled in the current fire
nodel s i s you specify a grans per gramof fuel burned
for snmoke particul ate generated and then you treat
that as a species that you transport along with the
oxygen and all of the other things. So the technol ogy
there is a little bit limted. There are sone
attenpts bei ng made t o advance the state of the art in
being ableto do first order, for exanple, predictions
of how nuch snoke might be predicted under or
gener ated under certain burning conditions but those
have not yet matured to the point where we try to
apply themin the study.

MEMBER POVWERS: And particle size in the
snoke i s assunmed?

MR. NOALEN: Particle size is generally
assuned, yes. You usually assume a distribution for
the particle size. And the way t hat nost nodel s treat
it, it'sactually msked. You're | ooki ng at an overal |
snoke density which you can correlate to, for
i nstance, visibledistance inthe snoke field, howfar
you can see. That's about the Iimt of what we do
today. Ckay.

One thing to recognize is that the | eve
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of advancenent that we're attenpting to achi eve here
vari es depending on the task that you look at. In
part, it's relating to our confort zone. Sone of
t hese t hi ngs we' re reasonably confortabl e withthe way
we do it already. Orhers are sinply related to areas
where we feel that there are advancenents avail abl e
that we can take advantage of. At the bottomlevel,
| guess, it would be the consolidation of existing
met hods and this would apply to things |ike plant
partitioning, t he screeni ng process, and
docunent ati on

We have a pretty good i dea of what we're
confortable wth there. It's a matter of
consolidating this and providing some consistent
consensus, guidance for how those tasks should be
done. The next | evel up woul d be what you m ght think
of as in increnmental inprovenent. These are things
that we do reasonably well. W're |ooking to make
some advances here. Things |ike a fire PRA dat abase,
this is actually sonmething that EPRI has been wor ki ng
on for sone tinme to try and bring together a
consol i dation of the information that use in the PRA
and the information you' d take away fromthe PRA

And | think that's a very good advance.

It's not incredibly challenging but I think in terns
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of having the informati on accessi bl e and useable it's
definitely a good idea. Fireignition frequencies is
anot her case. The nmethods of fire ignition frequency
are fairly well established. W are attenpting to go
further towards a conplinment basedignitionfrequency.
That is the very earliest nethods | ooked at a roomor
a building and estimated the fire frequency for that
room or that building and then sort of parsed it up
around the room by area or what ever

More recently there's been a drive t owards
a nore conponent | evel fire frequency | ook that | have
five punps in this roomand that's ny fire shouce, so
let's talk about the fire frequency of these five
punps. There are issues with being able to do that,
popul ati on issues, for exanple. How many punps does
a typical plant have? |If | only have two and that
pl ant has five, does that directly translate to the
pl ant with five punps havi ng hi gher frequency, maybe,
maybe not. So there are some issues here but we're
trying to drive the fire frequency further in this
direction of conponent |evel.

Uncertainty and sensitivity analysis is
another one that | would -- this one is kind of a
t ough one. The extent to which you would call this an

i ncrenental inprovenent versus substantive, whichis
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ny next list | think is still a little bit of a
debate. You know there are areas where we know howto
do uncertaintivity and sensitivity analysis certainly.
The questions are, there are aspects of fire that we
haven't typically propagated formally through a fire
PRA that we're going to attenpt to propagate formally
this tinme and also to gain in sone cases where we're
not formal |y propagati ng uncertainty to at | east bring
a qualitative viewof what the uncertainty associ at ed
with some of our tasks is.

I n some of the other areas we believe t hat
we're really making significant advancenents, the
plant fire-induced risk nodel is one area. In this
case, the typical practice has been to grab the
internal events nodel, sinplify it alittle bit and
that's now your fire nodel. Wat we're trying to do
here is we're trying to bring in a view of fire and
its uni que challenges in the devel opnent of the pl ant
nodel . There are i ssues, for exanple associated with
circuit analysis that may not be captured in the
internal events nodels, spurious actuations in
particular, human factors or human reliability
anal ysis related i ssues i ke i nstrunentation that nay
not be captured in the internal events nodel.

Renpot e shut-down i s anot her one that we
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typically kind of plugintotheinternal events nodel,
trying to take an explicit | ook at how we deal wth
renote shut-down for a specific plant. So, in this
case, | think there are a nunber of things that are
going to happen that are going to represent a
signi ficant advancenent in the way we treat the plant
nodel for fire.

Crcuit analysis is another one that is a
significant inprovement area. The identification of
critical cables and circuits, the performance of a
detailed circuit analysis and then doing the
quantification of the circuit fault load and its
i npact on risk, these are the el enents of the circuit
anal ysis task that we see and in each area there's
been a Il ot of work recently |ooking at the issue of
circuit analysis, the behavior of circuitsonfire, on
given fire damage, how t he cabl es behave given cabl e
damage, how the circuits behave.

So we've got a lot of new information.
We've got totalk later inthe day that will cover the
i nsights we gai ned fromthe recent testing programand
again, intherequantification studies we're goingto
be consolidating this and putting it into practice.

Det ecti on and suppressi on i s anot her area.

You' re going to have a presentation on that conm ng up
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|ater this afternoon, so |l don't think I'lIl spend any
time there for now The HRAwork, | believe you heard
about that yesterday. W are going to be bringingto
bear advanced nethods of HRA for the fire PRA
They' re devel oping list of issues specific to fire,
for exanple. What is it that's unique about fire
anal ysis, what are the issues that are needed to be
resol ve, what do we know, what do we not know, and
then also the fire nodeling. And in this context, |
want you to take a very broad view of fire nodeling.
Fire nmodel i ng i ncorporates a |l ot of different things.
Fire nodeling has to do not only with the application
of a code like Magic, it has to do with what you
assunme for vyour input paraneters, what kind of
characteristics are you going to assign to this fire
t hat you' ve postul at ed?

How does detection suppression interact
with it? How are you going to deal with severity
factors and a practice of saying not all fires are
severe? How do we reflect that in our fire PRA?
There's different | evels of fire nodeling. You can do
very sinplistic fire nodeling, the sort of thing 5
di d, spreadsheets, correl ations, back of the envel ope
ki nds of things. What role do those have to play in

a nodern fire PRA? So this fire nodeling task
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actually rules up a nunber of things, so I'd ask you
to take a very broad view And | think in many, many
areas, we're going to be naking sonme significant
advances here.

So that's where we're at. Unless there's
any comments, that's the end of the presentation

CHAI RVAN ROSEN: Wl |, 1" mnot real ly cl ear
about your first bullet on the significant
advancenent; plant fire-induced risk nodel, how t hat
differs fromwhat we are doi ng now.

MR. NOWALEN: Well, again, the current
practice is to sinply take the internal events risk
nodel. It's typically sinplified. Sone things are
renoved. You | ook at specific initiators, specific
acci dent sequences and you then run with that with
fire. And so along with the internal events node
come the human liability analysis features of the
internal events nodel. And you may go in and re-
exam ne sone of those.

You typically credit the sanme hunman
actions but you may assign different reliabilities
depending on where the fire occurs. So again,
basically the current practice is to sinply take the
internal events nodel, do sone sinplification and

nodi fication and apply it in fire.
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Qur concern is that the internal events
nodel does not capture all of the things you would be

interested inin the fire context. And the biggest

exanple is this spurious actuation issue. And
internal events nodel will not typically postul ate,
for exanple, that a valve will spuriously operate

random y because that's not sonething that's going to
happen just randomy, but fire can do that to you.
Fire can cause a valve to reposition, for exanple.
Fire can cause systens to start with no other
i ntervention. So it's bringing those kinds of
features into the plant nodel inafairly formal way.
How do we identify what unique things the fire m ght
to do us, how do we then i ncorporate those itens into
the firerisk nodel in such a way that we can actually
quantify the fire risk

And agai n, the other exanple is the human
reliability issues. Fire can conpronise your
i ndi cates and i nstrumentationinthe control room for
exanple, that may not be captured in the internal
events nodel. For us it may be inportant to capture
those kinds of features when we do the human
reliability, human response analysis for our fire
situation. Can they rely on their instrunments, have

they lost instrunentation, have they lost it in such
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a way that it's going to be obvious that the
i nstrunment has been danaged, t hose sorts of questi ons.

CHAI RVAN ROSEN: Ckay, thank you on that.
One of the things that's obvious to ne is that during
-- inatypical internal events analysis, one credits
operator actions in recovery and other things. Wen
you have a fire in the plant where it's in a tinme
peri od when there is very little support avail abl e,
| ate at night or sonething like that, the -- in many
plants, the fire brigade is also the plant -- the
operating staff of the control room So the workl oad,
the task workl oad on the sane people is enornously
magnified in the case of fire. I s that sonething
that's going to be thought about in HRA when you talk
about fire?

MR. NOALEN: Yes, absolutely. It's typical
practice, thereis one menber fromthe operating staff
assigned tothe fire brigade. Mst of the rest of the
fire brigade is typically nade up fromsecurity and
mai nt enance personnel or dedi cated personnel who do
fire protection for the plant, you know, the people
responsi ble for the maintenance of the systens and
what not, but yes, clearly there are issues of staffing
and communi cati on.

Many plants rely on renbte actions, for
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exanple, given certain fires in certain areas, the
fall back is to send an operator out to take a manua
control action. You know, have they thought
adequately about their staffing for those kinds of
actions, have they t hought about tim ng comruni cation
of those actions?

CHAI RVAN ROSEN: What |' mworri ed about is
we had a human factor subcomm ttee neeting yesterday
and we tal ked agai n about things |i ke shaping factors
in many of them including stress and task work | oad.
You know, clearly in a fire there plant damage, trips
t he plant which is normally what happens in a serious
fire or can happen in a serious fire. Well, those
t hi ngs get, you know, inpressed on the staff and in
addi tion, sone of the key resources for the crewthat
will be dealing with the shutdown is pulled out to
fight the fire or be part of the fire brigade.

So human performance under t hose
ci rcunst ances can be very challenging. So who do we
ook to, to make those -- to get the properly
reflected inthe PRAand then the fire PRA. | think we
really have to start here.

MR. NOALEN: | agree entirely. Thereis an
explicit task to do inprovenments in HRA for fire PRA

as a part of the requantification studi es and again,
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both NRC and EPRI will be bringing their experts to

bear on the problemand we will be addressing this.

MR SIU And by the way, these are the
same people who are working for us on the other
aspects of the HRA projects, so it doesn't sound |like
we're getting different folks with different views.

CHAI RVAN ROSEN: Ckay.

MEMBER LEI TCH: Just as an addition to
Steve's thought, if there's a serious fire, a |ot of
times that drives you into an enmergency condition
where there are certain actions that are necessary,
notification of the nunber of people and so forth and
| guess all I'"mdoing is just reinforcing what Steve
says i s that this increases the workl oad on what m ght
be a very limted nunber of people. They've not only
got the operational aspects, the firefighting aspects,
but you have the actions that are necessary to support
t he energency plan inpl ementati on.

MR. HYSLOP: Steve will be presenting our
update on the risk nmethods insights. | believe he's
given you a presentation fairly detail ed before.

MR. NOALEN: W did do a presentation on
this in Cctober 2000 and in that presentation we
covered the obj ecti ves approach and resultinginsights

of this task. At that tinme, the presentation was
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based on a public draft that we had i ssued for comrent
of the report that we had witten on this task.

This is the |ast slide in the
presentation. Just to |l et you know as an update that
we di d receive sone comments fromthe public but they
di d not substantively change any of our concl usions
t hat we had reached. W got comrents fromwi thin NRC
and i ndustry but our concl usi ons basically remain the
sane, nostly in the formof editorial changes. The
report has been published. It's out as a NUREG CR
6738 soit's available to you. And we've gotten a | ot
of good feedback on this one. So |I hope you all get
a chancetoread it and that you enjoy it. And that's
it.

MEMBER LEI TCH: That was, to ne at | east,
one of the nore interesting docunents. | thought it
was very worthwhile reading and | woul d recommend it

to those that perhaps, haven't had a chance to read it

yet. There are portions of that that reads |like a
novel .

MEMBER POVERS: | wi sh you woul dn't say
that. | have to live with this guy. He gets a big

head and becones i nsufferable.
MEMBER LEI TCH: It was i nteresting though,

that a nunber of these incidents are for turbine
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bui | di ng associated and |' msure you' re taking a | ook
at that.

MR. NOALEN: Yes.

MEMBER LEI TCH: We tend to | ook at just the
reactor portion of the plant but a nunber of these
real serious fires started inthe turbine buildingand
promul gated to other sections but --

MR. NOALEN: Yeah, the turbine buildingis
an interesting case. We've -- as fire protection
engi neers, we've |ong recognized that the turbine
bui | di ng has sone real fire sources up there. You can
get real challenging fires there. |Inthe PRA context,
we have perhaps tended to di sm ss the turbine buil ding
alittle bit early in the process. So again, tying
back to our requantification studies, one of the
| essons |l earned fromthe event review was to take a
nore careful |ook at areas |i ke the turbine building
t hat m ght present chal | enges to you t hat you woul dn't
normal ly expect; in turbine building, at secondary
sites, the power generation side, sonmetines there's
t hi ngs there that can catch you. So, yeah, again, in
requantification we're going to be taking a specific
| ook at turbine buildings for the two plants.

| have no idea what we'll find. | don't

know what the turbine buildings these plants have in
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t hem but - -

MEMBER LEITCH Well, | just read an
interesting one about an event that happened at a
power plant within the last nonth, | guess, and they
had a fire in the generator hydrogen dryer and the
hydrogen dryer fit in an ordinary sized suitcase. |
mean, you're not talking a big piece of equipnent.
But sonmehow this thing caught on fire. They got it
out without any troubl e apparently but you know, when
you say hydrogen and fire in the same sentence, it's
interesting. That's scary.

MR. NOALEN: Yeah, you have -- you know a
turbine building you have the hydrogen, obviously.
You al so have large inventories of hot turbine oil
turbine lube oil and there have been -- yeah, there
have been a coupl e of events associated with turbine
bl ade ej ections that have led to fairly severe fires,
yes. So, yeah, it definitely presents sone
interesting possibilities. Again, thequestionis, is
it arisk problemor is sinply a classic severe fire
pr obl em

MEMBER POVERS: It seens to ne t hat nost of
it -- it would be an unusual plant where you woul d
have critical systenms crossing with the turbine

buil ding, wouldn't it?
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MR. NOALEN: Well, | don't know how usua

it is. | wuld relate that in the | PEEE process we
had t wo pl ants conclude that they found
vul nerabilities, both were associated with issues in
t he turbine | ocker.

MR SIU I'll add to that, that if you
| ook at the rankings of buildings or areas in the
| PEEEs, you'll find a surprising nunber where the
turbine building is sonewhere up in that |ist.

MEMBER SI EBER  You have air conpressors
where the instrument air conmes from the turbine,
usual Iy service wat er, conpound cool i ng wat er, punps,
so there is safety rel ated equi pnent.

MR. NOALEN. Well, we also occasionally
find swi tch gear dependi ng on t he confi guration of the
plant, howit's laid out. You can also end up with a
| ot of cabl es routed t hrough the turbine building just
getting fromthe control buildingto the reactors. So
those were the situations we ranintoin|PEEE. They
were both associated with cable routing.

MEMBER LEI TCH: One of the very interesting
episodes is describe in the NUREG there is the
situati on where sonebody got hydrogen and conpressed
air mxed up and it led to the incident that we were

tal ki ng about earlier where you get several fires in
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different |ocations. They said, "Well, you had
hydrogen in your conpressed air systent.

MR. NOALEN: Yeah, that was an interesting
one. It was a maintenance error that cross-connected
t he house conpressed air systemto t he hydrogen system
associ ated with one of the diesels, | believe. And so
guys -- it was during a shutdown and guys out in the
plant running their air tools suddenly had flanmes
com ng out of their air tools. They caught it right
away obviously, and but it's one of the multiple fire
events as well.

You had t he potential for having firesin,
you know, virtually anywhere the house air went. So,
yeah, that was very interesting.

CHAl RMVAN ROSEN:  What | thought was
particularly interesting about that report was the

descriptions of many of the non-donestic fires. And

in that light, listening in Seattle to sonme of the
i nternational participants that | renenber in
particular from China and from Bohia and | guess

that's Czech, Czechosl ovaki a, that nmade conment s t hat
were, | thought, interesting and i nstructive because
they were different, their approaches were sonewhat
different than the traditional approaches inthe U. S

You know, not to say they're better or not as good, |
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think is not the point. The point is the differences
cause you to think about what we're doing.

In one particular case, the fellow from
Czechosl ovaki a t al ked about training of fire brigade,
first responders, and he tal ked about noi se. And t hat
the simulators that they use have the capability of
replicating or simulating the noise of the fire which
was a new question to ne. It's very inportant to
comuni cate during fires and I know how hard it is to
communi cate with all of the equi prment fire responders
put on. We've seen them don their bunker gear for
exanpl e, and have to tap each other on the glass to
get each other's attention and so on.

And that's just in the assenbly area.
That's not eveninthe fire. Communications of ateam
during afireis very difficult without any noi se but
the fact of the natter is that it can be very noi sy,
| assune in a fire --

MR. NOALEN. Oh, yes, yes.

CHAI RVAN ROSEN:  And | never heard of that
before, the point beingthat this particular country's
fire responders are trained in a facility that can
simulate noise as well, and | thought that was
i nteresting.

MR. NOALEN: Yeah, | sawthat presentation
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as well. It was interesting. You know, when you go
in a plant, there is a lot of noise. There's
operating equi pment all over. Sone areas can be
noi sy. They're are echo chanbers, so, yes,
conmuni cations is a challenge. In that particular
case they were interested inthe noise associated with
gaseous suppression system di scharge, in particular
with a CO2 systemwhi ch i s what they were using. Wen
you di scharge CO2, you're discharging alot of CO2 in
a very short period of tine and the noise can be
pretty horrendous and if you' ve never heard it, the
first tinme you hear it, it's fairly shocking. So,
yeah, | thought it was very interesting that they were
training their brigades and actual ly simulating that
noi se |l evel, so that when they got in the real plant,
they wouldn't have that initial, "Wat the heck is
that", sort of response. It was interesting, yes.

MR. NOALEN: Well, the general comment was
that we have a lot to learn fromothers, not to get
i nsular in thinking about the only fires that we can
learn fromour fires that occur in donestic nuclear
pl ant s.

MR. NOALEN: Agreed. In the report that we
wrote, theinternational events were very i nteresting.

W saw some very interesting insights from those
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fires.

MEMBER PONERS: It seens to nme that one of
the biggest questions is the transferability of
information from countries wth different fire
protection standards, different fire protection
regul ations, different significances attachedtofire.
It seens to ne that damage caused by a fireis fairly
transferrable. 1It's physics, but fire frequency, it
seenms to nme, is not a transferrable neasure.

MR. NOALEN: Yeah, yeah, two points. The
fire frequencies, we certainly saw at least in a
couple of the events, things we would not expect to
see in U S plants in terns of ignition source. The
self-ignited cable fires were -- one in particular,
t he Europeans and Soviets, for exanple, still use a
| ot of PE/PVC cables. W tend not to use those any
nore. They're easier to ignite. They tend to burn
nore easily. So we al so saw that inpact sone of the
fire behavior in certain of the incidents.

There was one i ncident in particul ar that
was a rather severe control -- it started in the
turbi ne buil ding, propagated to the control building
and caused extensive damage throughout the control
bui l ding. You know, a number of things that we woul d

not expect to see simlar behaviors in the US. for
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t hat kind of an event. |In fact, our cables are |ess
flanmable. Qur fire barrier penetration seals have
received a lot of attention and | think we can give a
| ot nore confidence in those.

And you know, the speed with which the
fire propagatedthrough the control building, | think,
was sonething we would not expect in the U S.  So,
yes, you have to | ook at the international events and
be careful about trying to extrapol ate directly what
happened in the U.S. or what m ght happen in the U S.
Certainly, | think there were still lessons to |learn
fromthose events, but we did also try very carefully
to call out where we weren't real confident about the
di rect extrapol ation.

MEMBER PONERS: There was a period of tine
where fire frequency data bases were sprouting across
the |andscape |ike mnushroons, international fire
frequency and |1'm always very suspicious of that
because again, | don't think frequencies are
transferrable. But | don't see data bases on fire
damage sprouting up with the sane intensity yet, |
think that is transferrable. Where do we stand on
dat a bases that say we have a fire of such and such a
nature and it does these kinds of things?

MR SIU Let ne take a shot at that. J.S.
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mentioned that there is a fire nodeling tool box.
That was one of our early tasks. M understanding
there's a doubl e CD-ROMversion that's avail abl e t hat
has sonme of that information. That's from of course,
culling informati on that we' ve gathered i n the course
of our work. He also nentioned a WGRI SK activity.
That activity right now, you may not like to hear, is
i ndeed ai nmed at devel oping fire event data bases or a
fire event data base. And | guess |acking better
information, | can certainly see that for mybe
countries with dramatically different practices in
terns of mai ntenance, dramatically different kinds of
equi pnent, you could argue whether that data is
transferrable. Certainly, we'll know where they are
com ng from

O her countries it may be that the data
are i ndeed much cl oser to --- or cone fromsituations
much cl oser to what we've got. W -- NCR, as part of
this activity pressed t he worki ng group to think about
exactly what you were tal ki ng about, a data base that
covers paraneters that we use in other out parts of
the firerisk nodeling effort. The generally feeling
initially fromthe other nenbers of the working group
is no, we want to concentrate on fire events. They

haven't sai d that the working group won't address t hat
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but right now the focus is indeed on fire events. So
that's where we stand.

MEMBER PONERS: The problem| see is it's
very easy to take fire events, say Slovenian fire
events and say okay, we don't have the data on the
frequency of |arge fires but they had one and so we' ||
nmake the probability of fires of a certain size this,
and once you've done that, the origin of that fire,
the peculiarity of its environnment is lost within a
probability nunber that doesn't have all of the
appropriate units.

MR. Sl U. Which gets back to your point, of
course, this is in the data base and we have to nake
sure that we have the attributes assigned to each
entry so that we can indeed do that filtering. I
honestly don't expect us to literally take the data
there and just sinply crunch out averages and use
t hose averages. On the other hand, there have been
some jokes today and vyesterday perhaps about
availability of data for PRAin general and one of the
probl ens we have, which |' mnot sure whet her we'l| get
tointhis set of presentations, there's been nmention
of severity factors.

This is a took that is used in fire PRAs

to adjust the fire frequency to account for the
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observation that not all fires that occur have any --
have t he potential to cause damage. Sone of themare
very incidental fires and we really have no
expectation that they would lead to anything. The
trouble is, of course, how do you translate that
concept into practice. How do you actually estimte
t hose severity factors. The fact of the matter is we
have a rel atively small nunber of fires in plants that
actually have the capability to cause extensive
damage.

So the question and | don't know what the
answer is, is to what extent can we take information
from other sources and use that if we're talking
about, for exanple, switch gear fires. W'IlI| perhaps
sone of that informationis indeedtransferableto our
situation. O course eventually you'd |Iike to have
somet hi ng al ong the |ines about what we tal ked about
yesterday, a nore fundanental understanding of the
whol e fire process, fromignition all the way through
growm h over the initial fuel and then propagationto
other fuel objects in the room but we're not real
close to that yet, | think

The initial phase of the fire is a rea
chal l enge. J.S. had nentioned that actually we had a

study done on that and it's one of hi s
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acconpl i shnent s. He tal ked about the frequency of
challenging fires and essentially that ended up with
a proposed elicitation process for characteri zingthe
initial phase of the fire. |"m not sure if we're
going to be able to use that in the requantification
study. So again, this is a challenging area for us.

CHAl RVAN ROSEN: Well, | brought up the
whol e i ssue of international data and experience and
insights and the purpose of bringing it up was to
encourage this to continue to build those interfaces
and to use that data appropriately of course, with int
the caveats that Dr. Powers so el oquently nentioned
but that fire us a universal phenonenon and we need to
pay attention to what happens el sewhere as well as in
the United States.

Okay, we're up to the next presentation on
fire detection and suppression anal ysi s.

MR. NOALEN: Yes, so this is a discussion
of the results of a task we've been working on, on
det ection and suppressi on nodeling. | want to go over
t he objectives that we had in performng this task,
how we approached this and basically this is goingto
be a description of our task structure and then |'m
going to go through the results that we obtained

basi cal |l y by-pass and t he provi de you with sone of the
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general insights that we came away fromthis wth.

So the objective of this particular task
was t o provi de an i nproved nodel i ng f ramewor k and dat a
for estimating t he reliability, i ncl udi ng
ef fectiveness to the extent possible of automatic and
manual suppression activities. To develop estinmates
of these <conditional probabilities for current
operating nuclear power plants and to identify and
quantify key uncertainties in these estinmates.

The approach and there's a nore detail ed
task structure but at the higher level, we were
| ooki ng at the nodeling franework, that is how do we
do detecti on and suppressi on nodel i ng, howdoes it fit
into the PRA. W perforned a nunber of information
gathering and data analysis sub-tasks, |ooking at
various data sources and the information we could
gl ean fromt hat and t hen docunent ati on of our results.
Agai n, probably a pretty good master's thesis outline.

Wthregardtothe nodelingframewrk, the
first activity was to review current practices and
what we saw there is basically there's two primary
nmet hods you'll find in current fire PRAs for doing
this sort of a detection/suppression analysis and the
first method is the direct application of historical

event data and this has an advantage in that it
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i nherently captures your experience relating to | ong
duration fires, for exanple. It has a di sadvantage in
that it's difficult to tailor the results to a
specific application.

That isif |I'mat a specific plant and I'm
|l ooking at a fire involving a specific piece of
equi pnent, it's difficult to tailor these generic
estimates to that particul ar case. The second net hod
istoestimatethe fire brigade response tine and this
basi cal |l y assunes that the fire brigadeis really your
ultimate line of defense for fire suppression and so
the focus is placed on the fire brigade and how | ong
it would take the fire brigade torespondtoafirein
a particular |ocation. The advantage of that
particul ar approach is that at least nomnally it's
case specific.

You're looking at a specific fire and
specific plant, and specific fire brigade. The
di sadvantage is that when you put it into practice,
you see very, very little variation in the estinates
of howlong a fireis goingtolast. It also has the
potential to mnimze the inportance or the potenti al
i nportance of long duration fires. You may
prematurely assune that all your fires are going to be

out within 15 m nutes, for exanple, and so you may not
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consider the 20-mnute fire and the 30-m nute fire.

MEMBER WALLIS: How do you nodel the
probability of success of the fire brigade in putting
out the fire?

MR. NOWEN. That also varied from
application to application. This particular nethod
was t he nost common one we sawin the | PEEEs. Mbst of
the IPEEEs did it this way.

MEMBER WALLIS: They assune the fire
bri gade gets there, the fire gets put out?

MR. NOALEN: That was a conmmon assunpti on
initially. Typically, the questions that we woul d ask
inthereviewprocess, whichl was al soinvolved w th,
woul d be, okay, the guys have arrived but they still
have to assess the situation, they have to plan an
attack. They have to have a critical nunber of
bri gade menber s before they can execute the attack and
t hen t hey actual | y have to actual | y execute t he attack
and how di d you deal with that in your quantification?
The answers we got back would typically say, yeah,
we'll do a sensitivity to | ook at what happens if we
extend the fire duration by sone period of tinme and
again, for the purposes of the | PEEE, we considered
t hat accept abl e.

Agai n, | PEEE was a vul nerability search.
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For the fire requantification studies, we don't
consider that to be acceptable going forward. Ve
t hi nk we can do nmuch better here.

So our conclusion with regard to past
practices was that a nore mechani stic approach m ght
capture the advant ages of both nethods. | nean, each
nmet hod has its advant ages and the i dea would be to try
and capture that and our conclusion was that a
nmechani stic approach would be the way to go about
t hat .

The next slide just as an illustrative
exanple, this is a historical data approach kind of
| ook at things. It's a classical statistical
nodi vazi an approach but this is basically a plot of
the duration of fires fromthe current EPRI fire data
base. This curve captures all of the fires happening
within the plant buildings. So this excludes the
outdoor fires and the offsite fires and it hasn't
tried to parson themout in any way at all. 1t's just
sinmply all the fires that have occurred within the
pl ant | unped together, all the ones that report afire
duration and plotted up on this --

MEMBER WALLI S: There are not 651 points on
t he curve.

MR, NOALEN: No.
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MEMBER WALLI S: So t he ot hers are presuned

beyond 120 mi nutes?

MR. NOALEN: No, there's a few beyond 120
m nutes. You can see the curve hasn't quite reached
1 yet, for exanple, but there's also -- you know
you' Il have maybe 50 fires that report 5 minutes so
there's a bit of adding there.

MEMBER WALLI S: So there's bundling.

MR. NOWALEN: Yeah, there's a lot of
bundl i ng here.

CHAlI RVAN ROSEN: Let ne see if | understand

what that's telling me. It says that probability --

if you have a fire that will be -- it's an 80 percent
chance it will last less than 20 mnutes, is that
right?

MR. NOALEN: Yes, yes, 80 percent of al
the fires that have occurred for which | have a
duration estimated, were | ess than 20 m nutes and on
t he ot her hand, 10 percent or siXx, seven percent, were
over an hour. So yeah, and again, this is a
hi storical approach. You |look at this and one way to
doit is to sinply apply this curve or you can parse
it up. You can say, "Well, | don't want 651 events".
The data base contains 1300 events total and | have

651 of those which were inside buildings and gave ne
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a fire duration, so about half of the events gave ne
-- you know fit that category.

Vell, | my want to | ook at battery fires,
pi ck anything. So | could parse this out and conme up
with a smaller set of events and do the sane kind of
a duration curve. You can also |look at it a different
way . | want to look at fires that were nmanually
suppressed. And those are sonme of the things that
we' ve done in the task here is to parse these out and
| ook at fire durations.

MEMBER KRESS: What woul d you do wit h that
i nformati on?

MR. NOALEN: Well, you could -- typically,
your fire growh and danage anal ysis --

MEMBER KRESS: Yeah, but there are sone
sort of concentrates nodeling, based on the duration
of the fire?

MR. NOALEN: Yes, exactly. Youlook at the
duration of the fire, you nodel the fire and you may
have damage occurring to di fferent pi eces of equi pnent
at different times inthe fire. Soif for exanple, |
were to lose one inportant cable in the first 20
m nutes, | couldsay, well, thelikelihoodthat that's
nmy damage state is .8. That's 80 percent of ny fires

give ne that damage state.
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MEMBER KRESS: You have sone other data

base to go with this then.

MR. NOALEN: There's ot her nodelingresults
that go along with this, yeah. Yeah, youfoldthisin
al ong wi t h your nodeling results as an esti mate of how
long the fire lasts because then there mght be a
second cable that you're interested in but because
it's nore renote fromthe fire source, maybe that one
t akes an hour to damage. So you m ght say, well, the
damage -- the likelihood that | reach that danmage
state is only six percent. You know, you nove out on
the curve and you can |l ook at the different damage
times and begin to bring in nore danage --

MEMBER  KRESS: Sonehow inplicit in
durations state the magnitude of the fire, it's sort
of inplicit in there?

MR. NOALEN: Yes, there's -- I'mgoing to
cover that inamnute. There's |links between howyou
get your fire frequency, for exanple, and the duration
that you should then assume, so if that's the
direction you're headed, I'"'mgoing to get there in a
m nut e.

MR SIU But | think al so a short answer,
we don't have real strong nechanistic |inks right now

bet ween t he propagati on and t he suppr essi on phenonena.
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This is largely a statistical approach.

MR. NOALEN: Ckay, so again, we're | ooking
for a nmechanistic way of dealing with dealing with
det ecti on/suppression and if you search the
literature, one of the things that will pop up is a
Siu and Apostol akis paper from 1983 that proposed a
nmechani stic nodel for doing detection/suppression
analysis. This is presented as a network nodel. |
shoul d probably use this one.

MEMBER WALLIS: It's covered with these
weird G eek synbol s.

MR. NOALEN: Those Bayesi an guys.

MEMBER POWERS: The alternative synbol
woul d not be nore edifying.

MEMBER KRESS: | knowwho Siuis but whois
this double P, Apostol akis.

MR. NOALEN: Did I msspell his nane, oh,
my God. George, |I'msorry, even though you' re not
here. Apostolakis, is not in ny spelling dictionary
yet. It will be after this.

MEMBER POVNERS: Apol ogi ze.

MR. NOALEN: Yes, | formally apol ogize to
Dr. Apostol akis for m sspelling his nane.

MEMBER SIEBER We ought to change his

namne.
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MR. NOALEN: Ckay. | usually catch those

ki nd of things. So anyway the nodel begins with the
ignition of the fire and this postul ates the question
of whet her or not you have an i mredi at e detection. 1In
some cases you do, you know, right away you know
you've got a fire and if you do, then you by-pass the
ot her detection paths.

MEMBER KRESS: It's detected imredi ately
because sonebody i s standi ng there or for some reason?

MR. NOALEN: Yeah, or perhaps you heard an
expl osion in the plant, you saw a flash of |light, you
had a fire watch there. There happened to be soneone
in the area, they saw it when it started, a lot of
reasons that could happen.

MEMBER KRESS: So that Geek synbol,
there's a probability that --

MR. NOALEN: Yes, that's the Ilikelihood
t hat that occurs and the conplinent is the |ikelihood
that you don't detect imrediately in which case, you
have to go to sone other neans of detection and in
this case, you asked the question whether or not you
have aut omati c det ecti on systens avai |l abl e, yes or no.
That's basically a yes, no answer and then if you do
have themavail abl e, then you' ve got a possibility of

automati c detection, a delayed |ocal detection or a
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del ayed renote detection that if someone happens upon
the fire and calls in the fire alarm this would be
for exanpl e, the pl ant operat or sees sone funny t hi ngs
going on, on their control board and they specul ate
that there's a fire and they --

MEMBER KRESS: That's not necessarily an
automati c system them

MR. NOALEN: No, this is --

MEMBER KRESS: That's what confused ne
com ng out of the A

MR NOALEN: Right, well, this asks the
guestion of whether there's an automatic system
avail able or not. If thereisn't then all you' ve got
is the del ayed | ocal and renpte paths. If you have a
system avail abl e, then you al so have the opportunity
of detecting automatically but that system has a
l'ikelihood that it would fail and there's at tine
factor here.

MEMBER KRESS: The -- what is the figure at
t hat end?

MR, NOALEN: Here?

MEMBER KRESS: Yeah, | don't understand
what that is.

MR. NOALEN: In this case, it's basically

a yes, no.
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MEMBER KRESS: It's just a yes, no, okay.

MR. NOALEN: Yes, do you have automatic --

MEMBER KRESS: | understand that.

MR. NOALEN: Yes, yeah. Inthis caseit's
a probability.

MR SIU Yeah, it's probability. The
other -- there are time constants associated with the
ot her processes. So you've got conpeting processes
you can detect in one of three ways on the upper
branch. Whi chever gets you first is the one that w ns.

MR. NOALEN: Ri ght. So anyway, those take
you to detection. You then have various paths to get
ultimately to suppression. Inthis particular case --
by the way, we're going to go through this nodel in
sone detail, so we don't have to go t hrough every |ink
here. But --

MEMBER KRESS: |s that al so a yes, no, that
two com ng out of there?

MR. NOALEN: This one, no, is aprobability
and this is the probability basically that soneone
intervenes in the fire manually very quickly. Yeah
in this particular case the way this nodel was
witten, this is the nmanual fire brigade. That the
manual fire brigade intervenes pronptly and wi ns the

battle and puts out the fire. W' ve changed that a
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l[ittle bit so I'll cone back to it.

If they fail to do that, then you're back
to your automatic or fixed systens.

MEMBER KRESS: That's a yes, no.

MR. NOALEN:. This is a yes, no. Yes,
that's correct.

MEMBER KRESS: And the -- if there is one
there, what's the --

MR. NOALEN: Transition tines.

MEMBER KRESS: Transition tines.

MR. NOALEN: Yes, yeah, the ideais what's
the |ikelihood that you put out a fire within a
certain period of tine. Follow ng these different
pat hs, you can have mul ti pl e answers to t hat questi on.

MEMBER KRESS: Ckay.

MR. NOAEN: So given that you have a
system available it my or nmay not actuate and
suppress the fire, soif this is basically the fixed
suppression failure path, and this is the success
path, the final elenment here is what they refer to as
| arge scal e manual suppression which basically was
off-site fire brigade arriving to support it. Yeah,
a fire truck shows up fromoff-site.

MEMBER WALLI S: And that includes that it

will essentially burn itself out, too.
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MR. NOALEN: Well, we'll tal k about that.

So that's the nodel that we started wth. Qur
conclusions; this does have key features that we
really like. You know, it's nechanistic. It has the
pat hs that we think are nost inportant to the PRA. So
we deci ded to nove forward with this. W dididentify
sone desirabl e nodi ficati ons based on our exam nati on
of the events that have occurred. In particular -- it
| ooks better on yours than on mne -- add a path for
sel f-extingui shed fires. This nodel basically doesn't
have a self-extinguished fire path, so that was
sonething we thought would be inportant. Ve
definitely seethat infires. 1'mgoingto cover that
inamnute as well.

We conbined the |l ocal and renote manual
det ecti on paths. Basically, you're |ooking at --
well, I"ve taken it away, but the detection path had
two possi bl e ways of del ayed detection by personnel,
| ocal and renpte and what we saw in the data was you
couldn't tell which of those paths had been foll owed
inany particular event with very, very fewexceptions
so you really couldn't support a statistical estimte
of what that split mght be. W do see both in
events. W do see events that report that the control

room saw sonething odd on the control board and
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concluded there was a fire. So you see it but you
can't do it statistically.

CHAlI RVAN ROSEN: | s t hat only sonet hi ng odd
on the control board or is it a an annunciation of a
fire in a fire area? Plants have fire detection
systens with fire zones that annunci ate when one of
t he detectors goes off in one of those zones. It's
not odd, they see an alarm So Fire Zone 21, okay,
it's either areal fire or it's a spurious actuation
of the fire system but they send sonebody down to
| ook.

MR. NOALEN: But that a separate path.
That's the fixed detection path. There's an explicit
path to allowfor so a fixed detection systempicks it
up and the operator then takes action. This is other
stuff that m ght | ead themto concl ude that there was
afire.

Ckay, and we also decided to revise or
redefine, dependi ng on howyou | ook at it, the nanual
suppressi on paths. Again the original nodel had --

MEMBER KRESS: Wen you say you have a
manual detection path, canl read that to say sonebody
happens onto the thing?

MR. NOWLEN: That would be the nanual

| ocal, yes. The del ayed | ocal is soneone goes by the
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area and snel | s snoke.

MEMBER KRESS: But it just nmeans that there
is a person that picks it up.

MR. NOALEN: Picks it up at or near the
| ocation of the fire. The renote is the inplication
t hat soneone picks up the presence of a fire but
they' re not anywhere near it, they're sonewhere el se
in the plant.

MEMBER POVWERS: You may get to this and
maybe this i s your point, | nean, one of your points,
of course, is that Apostolakis and Siu got it wong
and | appreciate that, but --

CHAIRVAN ROSEN: If it's wong, it's
Apostol akis that got it wong. Siu probably had it
ri ght but he couldn't --

MEMBER POVNERS: The ot her questionis, the
nor e substantive questionis you have a lot of ways to
get to the success path here.

MR, NOALEN: Yes.

MEMBER POVNERS: And you don't have a | ot of
data to support those ways of getting to the success
pat h.

MR. NOALEN: We're headed there.

MEMBER POVERS: Are you doing one of the

nore classic things that we see so often in
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probabilistic risk assessnment of breaking down that
rare event into a bunch of conponent events and
artificial probabilities down here?

MR. NOALEN: | hope not. Let's go through
the presentation because |I'm specifically headed in
that direction, and you judge. So agai n anot her
nodi fication we decided to revise or refine these
manual suppression paths. The origi nal nodel had two
that were basically the local fire brigade and the
off-site fire brigade. What we saw when we | ooked at
the event data is that you often see off-site fire
bri gades responding to fires at plants. It's fairly
common, they have cooperative agreenments. An al arm
goes out, they respond.

But fromthe event data, you can't tel
whet her that did any good in terns of putting out the
fire. So what we did is we changed those to two
al ternat e pat hs and what we' ve done i s suggested t hat
there's a pronpt manual suppression path and there's
a del ayed manual suppression path. The pronpt path
woul d cover things like a fire brigade or 1'msorry,
a fire watch that happened to be at the site of the
fire. They put the fire out right away or a security
person doing their rounds found a fire and put it out

ri ght away, grabbed an --- that's that path.
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The delayed nmanual is when the fire
bri gade gets involved. |If a fire brigade is called
out and fights the fire, that's the second path. W
don't distinguish with whether or not the off-site
fire brigade shows up and does any good.

We also added a suppression path for
renovi ng power or isolating fuel froma source when
that's possible. A lot of electrical fires are put
out because they sinply trip the breaker, isolate the
el ectrical energy that's supporting the fire and the
fire goes out. You see the same kind of thing at
hydrogen fires. You close it out and sonewhere the
hydrogen | eak stops and the fire stops, so we added a
path for that.

MEMBER WALLIS: Don't these cases, the
manual and i mmedi ate suppressi on may put out sone of
the fire and then the | arge scal e suppression |ater
puts out the rest of it.

MR, NOALEN: Yes.

MEMBER WALLI S: That is suitably nodel edin
your -- dealingwith these fires. They're not sort of
conpl ete success fires. They could be partially
success or sonet hi ng.

VR. NOWLEN: Yes, that's correct.

Hopefully all fires eventually go out sonmehow.
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MEMBER WALLIS: Wll, they don't al

eventual |y go out.

MR. NOALEN: It's a question of tine, yeah,
time is a very inportant factor.

MEMBER WALLIS: In the ground in West
Virginia, they go on forever.

MEMBER POVERS: You certainly had one in
t he Ukrai ne that went out all right, but 12 days | ater
may not be -- may not fall into your category of
promptly goi ng out.

MR NOALEN:. | agree, time is of the
essence.

CHAI RVAN ROSEN: | also heard of a tire
fire at a tire disposal that just won't go out.

MR. NOALEN: There are ot her applications
where fires may burn for years and years and you know,
coal seans will start on fire and I don't think we
have those --

CHAI RVAN ROSEN: Not treated in the data
base.

MEMBER KRESS: You wait till you get a
graphi te noderator.

MR. NOALEN: Ckay, so again, back to the
framewor k, anot her t hing that we concluded i s the fact

that they had formatted thi s as a networ k nodel , whi ch
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is a potential barrier to acceptance, is that people
aren't famliar with network nodels. So what we
decided to do is to translate this to an event tree
nodel and that was possible because there's no
feedback paths in this nodel which event trees can't
deal with very well, and we were hoping that this
m ght inprove the acceptability and the use of the
nodel . So what we've done, the next two slides
present a fire detection event tree which is
essenti al |l y equi val ent to what you sawbefore with the
nodi fications and the added, and agai n sone of these
are yes, no questions, sone of them would have
probabilities and each would have transition tines
associated withit so that you can foll owthrough this
pat h and you know, assess how you got to detection and
each of those paths woul d have a tine associated with
it and a probability that that's the path you took.

MEMBER KRESS: And then there would be
attached to that sone sort of consequence.

MR. NOALEN: Yes, yes, you'restill linking
to the sanme vision of consequence where you're fire
nodel i ng and you' re | ooki ng at how | ong does it take
for critical danmage to occur and so I'mtrying to
wei gh what's the likelihood that that occurs versus

what's the likelihood that | put the fire out before
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it occurs. And simlarly for the --

MEMBER KRESS: | think this is what Dana
was worried about you breaking up the overall
probability and a series of probabilities.

MR. NOALEN: Yeah, | haven't triggered him
yet, so that's the next slide, | think. This is the
suppression event tree. Again, it basically follows
t he sane nodel. Sonme of these are yes, nos, sone of
those there are transition tines associ ated wi th each
one and we' ve put in the nodified suppression paths so
you see the pronmpt suppression, the self-suppressed
fires, manual brigade all of these things and you'l]l
notice that in each of these there is suppression
fails outcome and again, that's in the context of a
time, you fail to suppress it within a certain tine.

MEMBER Sl EBER: Wy is the self-
extinguished in the detection tree instead of the
suppressi on tree?

MR NOALEN. Ch, |I'm sorry, yes, that's
true. We did put the self-extinguished fires in the
detection tree and the idea thereis that if the fire

sel f-exti ngui shes, and you don't need to detect it

necessarily, it's out. You may, in fact, detect a
fire after it occurred. That happens fairly
frequently. W see, you know maintenance folks
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di spat ched down to take care of an equi pnment probl em
They get down on the site and find that the conponents
burned itself, but it's out. There is no fire. So
yes, that actually was a variation.

We noved t hat particul ar suppression path

up into the detection group. 1In a sense this is --
current PRAs will often apply a factor to the fire
ignition frequency that says, "Well, you know 10

percent of ny fires are sel f-extingui shed and | don't
care about those in a risk context, so l'mgoing to
apply a .9 multiplier on nmy frequency to get rid of
those". 1In a sense, that's a different path. W' ve
allowed for it explicitly to --

MEMBER SI EBER It matters when they sel f-
di sti ngui sh.

MR. NOALEN: Well, yes, in our definition
we would say it would be self-extinguished with no
damage beyond the initiating conponent. That woul d be
the typical kind of criteria you'duseisthat if al
| lost is the particular item that failed and
initiated the fire, then that would be the self-
extinguished fire. |If it grew beyond that, | -- we
didn't run into any case where it grew beyond the
initiating conponent and still self-extinguished. The

only exception would be cases where they explicitly
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allowed a fire to burn out because it wasn't causing
any harm and there was a recent hydrogen fire for
exanple, where they sinply allowed the hydrogen
inventory to bur off so the fire went out on its own,
but it was a conscious deci sion. Beyond that, we
woul dn't see any cases |ike that.

MEMBER S| EBER: You don't care if you do
have, for exanpl e, manual suppressionis unsuccessful.
You eventually run out of fuel and it stops on its
own.

MR, NOALEN: Yes.

MEMBER SI EBER: You don't want to make t hat
explicit distinction again?

MR. NOALEN: Well, again, that becones a
ri sk question because if --

A VA CE: It's a tinme question, too.

MR. NOALEN:. Yeah, but if | were doing ny
screeni ng appropriately, | wouldtell youthat I don't
care if that fire burns for 10 years, it's not going
to cause you any harm There's nothing there that |I'm
worried about in the risk context. So hopefully
before we ever got to this level of fire analysis
where we' re actually doing a detailed fire growth and
damage and detection/ suppression analysis. W've

gotten rid of those ones where we don't care that it
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burns for a long duration. Those have been
elimnated. So we woul d hopefully never get there in
this part of it.

So given that, we noved onto our data
gathering and analysis tasks. W did this --

MEMBER WALLIS: |'m sorry. So the end
st at e where we subsequent |y st opped worryi ng about it
isn't necessarily where it's suppressed. It could
have been decreased in size by some initial action
which made it harmless but it still needs to be
suppressed fully but the actual risk stops at an
earlier stage than your final outcone.

MR. NOALEN: That's correct. There is a
bi g debat e about what we real |y mean by suppressing a
fire. And in the risk context we typically are
satisfied wthcontrollingthefiretothe point where
it's not causing any further damage to ny plant
systens and conponents. So in a sense, we're really
| ooking at fire control. W do have to put them out
and there's a chance that if you don't do that, it
refl ashes and there are a |lot of issues there, but
yes, we'rereally interested in ending the damage and
making it so nothing nore is going to fail.

kay so we -- again, i nformati on

gathering, at the tinme Ji mHoughton had a draft data
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base out within NRC. W utilize that data base. It
covered a period from 1986 to 1999. At the tine it
was the nost recent data base available. That's not
really any longer true. There's new versions of the
EPRI data base out but --

MEMBER S| EBER: Yeah, and he's working on
an update of this.

MR. NOALEN: Yeah, |'ve heard that as wel | .
But these particul ar anal yses, this was the data base
that we used. So what we did is we went through the
data base. W parsed it and then analyzed it. Here
we go. So we were | ooking at things |ike the nethod
of detection, the manual versus automatic fixed
systens, indoor versus outdoor fires, fires for key
| ocations, et cetera. So, you know, basically thisis
the PRA, cut the problemup into little pieces and
anal yze each little piece. So here's where if we nade
the mistake, this is the place.

VWhat we then did is we | ooked at the fire
direction --

MR SIU. Sorry, Steve, it seens to nme t hat
it's alittle bit different here in the sense that
especially when you're talking about |ooking at
duration tines for fires, it's not the question of

par si ng them and maki ng duration tinmes shorter. Wat
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you're doingisif youthink of thosetransitionrates
on that diagram you're increasing your uncertainty
and your estimates of those -- each of those
transition rates as the anobunt of data you use to
estimate t hemgoes down, so if we do this right, then
t he uncertainties for the scenarios should increase.

Now, there's a point of dimnishing
returns of course, but if you were to use that gl obal
curve you saw at the very beginning, you say | know
that curve very well, the historical data, | knowit
very well, but so what? Should | really apply that to
my particular firein aparticular switch, that's the
guesti on.

CHAlI RVAN ROSEN: One of t he t hings that has
been troubling me about all of this is this inplicit
assunption that the arrival of the fire brigade w |
al ways be a good thing. There are cases where the
first brigade can nmke things worse. Does your
nodel i ng take that into account at all?

MR. NOALEN:. That's a very difficult
question. In general, for PRA, we presune that the
arrival of the fire brigade is, indeed, a good thing.
There are questions of spurious well or msdirected
manual suppression efforts, for exanple, that m ght

spray the wrong equi pnent.
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CHAI RVAN RCSEN: Yeah, | nean, the guy's

got a fire hose in his hand which is basically fairly
damagi ng. | nmean, he can danage equi pnent.

MR. NOALEN: He can, yes. W | ook for that
in the events. [It's one of the things we couldn't
find in the events. You know, why we don't findit is
certainly open to debate but we did not see events
where that was occurring. Now, part of that naybe
because we have inconplete reports, you know. W
don't get a real good feel for what was damaged in a
given fire event and what caused t hat damage, whet her
it was a fire or perhaps, you know, fl oodi ng or i npact
by a hose stream So that particular question is a
very thorny one for us and I will admt that, no
probl em

It's a very difficult question to answer
and I won't say we have real good nethods in that area
yet.

CHAIRVAN ROSEN.  Well, | think vyou
shoul dn't neglect it. You should park it sone place
and nmake it explicit that you're not treating danaged
oper abl e safety equi pnent that occurs as the result of
a fire brigade or other fire equi pnent actuation.

MR. NOALEN: Yes, agree.

CHAI RMAN ROSEN: | nean, we' ve t al ked about
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that in alot of context, one of themother than just
a host streamis the actuation of a CO2 systemin a
cabl e spreading and in fact, it's so shocking to the
equi pnent operatable or operating safety equi pnent
that it's a factor.

MR. NOALEN: Ri ght, and we' ve actual |y seen
a couple of cases of that during pre-operational
testing, freezing of relays and things like that.
Again, we have to say sonething about this in
requantification. We're not quite sure yet what it is
that we're going to say. This task did not bring
anything in the way of new insights there.

W tried and it's one of the areas where
we didn't succeed. The data won't tell us --

MEMBER WALLI S: There are incidents where
activation of afire suppression systemwhen t here was
no fire has obviously, | edto conpromni sing sone safety
syst ens.

MR. NOALEN: Yes, yes, clearly.

MEMBER WALLI'S: Is that nodel sonehow in
your anal ysi s?

MR. NOALEN: Not in this particular one.
That's a little bit different question. You re now
| ooki ng at a suppression system that goes off when

thereis nofire present. This is |ooking explicitly
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at putting out fires.

MEMBER WALLIS: In a way that is risk
associated with fire, isn't it?

MR. NOALEN: It's associated wth thefire
protection systens yes, and there have been | ooks at
that in the past. The fire risk scoping study, for
exanpl e, | ooked at that i ssue. The | PEEEs, each | PEEE
| ooked at it at sone |evel.

MR SIU Typically, theinternal flooding
anal ysis will pick up the wat er based actuati on. What
| don't know right now who's got the --

MEMBER WALLI S: As | ong as you' ve got the
ri ght sequence of events, the water hanmer even that
is --

MR. SIU. Yeah, exactly right.

MEMBER WALLI'S:  -- which probably wasn't
nodeled in this internal flooding.

CHAl RMVAN ROSEN: well, flooding is one
thing and I' mless worried about that because of the
fl oodi ng, extensive fl oodi ng anal ysi s we' ve done. But
|'"'m nore worried about the CO2 actuations and in
particular |I'm worried about manual actuation --
manual hose stream damage. A fire fighter in a
difficult circunstance is apt to potentially |ose

control of a hose that has very high pressure water.
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MEMBER SI EBER. My suspicion is that that

woul dn't be reportabl e, because half thetine, evenif
t hey do damage sonet hi ng, they don't realize they did.
MR. NOALEN: That's where --
CHAI RMVAN ROSEN: My question, Jack, is not

about reportability, it's nore about when you' re doi ng

nodel i ng - -
MEMBER S| EBER: Do you have to have data - -
CHAI RVAN ROSEN:  -- do you take that into
account and | don't see any of that. | don't see |

t hese things progress out, you know, w thout ever
having a branch that says, fire fighters trip the
oper abl e of f speed wat er punp by sprayi ng it when t hey
went in to put fire out, when they went to put the
fire out in the adjacent feed water punp that was
bur ni ng.

MR. NOALEN: Yes, we agree it's an issue.
Again, this particular task didn't give us any new
i nsights there. W tried and didn't -- the data
di dn't support anythi ng new. So again we have to deal
withit inthe requantification studies. | can't give
you an answer as to where we're headed now. It's
certainly on our table.

CHAl RVAN ROSEN: That kind of question

that kind of action is why fire brigades always
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i ncl ude an operator and he is in control -- constant
comuni cations with the control room because it nmay
very well be that the shift manager woul d say, "Let
t he damm t hing burn because |'mgetting water to the
steam generators from the adjacent auxiliary feed
water punp and | need that now'. It's a very
difficult decision for himbecause he knows that the
source of water he's using nowis being threatened by
the fire, but on the other hand, he doesn't want to
make it i noperabl e but that's the point of havi ng good
conmuni cati on between the brigade and the contro

room These decisions are not -- can't be made -- a
fire brigade decision isn't made in isolation

MR. NOALEN: Yes.

CHAl RMVAN ROSEN: | nean, for a lot of
reasons, that one |'ve just described but also the
ot her one, the control room has to say if this is
going to be a threatening fire for the life of the
fire brigade to fight and whether or not he wants it
f ought depends upon whether the fire matters to him
from the safety related perspective and equi pment
protection because it just may be that there's nothing
safety related in the area, it may be that there's no
significant |oss of equipnment or potential economc

damage. It's the decision of the control room It
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may very well be to let it burn, self-extinguish.
MR. NOALEN: Ckay, here's where we started
to run into our limtations. The data that we had
avail abl e certainly does have |limtations. | think
peopl e have heard this before. The kinds of things
that weranintois fire detectiontines aretypically
not available or not reported. It's often very
difficult to figure out when a fire really, really
started. Wat we typically knowis when they figured
out they had a fire. What we don't knowin nost cases
is when the fire actually began. There are
exceptions, you know, the case of the expl osion.
You heard t he expl osi on, you know when it
occurred. They tend to be tied up with the ones where
you detected it i mediately. You can occasionally go
back and reconstruct froman event |og, for exanple,
that there was a blip in the reporting of something
and you can postul ate back to that, that that was in
fact, the fire starting. That's happened a fewtines
but it's pretty rare. So again, detection tinmes are
areal challenge for the fire event data base and t hat
nmeans we need independent neans for detection tinme
analysis or we nust treat it inplicitly, that is we
incorporate it into our nodeling assunptions.

VWhen we nodel the fire, we assune t hat t he
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starting point is-- it's conditioned at detection not

theincipient littlefirethat's beenignited. So you

know, there's two ways of going about this. The
requantification studies will probably try alittle
bit of both frankly. We'Ill look at trying to do somne
detection tine nodeling. We'l|l probably also be

| ooki ng very cl osely at out nodeling assunptions and
trying to update those to the point where we are
starting at detection.

MEMBER SI EBER: Wy is that inportant?

MR. NOALEN: Because again, it's a horse
race bet ween damage and suppression. And for alot of
fires detection tine could be extended and if | give
afire-- you know, if | beginwithalittle incipient
fire in an electrical component in a panel for
exanple, that's a tiny little fire that isn't going
anywhere but if | give it 15 mnutes to grow before |
know | 've got a fire, | could now have a substanti al
fire. So the detection tinme is inportant and when
link that to may nodel for exanple, if | assume that
my fire starts out as this little candle in the panel
and it slowmy grows but that | essentially activated
my fire brigade i mediately, then | would typically
assunme with high reliability that 15 mnute tine

period, fire brigade is going to put it out in that
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time. Highreliability.

So this Iink between you know, figuring
out that you have a fire and the state of the fire at
the point that you realize that you' ve got one is
inmportant. It's a horse race and oftenit's a pretty
tight race. For the critical scenarios, it tends to
be a tight race.

MR SIU It's a matter of consistency.
The fire nodels need to start with sone initial
condition and typically sonme initial size of fire.
And so sinply speaking, are you going to start with a
fire size really as Steve says incipient or are you
going to start with that one that was detected and
those are two different sizes.

MEMBER S| EBER Ri ght, | understand that,
but it would seemto ne you won't know you have a fire
until you detect it, okay.

MR, NOALEN: Yes.

MEMBER SI EBER: Sonet hi ng happens in the
plant or you get a fire alarm And then the
appropriate assunption if you' re nodeling this would
be to say every fire | detect because of the nature of
the detector, has to be at least this big, right?

MR. NOALEN: Yeah, but there are --

MEMBER SI EBER: | nean, if you don't know
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those other things, | nmean, you understand they're
watching it and waiting -- |ooking at your watch and
seei ng when the fire alarmgoes off and you say, oh,
|"d better extinguish this thing. | think all these
protectors have to have a certain size input, fire
input for it to actuate, so you already know what
t hose nunbers are if you' ve got a detector

MR. NOALEN: Well, the difficulty is that
it's very situation specific. For exanple, one of the
concl usi ons that cane out of the control panel fires
back inthe md-'80"s was that if you have a detector
within the control panel it's extrenely effective at
pi cking up overheating conponents basically. You
know, you get a conponent overheated to the point
where you're getting a little off gassing, that
detector will pick it up right away.

MEMBER WALLIS: Or a detector steaml eak,
it's not really a fire.

MR. NOWLEN: Yeah, there are issues with
that too, false alarns, trusting the alarmthat you
get, but, you know, the same fire that occurs in a
roomwhere there's no detector in the panel but it's
onthe ceiling, a very different response. If that's
now hangi ng on a pendant below the ceiling it's an

entirely different response again. So again, you
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know, it's a fairly chall enging question that has to
be tailored to the specific scenario you're
postulating. The room the fire, the fire howbig it
is, howquickly togrows, all those things |ink up and
in PRA, we want to consi stent.

You know, for exanple, if we're using

severity factors, there's another one. ['"ve thrown
away all the little fires, so by definition, I'm
dealing wth bigger fires. Well, that has

inmplications for detection as well and certainly for
suppression. M success putting out the little fires
is better than nmy success putting out big fires in a
given time period, so lots of links here.

Ckay, continuingwth our limtations, we
had very limted data on fixed suppression system
actuationandinparticular thetimngreliability and
ef fecti veness. Wen you | ook at the data base, fixed
suppressi on systens don't cone into play in very nmany
events. The vast majority of our events are put out
manual |y and very few have these systens. So it's
very hard to then try and gain insights into how
effective the systens are, how long does it take
before they respond to the fire, and do they fail and
why. So that was another area where we really fel

flat.
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It didn't provide wus insights on
suppressi on, success/failure paths. That is, this --
ei ther the network nodel or the event trees, however
you |l ook at it, you can followdifferent paths. Sone
t hings may succeed, some things may fail, and so
there's various ways of getting from ignition to
suppression. The data base didn't give us a | ot of
informati on onthat. For exanple, initial attack with
a manual fire extinguisher versus with a follow up
attack from the nmanual fire brigade with a hose
stream You don't see that. What you typically get
reported is that the fire was put out by the fire
brigade with a hose stream So follow ng the path,
you know, the success/failures in a given event was
very, very difficult, very few cases where we saw an
elucidation of a path. It was sinply the success --
you know, what was ultimately successful, not the
successes and fail ures.

We al so found that we couldn't fine tune
our suppression anal ysis path based on the fact path
to detection. Again, this was tied up largely to the
| ack of good i nformati on on detection and as aresult,
since we didn't know a |ot about detection, we
couldn't say, you know, having pronptly detected a

fire, what was -- is there a difference in the
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i kelihood that | now suppress it within a given
amount of tine.

There was a little bit of exception in
t hat particul ar case with the pronpt detection and the
fact that if you have pronpt detection, then the
i kelihood that you get pronpt suppression is nmuch
much hi gher. You're catching the fire at an inci pi ent
stage, for exanple, but other exanples, you can't get
that information out of events.

Sogiventhelimtations wesinplifiedthe
event tree and we basically col | apsed a nunber of the
branches into a single detection/suppression tree.
This tree, we believe, can supported by the event
data but it doesn't have all of the paths that the
ot her trees had. You know, again, the limtations in
t he data make those other trees -- | mean, you could
gquantify them You can al ways put nunbers on things.
You can al ways put |lots of uncertainty init but in a
practical sense, they're not currently quantifiable
wi th confidence.

So this is the event tree we ended up

with. We think we can support this one with the data,

and so again, what we'll probably doing is in the
requantification studies we'll trying to exercise
this.

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
MEMBER WALLIS: Did any of your fires end

up in the bottom category, suppression fails?

MR. NOALEN: Yes, again, you have to | ook
at it's atine question, does suppression fail within
a tinme period.

MEMBER WALLIS: We tal ked about that
bef or e.

MR, NOALEN: Yes.

MEMBER WALLI S: What if suppression fails
here, what happens after that?

MR. NOALEN: Wel |, then we've reached our
damage state. Then we propagate on through the risk
nodel s.

MEMBER WALLI S: So you' ve got a bi g enough
fire that's actually damaged sonething which has
caused core damage?

MR. NOALEN: Sone upset to the plant.

MEMBER WALLI'S: There's risk there.

MR. NOALEN: Yeah, |'ve tripped the plant
for exanple, |'ve |ost enough equi pment or they've
initiated a manual trip. | now have a safe shutdown
chal | enge to neet, so, no, it doesn't nmean that you' ve
reached --

MEMBER WALLI S: But thefireis still going

on.
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MR. NOALEN: Yes, but again, in the risk

context, | am interested in sonme specific set of
conmponents that's exposed to the fire. Once those
components have been lost, the fire is less of
interest. |'mstill interested because | could still,
for exanpl e, i ntroduce a newset of conponents through
spread to an adj acent area, for exanple.

CHAl RMAN ROSEN: | would have answered
Grahami's question by saying at that point when
suppression fails, you're right at the start of where
we used to wth a determnistic analysis. Assum ng
if you have a fire, that suppression fails that
everything in that roomof the fire is lost, that's
the way that a determnistic analysis --

MEMBER WALLIS: That doesn't mnmean that
everything in the whole building is |ost.

CHAI RVAN ROSEN: No, it neans everythingin
the fire area.

MR. NOALEN: Wel |, not even necessarily in
the fire area. | may postulating that a fire is
i mpacting a particular set of conponents w thin that
fire area. For exanple, | may interested in a
switch gear fire that's damaging the cables directly
over head but 1've found other basis to concl ude that

thefirewon't growsufficiently to cause sufficiently
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to cause things on the other side of the roomto
damaged, for exanple. So it's again tailored to the
specific application. You have to think about you
know, what is the damage set that represents success
or failure.

If I lose this set of conponents, that's
failure to suppressing and tinme. That's what
suppression fails means here. | have lost the
components |'mpostul ating mght |ost. Now, again,
| mght introduce a new scenario that says what
happens if the fire spreads to an adj acent area and i n
a sense -- well, explicitly | develop a new anal ysi s
that now focuses on putting out the fire before it
spreads to the adj acent area and causes danmage t here.
So you do this for each scenario that you're
devel oping and for each damage set basically. So
again, it's all tiedtotinme. It's this race between
damage and suppressi on

MR. SIU. Personally, | think perhaps the
descri pti ons m ght alittle msleading. | think
what you've got essentially is the delineation of
different scenarios, each wth a characteristic
distribution of times to suppression. And so that
sort of thing is going to linked in with the fire

growh nodel, then you'll do the growth versus
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suppressi on conpari son and cone out with what's the
fraction of tine to put out the fire before damage
occurs. So there are characteristics associated with
each of these scenarios and so he's identified what
are the different classes that he has to address.

MEMBER WALLIS: Well, there's a time axis
whi ch we don't see in the total.

MR SIU That's right.

MR. NOALEN: That's right, yes, thereis a
time axis. Okay, so getting down to the insights,
again, the limtations of our event data remain an
obstacle to nore detailed analysis in this case. W
di d see sone interesting things on detecti on nmet hods.
Nearly 25 percent of the fires in the Houghton data
base at |east reported pronpt detection, the fire
wat ch sort of thing, explosions that you hear right
away. That's a pretty significant fraction

Only six percent of the fires in this
particul ar data base, again, all thisis tied to the
dat a base you use, so but about only six percent were
reportedly picked up by fi xed det ecti on suppression --
fixed detection systens. That was a little
surprising. W assunmed that nunmber woul d hi gher .
W have --

MEMBER WALLI S: Fi xed det ecti on systens you
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mean automati c detections systens?

MR, NOALEN: Yes.

MEMBER WALLIS: And the only thing non-
fixed detection systens are people who wal k around?

MR. NOALEN: Yes, basically. You can --
yes, you know, fixed and --

MEMBER WALLI S: You nean automatic.

MR. NOALEN: Wl |, with suppression systens
you usual ly think about automatic and fixed manual .
Wth detection systenms, by definition they're

automatic so the trade jargon is usually a fixed

detection system It's simply a matter of trade
jargon is all. There's nothing real magical about
t hat .

But again, a relatively low fraction
t here. VWhat that inplies, if you take those two
nunbers, you're left with the majority of the events.
The ot her paths we have avail abl e are del ayed nmanua
detection. In the original nodel it was |ocal and
renote. We conbined those in our revision but then
again, all the events no nodifier was detected so --

MEMBER WALLI S: And i f you had an advanced
react or you' d woul d have far fewer people there, there
would far fewer of these npobile detection systens,

presumably, and you have to have better fixed
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detecti on systens.

CHAl RVAN ROSEN: Wel |, that's right and |
think one of the conclusions | drew from the six
percent is that we've got the detectors in the wong
pl ace, pl aces.

MR. NOALEN: Wel |, careful, careful.
We put detectors in the critical places. Now what
does this say? That may say that we're doing a very
good job of preventing fires in the critical places.
| nmean, there's an alternate that could good news
here. So you can't conclude that necessarily that
we're putting theminthe wong places. W' re putting
themin the places that we know are i nportant froman
operational standpoint. W put themin places |ike
t he cabl e spreadi ng room

We don't have a lot of fires in the cable
spreadi ng room so, you know, maybe this i s good news.
| don't know.

MEMBER WALLI S: Maybe t he peopl e who cause
the fires are the same peopl e who detect them

MR. NOALEN: That happens a |ot. That
actual ly happens a lot. You know, the fire watch is
there or the person who started it and again, the
pronpt detection.

Wth regard to the suppression nethods,
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this is just a rough parsing -- two significant
figures, | guess not too rough, but again, given the
data base, this is howyou see the suppression -- the

path that was ultimately reported as successful split
out . The one that |eaps out obviously is manual
suppression. Sel f-extinguishedafairly highfraction
there as wel |, the power renoved fuel isol ated wasn't
a smal | nunber either but the fixed systens and here
"' m saying fixed automati c and manual systens, only
about three percent of the fires report that that's
how t hey were suppressed. Again --

MEMBER SI EBER: What ki nd of i nsi ght do you
get with the conbi nati on of the fi xed detection system
at six percent effective and fi xed suppressi on system
at three percent effective?

MR NOALEN: Well, no, no, no.

MEMBER S| EBER: Does t hat gi ve you i nsi ght

MR. NOALEN: You can't use those nunbers
that way. No, it's not -- this is not an
ef fectiveness nunber. This is -- given the events,
this is how they were reported to have been
suppr essed.

MEMBER SI EBER Ckay.

MR. NOALEN: The ot hers may -- again, they

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

140

may occurring in areas where we don't have fixed
systenms present. W don't have detection, we don't
have suppression. So we put themout in other ways.
That's another area where you can't really tell from
the event data. It would possible to go back
t hrough the events and to try and back out whet her or
not a fixed detection system was avail able. For
exanpl e, you could | ook at if you knowt he pl ant nane,
if you know where the fire occurred, you could | ook
and see whether that systens avail able. The fire
reports don't always tell you that, so | don't know
fromthe reports whether a fixed suppression system
was present and failed to go off, or whether there
sinply wasn't a system present. So you can't take
this as an effecti veness nunber. That's not what this
nunber is.

CHAI RMVAN ROCSEN: | al so go back to your
response to ny point was that fixed di stance only put
out thefires inthree percent of the cases because we
only put fixed systens where it's very inportant and
in those areas, we're very careful about not having
transi ent combusti bles or other sources of ignition.

MEMBER SIEBER: It seens to ne that was
have a | ot of fixed suppression.

MR. NOALEN: Absolutely, that's probably a
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factor. I'msorry?

MEMBER SIEBER: | said it seens to ne as |
recall in the plants where | worked, there's a | ot of
fi xed suppressi on because of the i nsurance conpani es.
The insurance conpany says you've got to have fixed
suppr essi on everywhere.

CHAI RMVAN ROSEN: Spri nkl ers every pl ace,

yeah.

MEMBER SIEBER So well, | can't draw a
conclusion either but | was interested in your
i nsi ght.

MEMBER WALLI S: Yeah, this says sonething
about the extent and duration of the fire, too. The
long termfireis probably nore likely to put out by
a fixed system so the fires that really matter may
actual ly in this three percent.

MR. NOALEN: That's possi bl e, yes. Again,
this is a statistic that we observed. W haven't --

MEMBER SIEBER: | wouldn't junp to that.

MEMBER WALLIS: No, |I'mjust saying that
it could that these manual suppression ones are
relatively trivial fires.

MR. NOALEN: Right. That is possible. |
nmean, certainly sone of these are trivial fires and

many of the ones that are manually suppressed, the
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pronpt manual suppression --

MEMBER WALLIS: If | light a match, ['ve
lit afire. If | put out the match, |I've put it out.
MR. NOALEN: Yeah, 1've put it out,

protection pronpts suppression. Yes. The point here
was again, infire PRAs we tend to focus on t he manual
suppressi on path and fromt he experi ence, that nmay not

such a bad thing. It does seemto t he dom nant
path that we find to success for putting out fires, so
again, putting a lot of focus on our rmanual
suppression is a good thing, | think for PRA and we' ve
al ready hashed thi s one pretty well, you know, why t he
fixed detection and suppression systenms aren't
involved in nore of these fires does remain an open
guestion and with that I'll concl ude.

CHAI RVAN ROSEN:  Wel |, I'd like to
congratul ate you on a very interesting presentation
and you col |l eagues as well as being right on tinme.

MR. NOALEN: It depends on whi ch cl ock you
pi ck.

CHAI RVMAN ROSEN: That's right, well, nol'm
averaging the clocks. One is 12:01 and one is --

MEMBER POWERS: Do you realize how
difficult you' re going to nmake it for ne next week?

| mean, couldn't you find something to criticize?
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MR. NOALEN: You'll have to give ne a

bi gger office for ny head.

MEMBER WALLI S: | was goi ng to say, you had
about as nmuch fire and passion as the human liability
f ol ks yest erday.

CHAI RVAN ROSEN: Wel |, | et ne just say that
we have had an opportunity and 1'd Iike to give you
anot her opportunity if you have anything el se or go
back to the earlier presentations or any questions on
that fromthe committee nenbers?

MEMBER WALLI S: Well, | thinkthethingl'd
like to know-- thisis veryinteresting work -- it is
really solving the problem that needs to sol ved?
How far is it going along the path that we need to go
along? 1'd like a perspective on that.

MEMBER POVNERS: Yeah, it seens to ne we're
m ssing a vision of what we want, our risk assessnent
capabilities to in the area of fire. And in that
regard, | nean, | think we genuinely recognize that
our abilitiestocalculaterisk duetofireinitiators
or due to fire as a consequence of other initiators,
is not well devel oped especially the latter one. That
is something initiates an event in a plant and that
| eads to a fire and the conbination of the two lead to

core damage are not well developed. And | struggle
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with Grahamin understanding where it is that we want
to go with that capability.

And one of the areas that continues to
per pl ex and concern nme in the overall strategy of fire
ri sk assessnment is the tendency to screen fire areas
and say, "Okay, here's sone areas. There's no
ignition sourceinhere, consequently, | don't haveto
need to worry about the probability of fire in this
region", but there are adjacent fire regi ons that can
have fires and there i s sone non-zero probability that
that fire will propagate into the region that you' ve
screened out, but when you' ve screened it out, it's
gone fromthe analysisinits entirety. And you rely
on excellence in the anal ysis to nmake sure that kind
of situation doesn't arise.

| contrast that with what's then in PRAs
in-- for normal operations where | don't think they
have such a dedicated screen step in their analysis
and maybe they're just not as explicit as the fire
ri sk assessnent people. | suspect that's really the
case but you have this screeni ng net hodol ogi es that
are peculiar and especially this guaranteed non-
propagation that occurs seens to excite the public a
| ot.

And this conmttee has enjoyed several
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conpl ai nts about fire barrier penetrati on seal s being
assuned to 100 percent effective and things |ike
that. That overall strategy, whereis it that we want
to , what is it going to take us to get there, |
think is something that's just really m ssing here and
it's especially mssing in the way you get your fire
research funded, which tends to a |ot of piecenea
activities each wel | -desi gned and wel | - conduct ed but
| don't knowthat we have an overall schene that we're
working to here that says, okay, | should able to
calculate fire risks to some | evel of confidence and
what not .

The ot her aspect of that is who does the
cal culation. Are we -- are we on a pat hway t hat says,
okay, there will always these guys at headquarters
that do fire risk analyses for plants or is it
t echnol ogy that we want eventually to give out clear
to the |l evel of the inspection staff and |l et they do
that risk anal yses or certainly to the senior reactor
analysts in the regions and they do that risk
anal yses, or are they forever to dependent upon
headquarters fol ks doing these things?

And t hose ki nds of questions just aren't
answer ed.

MEMBER WALLIS: To get back to this
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screening out areas with no ignition source, it
rem nds ne | was concerned with this thing excluding
sabotage. Now, so the disgruntled enployee -- thisis
atraditional thing a disgruntled enpl oyee does is to
| eave oily rags around and things and try to pronote
fires. | mean, this is one of the traditional
sabotage things that happens in industry. And yet,
you' ve sort of left it out and you' ve start screening
out areas and say there's no ignition source, then
that's probably a likely place where there m ght a
sabot age.

MR. NOALEN: Yeah, I'd alittle careful
about assum ng how qui ckly we throw things away and
never revisit. For exanple, the lack of ignition
sources is usually not a sufficient criteria for
screening an area out entirely. W always have
transients, you know, fire mght happen al nost
anywhere. You can argue about howwel|l we handl e t hat
and sabot age i s anot her one that can happen anywhere.

In fact, if you have a smart disgruntl ed
enpl oyee, they can pick their spot which is
undesirable. W don't do that.

MEMBER WALLI S: Maybe t hey don't want to do
nmuch damage.

MR. NOALEN: Yeah, possible. The ot her
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point, | think on screening is, when we screen areas,
we al ways do explicitly retainroomto roomscenari o0s.
Now. Again, you can argue about how well we do the
roomto roomscenari os when we get down to it and what
we assune for thereliability of the fire barriers and
things |like that, but we do retain them Beyond that,
"1l defer to the NRC

MR. SIU. Yeah, let ne get to the sabotage

guestion first and then the overal|l schene. Yes, it's
really hard to address things |ike, "Well, gee, |'ve
got a vault with a |l ocked door but sonebody notivated
could bring sonething into that roonf. | don't know
quite what we'll do there. | wll say that sone of
the events inthe fire data base represent things that
you mght have been due to sonebody's actions
intentionally and we haven't left those out.

MEMBER WALLIS: Arson isn't exactly
sabot age. The first suspect in arson is the fire
suppressi on guy.

MR. SIU. So we haven't taken those events
out but devel opi ng the scenario, | think that's what
J.S. isreferringtointerns of | eaving that outside
t he scope of this particular work. You know, fromthe

NRC st andpoi nt, | think an i nmportant objective of this

requantification task is to nake sure that the tools

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

148

we' ve devel oped, nmet hods we' ve devel oped, actual ly can
work out in the field. Maki ng sure that we've
addressed every scenario and this gets to the |ow
power and shutdown issue for exanple, is not has not
been the primary objective of our research program

Qobvi ously, EPRI as well wants to devel op
gui dance t hat ot hers can use t o devel op t hese upgr aded
fire PRAs. In a way, | think our term nology
requantification test perhaps focuses too strongly on
the bottom!line nunber that's going to result out of
this. W certainly expect the nunber to reflect the
technology we apply to it but also we're applying
boundary conditions to that anal ysis and t he operati ng
regime and the issue of sabotage, these are places
wher e we deci ded gi ven the resources we' re t hrow ng at
t he probl em what we can and cannot do.

It doesn't nean that we shoul dn't | ook at

this as a down the road issue. That was a good
suggestion by the commttee that we'll certainly
consi der.

Regardi ng t he overal | schenme for howwe' ve
identifiedtasks, thisis sonethingbasically where we
are is where we were when we presented to the
commttee inthe |l ast fewyears, howwe identifiedthe

research efforts. W had gone through sone initial

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

149

effort, this was back in 97, identifying potential
issues in fire risk assessnent, where inprovenents
wer e needed and we had a basis for identifying these
areas. We prioritized based on our own consi derations
and di scussions with user offices and canme up with a
list of activities that we felt we had to address and
they were across the board, indeed, in fire risk
assessment. Every aspect of fire risk assessnent we
felt that there was sonet hi ng we needed to get us over
some maj or hurdles. Sone of the hurdles we sawin the
| PEEE revi ews.

But so if there is a strategy, it's
largely trying to address the i ssues that we see t hat
we' ve been faced with and we anticipate when fol ks
coneinwithrisk infornmed applications using-- if we
weren't to do what we're doing now, then we would
probably see sonet hing cl ose to | PEEE t echnol ogy when
the applications conme in and we felt that there were
some places, we just had to address, so that's
essentially been the principle.

Now, the stopping rule that you asked
about is nore difficult. Steve has indicated one
stopping rule but it's one that we had only after we
did the work which was the data just won't support

further devel opnents in this area and either we go out
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and devel op physical nodels, say for detection which
is possible and we hadn't really tal ked very nuch
about that, or we say well, this is what the data
supports right now and that's where we have to in
the short termbut | know that doesn't interest the
| ong-termissue or vision.

CHAl RVAN ROSEN: It doesn't address the
advance reactors issue. You don't have any data on
advanced reactors, fires in advanced reactors.

MR SIU Yes.

CHAI RVAN  ROSEN: You have to have a
nodel i ng techni que that's not dependent on what data
it has because when we began PRA work, we didn't have
any data either. We used estimates and expert
elicitation and then over tinme, used basically an
update to inprove the answers.

MR SIU | think fire risk assessnent as
we know it, in general terns the framework of fire
ri sk assessment, how we approach things is probably
appl i cabl e. There are technical issuesthat certainly
need to addressed and | guess we had t hought about
formng a view graph and we didn't do that, talking
about potential issues with advanced reactors.

We' ve heard about snoke, for exanple, and

the effects of snoke on equi pnent. You woul d have to
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talk about fiber optics or you don't have to but
that's a potential issue that you have to address.
And you know, all the work that Steve's going to talk
about this afternoon on spurious actuationis clearly
dealing with el ectrical cables and what happens. So
you can cone up with a list of issues but the -- in
may ways, | think dealing with these issues are --
it's part of the framework al ready that we've got and
we' re sayi ng nowwe have to nodi fy the particul ar tool
we' ve got or the data we' ve got to address that issue.

CHAI RVAN ROSEN: The two issues |'m
t hi nki ng about are digitization or digital equipnment
i n advanced plants and the i ncreased vul nerability to
different failure nodes or mnultiple commobn cause or
conmmon node failure due to fire in advanced pl ants,
and the other issue is graphite, graphite dust in al
its fornms in advance pl ants, perhaps.

MEMBER S| EBER: You're al so going to find
a lot of fiber optics in advanced plants, so we need
to know what happens to that.

CHAI RVAN ROSEN: But | think the i dea that
you're enhancing the nodeling capability in what
you' re doi ng now and getting experiencewth that wll
| ead to better fire anal ysis for advanced pl ants, too.

It's applicable. Sone of the phenonena wll
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different, some of the things you nodel and the way
you nodel m ght different, but clearly what you're
doing is good. | nean, | was excitedinlistening to
what you were tal king about and thinking about this
afternoon also and being in Seattle and seeing the
breadth and the i nterest of tons of peopl e and sone of
the things that are being done by utilities and
consultants and others, | think the state of fire
protection research and interest if very good. W
need to continue to encourage it because of the
i nportance of fire risk to the overall risk but I'm
encour aged by what | see.

MR. HYSLOP: 1'd |ike to nake one st at enent
regarding the use. You know, we're certainly
interested intransferring this technology to all the
users, to the regions as well, eventually. They do
anal ysi s, they have i nspecti ons, you knowt hat require
exacting anal yses and you know, the better off they

are inperformng those anal yses, the better of f we'l|l

CHAlI RVAN ROCSEN:  Yeah, | think so and there
i s one question or anote that was offered in Seattle.
|"mnot sure -- | don't remenber who exactly saidit,
but -- no, | do, Najaffee (phonetic). He said that

one of the difficulties with fire nodelingis that in
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t he hands of -- in a user that really don't know what
they're doing, it can msused. Andit's adifficult
-- you know, it's like thermal hydraulics in a sense.

MEMBER WALLIS: | wondered when that was
going to conme up

CHAI RVAN ROSEN: You can create nodels
wi t hout nonment umequati ons and t hi nk you' re getting an
answer that's neaningful .

MEMBER PONERS: There are |l ots and | ots of
nodels in this world that do not have a nonentum
equation in it.

MEMBER WALLI S: And t hey work very wel | --

MEMBER POWERS: And they work extrenely
wel | .

MEMBER WALLIS: -- for some purposes.

MEMBER POVNERS: That's right, you have to
know when to do it and when not.

MEMBER WALLI S: That's right.

CHAl RVAN ROSEN: Wl l, with that, | would
say we will conclude for the norning and stand in
recess until 1:15. We'll catchupthe -- we'll try to
end on schedul e anyway.

(Wher eupon at 12: 15 p. m a l uncheon recess

was taken.)
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AAF-T-EERNOON S-E-S-S1-ON

CHAl RVAN ROSEN: W are back. W' re going
t o have an unschedul ed presentati on by Fred Emer son of
NEI . That will after the staff conpletes its
presentation on circuit analysis which |l will invite
you to proceed with now.

MR. NOALEN: Very good. Okay, well, the
topicis circuit analysis. This topic remains afocus
point for NRC and industry. W did give you a
presentation in October of 2000 on the circuit
anal ysis task that we had been conducting under the
research program and |I'm not going to repeat that
here, that's not the purpose. Wat | want to do today
is go over what's new and what's new is the
performance of the joint cable failure nodes and
effects testing during 2000 and 2001 with industry
with NRC participation.

| guess before | junp into the heart of
the presentation, let's put this in context. Thisis
circuit analysis, so again, this is the question of
fires doing odd things to your circuits and systens in
the plant. In a PRAw're interested in potentially
di fferent nodes of circuit faulting. You nmay have a
| oss of function, for exanple. That's the one we

typically deal with, you know, the systemis sinply
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unavail able to us, it's uncontrollable. [It's either
--it"'slost its notive power, whatever. For whatever
reason, it's just wunavail able. But the circuit
anal ysis topic brings in the potential that there are
ot her fault nodes t hat m ght occur, spurious actuation
bei ng the one we al ways hear about, and the question
that we ask is how likely are those things to occur
and given that, howinportant are they to the overall
fire risk. So that's the topic that we're talking
about here, is howdo we deal with circuit analysisin
t he PRA worl d?

MEMBER WALLI S: Excuse me. These are the
circuits that actually do things like starting and
stoppi ng punps. They're not the circuits that neasure
things or are they also the circuits --

MR. NOALEN. It's all the circuits.

MEMBER WALLI S: Al of them all of them
good, thank you.

MR. NOALEN: Yes, potentially, we'll get
i nto sonme of that but for exanple, instrunentation and
indication as it inpacts human reliability.

MEMBER WALLI S: Okay, thank you.

MR. NOALEN: Permni ssive signals, automatic
actuati ons. You're also dealing with the power

circuits that provide notive power to equi pnent and
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al so controller fits, those that do the opening and
closing controls. Okay, so that's where we're at.
So again, we have this new set of tests
that | want to tell you about. These were initiated
by industry, EPRI and NEl in particular. NRC was
invited to and did participate in these tests and
their participation included every phase of the
program from test planning to the execution of the
tests and t he anal ysis and i nterpretati on of the data.
It was agreed right up front that we woul d
share all data. So we were given full access to the
NEI data. They were given access to our data, so that
wor ked very well, and each party agreed that we woul d
perform our own analyses of the data and our own
interpretation of what the data has told us. So what
|'m going to do here today is discuss our initial
analysis of the test data results and there's two
sources listed here, the primary sources and NUREG CR
on on the circuit analysis. It's a draft report
that's currently under review and | believe you were
provided with a copy of that and then there's also a
supporting test report that was published by Sandi a
for NRC on the Sandi a portions of it. And | think you
got that alittle bit late in the process. W decided

to send that over as a supporting information.
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kay, so what was done and this is also
going to feed into the test that Fred Enerson wl|
present. Fred has agreed or requested the opportunity
to present some nore detail on the industry portions
of these tests, that is the instrumentation and
di agnostics that they did. M presentation focuses on
t he NRC portions of the test, so | have incorporated
what we've | earned fromthe NEI portions as well, but
it's not the focus of this presentation. So what |I'm
goingtotell you here about the tests applies to both
of the presentations you'll see this afternoon.

So what was done is there was a series of
18 tests total, all of themwere conducted with a gas
burner diffusion flane, a range of fire intensities.
The tests were conducted in basically a steel room it
was a steel plate room 10 feet by 10 feet by eight
feet high. All tests conducted wth natura
ventilation and in fire jargon neans it's an open
doorway as opposed to a forced ventilation system

MEMBER POWERS: Let ne ask, Steve, in a
nucl ear power plant, how many free standing steel
roons are there?

MR. NOWALEN: Loaded question, obviously.
None, really. The idea here was not an attenpt totry

and reproduce the conditions in a typical nuclear
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power plant room The idea was to construct some
fires that would lead to cable danmage and then to
observe how t hat cabl e danage mani fested itself. So
we were not real focused on trying to create a
representative roomand in fact, the effect of the
steel, the fact that it's a steel roomneans that the
heat | osses fromthe roomwere nmuch | arger than what
you woul d expect in, for exanple, a concrete room but
it was also a relatively small room W also don't
have a | ot of 10 by 10 by ei ght-foot roons i n nucl ear
power plants.

So for a lot of reasons the roomis not
typical and, in fact, a steel rooml ooks a | ot bigger
ineffect than woul d an equi val ent size concrete room
you know, we are losing a lot nobre heat than we
normal Iy woul d. So, you know, our interpretation here
is don't |ook at these as a typical enclosure. That
was not the intent, but we don't think it conprom ses
the validity of the insights relating to cable
failure.

MEMBER WALLI S: What you're real ly | ooki ng
at is the cabl es.

MR. NOALEN: Yes.

MEMBER WALLI S: The cabl es subjected to a

fl anme.
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MR. NOALEN:. To a fire, to heat, hot |ayer

or a plune, yes, exactly, and so the room you know,
agai n you have to cogni zant of the conditions of the
room and we recogni ze they weren't representative,
but that's okay.

MEMBER KRESS: Excuse ne, was the fire
necessary for this test? Couldn't you just stick them
in a heated conpartnment and --

MR. NOALEN:. Theoretically you --

MEMBER KRESS: -- and control the
tenmperature and --

MR. NOALEN: Theoretically, you could. The
advant age of doing the fires, even though it's a gas
burner, it is a diffusion flame that has radiant in
and convective properties. It also allows youto have
a much larger set of cables. Doing an entire cable
tray in an oven in effect, is --

MEMBER KRESS: Yeah, an oven with a radi ant
heater, it's not --

MR. SIU. Yeah, part of the issue here is
the thermal environment is clearly inportant even
t hough, as we sai d, t he particul ar room
characteristics may not have been all the inportant,
but you're concerned about, for exanple, exposure to

t he plunme of an actual | oaded cable tray, not just a
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singl e cabl e in sone sort of idealized environnment, so
differential heating across the cable, direction, the
speed of the gases moving by the cable, all these
things we felt that having real fire is inportant to
try to get to those effects.

MEMBER WALLI S: That's the question | had,
how do you characterize this flame then? Do you
characterize it by tenperature and vel ocity and do you
characterizeits chem cal conposition? Wat woul d you
need to do to characterize a flanme?

MR. NOALEN: Well, again, the way it was
characterized for the test was sinply a gas flowrate
basically, that l|eads you to a theoretical heat
rel ease rate. You can also get information on the
fl ane hei ghts. There were sone neasurenents of
t enper at ures, al t hough agai n, our focus was not onthe
fire. Qur focus was on the cabl es.

MEMBER WALLIS: Doesn't it nake a --
anot her question, is the cable tray put on top of the
flane?

MR. NOALEN: I n sone tests. Yes, wetested
bot h confi gurations, wherethe fire was directly bel ow
or where the fire was off to the side so that you're
getting nore of a hot |ayer exposure.

MEMBER WALLI S: That makes a difference.
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That nmakes a difference when I' mboiling sonething in
the kitchen, whether | put it on the flame or the
side. Soit's different.

MR. NOALEN: Yes, and we're junping ahead
a little bit. It certainly makes a difference in
time, howlong it takes for the damage to occur. The
question that we were asking is, does it mmke a
difference to the node of failure that | observe once
it fails. So, you know, again, we can deal with tine
t hrough our fire nodels. The question was, should I
postulate a different |ikelihood of a spurious
actuation for a plunme exposure versus a hot |ayer
exposure. That was the question that we --

MEMBER WALLI S: It depends on t he net hod of
degradation the room |Is it a question of oblation?

MR, NOALEN: Yes.

MEMBER WALLI'S: Or does to boil off, does
it -- you know, all that kind of stuff.

MR. NOALEN: Right. So -- and that's where
we've been. So if we -- hopefully, I'll answer your
question as | go through this.

Ckay, again, let's see, there was one
cable tray in each test. Sone were vertical and sone
were horizontal trays and some of the tests al so had

a conduit, so there are cables inside of a conduit.
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The test focused primarily on nmulti-conductor control
cabl es, and these were often typically bundled with
single conductor [|ight power cables. So it was
typically a bundle and |I've got sone illustrations of
that for you here in a mnute.

W | ooked at both thermal set and ther nal
plastic cables that this is a characterization. It's
a very -- it's sort of the highest level split you
make with insul ationmaterials. Thermal plastics nelt
and will resoliditify. Thermal sets do not nelt. So
we al so | ooked at arnored and unarnored cabl es.

This is the general |ayout of the room
You -- the doorway here --

MEMBER WALLI S: Is this | ooking downonit?

MR. NOALEN:. Looking down onit, yes, this
isaplanview Sorry. OCkay, the cable tray was just
| ocat ed al ong one corner supported on concrete bl ock
pillars at each end and there was actually a chain
holding it up to the ceiling back in the corner here.
The burner was typically either |located right in the
m ddle of the room which would have been our hot
| ayer exposure, or it was noved underneat h the corner
of the tray back here to give you the plunme exposure
and varied in intensity.

The doorway was al so varied inits height
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of the opening to vary the conditions of the fire
sonewhat. That was ki nd of on an ad hoc basis during
the testing. And so --

MEMBER KRESS: |s the room pretty well
airtight fromthe door?

MR. NOALEN: Reasonably so. The walls and
corners were certainly airtight. They were wel ded
together sothis is atest roomthat was avail abl e at
the facility and nowit wasn't wel ded to the fl oor or
anything but any air gaps that were there woul d have
been trivial conpared to the size of the door, so
yeah.

MEMBER KRESS: But was the sprinkler head
val ve just by coinci dence?

MR. NOALEN: No, it was placed there for a
pur pose. From a testing perspective you like to
able to, you know, if the fire gets out of control,
you want to have sonet hing that you can snuff it wth,
but it was al so there for the purposes of testing and
some of the tests, they actuated the sprinkler to see
whether or not it had any additional effects on
failures. So --

CHAl RVAN ROSEN: It tends toinvalidatethe
results if your fire facility burns down, fire test

facility burns down.
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MR NOAEN: It does.

MR. NOALEN: People | ook on that as --

MR. NOALEN: Yes, well, you' ve gotten a
data point you probably didn't expect to gather.

MEMBER KRESS: | would have had a guy
standing up there with a fire extinguisher.

CHAI RVAN ROSEN:  You know, it's nore likely
to effective, the data we saw earlier this norning.

MR. NOALEN: Ckay, again --

MEMBER KRESS: Do you factor that into --

CHAI RVAN ROSEN: |1' mgoi ng to gavel nysel f
into silence here in a mnute.

MR. NOALEN: There were a nunber of cable
configurations tested during the tests. The nost
common i s the one that you see here, which is a seven-
conductor, nulti-conductor cable with three single
conductor cables bundled with it. That was the
predom nant one, but there was al so an ei ght - conduct or
arnored cabl e, there were sone five-conductor cabl es.
These two are instrunentation type cables. Thisis a
two conductor with a shield and drain and this was
three twi sted shielded pairs. There were sone three
conductor cables and then there was, | believe, on
with a 12-conductor cable and three singles, so,

again, a range of configurations for the different
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cabl es.

There were al so a nunber of arrangenents
exercised for the raceways. This just gives you an
i dea. The variations are the nunbers of rows of
cables from a single row upwards to four rows of
cabl es. The npost common configurationis here, as you
can tell just by the nunmber of tests that were done.
The cable that is marked here as IRthat's one of the
two cables that the NRC tests were nonitoring. The
other isinafewof the tests there was an i nstrunent
cable included in the tests and I'I|l get into that in
nore detail .

So this gives you an idea of where the
different | ocations. |In some cases we were in the
conduit for exanple, inthis particular test, we were
| ooki ng at three/three conductor cables | ocatedinthe
conduit with an instrunent wire there as well. There
was a particular purposetothe industry testsinthis
regard and so we basically relocated to an
electrically isolated location for that one. So
agai n, a range.

Sone of them were again here in the
conduit. Here were on top of the bundle, again, on
top of the bundl e, sone of these are agai nst the tray,

so just the idea that there's a range of
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configurations here, trying to explore how these
t hi ngs m ght i npact the fail ure nodes and | i kel i hoods.

The next slide, | don't think1'll gointo
any detail. This particular systemis a set of input
and out put switching relays that allowus to energize
a cabl e bundle. This is our test bundl e over here so
in this case we're illustrating, for exanple, the
seven conductor, nulti-conductor cable with three
singl e conductor cables and what this whole rig
allowed us to do was do insulation resistance
nmeasurenments for specific conductor pairs.

| coul d pi ck, by energizi ng one conduct or
on the input side, and connecting another conductor
through on the output side, | could neasure the
i nsul ation resistance between that conductor and the
conductor connected down here. By reversing the
process and connecting in the opposite set, for
exanple, this one on this side and the other one as
t he out put, | get an independent neasurenent of that
sane i nsul ati on resi stance and what we didis we woul d
go through a switching logic that did these pairs in
sequence. And by taking the two as a set, the
one/ ei ght and the ei ght/one for exanple, we can al so
identify not only the insulation resistance between

t hese two conductors but al so fromeach conductor to
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gr ound.

Basically, we end wup wth enough
i ndependent nmeasurenents that we can get the full set
of IRresults. So again, this was exercised in each
of the tests with whatever bundl e was avai | abl e and we
made a | ot of neasurenents of insulation resistance.
The next one in your package probably won't show up
real well on the reproduction because it's going to
black and white and this really takes color to
under st and.

This just happens to test 3 and these
are the results for the conductor to conductor
insul ation resistance for the conductor we called
Nunber 1. This is -- you know, it was a sonewhat
arbitrary choice. W know which one that is, but in
this particular case, it's considered Nunber 1. So
you see the insulation resistance between 1 and 2, 1
and 3, 1 and 4, et cetera, et cetera. Eight, 9 and 10
are the single conductor cables bundled withit. One
t hrough 7 were the nmul ti-conductor cableinthis case.
Okay, so this is again our typical configuration.

Now, what's interesting is you see the
cabl e sort of dancing al ong here, not alot of effect,
a little bit of degradation in the insulation

resi stance. Qur threshold by the way was about 10 to
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the fifth ohns. Anything above that we really
couldn't sensesoinreality the cable starts probably
up inthis range, but our sensitivity just wasn't that
high. As the fire progresses you eventual ly see these
two come into play with Nunber 1. Well, you junp up
here and that's Nunber 7 and this one is Nunber 6. So
what we sawin this particular case, Nunber 1 happens
to the center conductor. GCkay, if you renenber the
seven- conductor cable has six around the outer ring
and one in the mddle. WIlIl, Nunber 1 happens to
t he center conductor and 6 and 7 are two of them next
-- right adjacent to each other in the outer ring.
So in this particular case, the first
fault that we saw, the first failure of the cable was
a short that formed between conductors 1, 6 and 7.
This is stuff we didn't have before. W didn't have
this kind of data on the behavior of cables and you
can progress through here and see when the other
cabl es begin to fall into these shorting groups.
CHAI RMVAN ROSEN: Hold on for a mnute.
Let's focus on that for a mnute. You said the first
fault was between Conductor 1 and 67
MR. NOALEN: One, 6 and 7 shorted toget her.
CHAl RVAN ROSEN: One, 6 and 7, it's three

di fferent cables, right?
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MR NOANEN: Yes. No, three different

conductors in the sane cable.

CHAI RVAN ROSEN: Three di f f erent conduct ors
in the sane cable. Those three cables all
si nul t aneously shorted together?

MR. NOALEN: Yes, that was the first thing
t hat happened.

CHAI RVAN ROCSEN: | woul d t hought t hat nost
likely it would the two cables woul d short together
rat her than three.

MR NOALEN: Yes, well, sonetinesintuition
-- well, we'll get to that.

MEMBER S| EBER Let's careful, sonetinmes
his intuition.

MR NOALEN: Okay, this is this bundle
right here. This was a test like this. Nunmber 1 was
-- and again, this is a seven-conductor, multi-
conductor control cable, okay? These are three
i ndi vi dual single conductor cabl es bundl ed al ong with
that one. Nunber 1 is this conductor right here. Six
and 7, you know, were a pair of them next to each
other on this outer ring and may have been this pair
or this pair, it doesn't matter, but so what we had
was these three conductors fornmed a short together.

That was the first failure node right there.
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VMEMBER WALLI S: What if 6 and 7 short ed out

together first and then one of themwent to 1?

MR. NOALEN: Wwell, | can -- in this
particul ar case, | pulled the one that had the -- that
-- well, in this particular case, they shorted
together. One, 6 and 7 went at the sane tine. Now --

AVO CE: What' s the di fference betweenthe
measur enment s?

MR. NOALEN: That's where | was just
headed. The tinme frane here is on the order of a few
seconds. You know, a few seconds of tine in this
particular case is for all intents, simultaneous in
our anal ysis. Because of the switching cycle, it
takes a little tinme to get through that swtching
cycle and so these -- for the purposes of our
neasurement to our resolution, it was essentially
si mul t aneous.

MEMBER S| EBER: Was t hat the therno pl astic
or therno set?

MR. NOALEN: Test Nunber 3, | don't recall.

MEMBER Sl EBER: That would rmake a
difference, wouldn't it?

MR. NOALEN: It does make a di fference and
|"mgoing toget intothat. | just pulledthis oneto

illustrate the nature of the data that we're
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gathering. | don't recall the exact conditions on 3.
|'d have to l ook it up. So again, what we have i s we
have these kinds of plots for every one of these
conductors, so |'ve got the sane plot for conductor 2
and for conductors 9, so there's a set of 10 of these
for every test. Taking themall together and | ooking
at the tines, we can di stingui sh when these different
shorts occurred i n whi ch conbi nati ons and what sort of
transitions they nade. So given all of that --

MEMBER SIEBER: Now, this, if it were an
actual cable in a plant, that would give you a
spurious actuation?

MR. NOALEN: Maybe, maybe not. Yeah, it --

MEMBER SI EBER: Or a trip.

MR. NOALEN: Wl |, and again, thisis where

the NEI portions of the test were a great conplinment

to what we're doing here. Wen | ook at a pair of
conductors, I'mtaking it out of the context of the
circuit. Certain conbinations of conductors in a

particular circuit can lead to a spurious operation.
MEMBER S| EBER: Ri ght .
MR. NOALEN: |'ve divorced that part of the
problem here. |'mlooking at the cable as a system
MEMBER SI EBER: Wel |, sooner or later in

the process of cooking this cable, they all short
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t oget her, right?

MR. NOALEN: Yes, that's -- yes, they --

MEMBER SI EBER: Sooner or | ater.

MR. NOALEN: Sooner or later, as the fire
keeps going, they all short to ground, in fact.

MEMBER S| EBER: That woul d better.

MR. NOALEN: Froma hot short perspective,
sure. Yeah, because that trips control power
typically, yeah. So, yeah, again, you have to take
this and put it in the context of a specific circuit
and a specific cable. Some circuits have certain
conbi nations that will lead to actuation. You know,
other circuits have their own conbi nations.

VWhat we were | ooking at are things |ike
this. Inthe trays, what we sawis that 80 percent or
nore of the faults, the initial failures of these
mul ti-conductor cables were conductor to conductor
shorts. Okay, well, that tells you something. Now,
again, a conductor to conductor short does not
necessarily nmean you're going to get a spurious
actuation, but it does say that that particul ar event,
conductors shorting to each other is a high
probability event.

Conductor to conductor shorting groups

vary. We had some fairly conplex behavior in this
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case.

MEMBER WALLI S: They short by t ouchi ng each
other or does the insulation break down into sone
conducti ng conponent ?

MR. NOALEN: It's alittle bit of each but
given the low insulation resistance here, | mean
we're talking 100 ohnms, that's basically contact
bet ween the conductors. There was sone specul ati on
going into the test that the <charring of the
insulation mght | eave substanti al i nsul ation
resi stance and so you mght have, you know, high
resi stance, you know, |low quality faults, shorts.

VWhat we saw were the behavior with the
fairly abrupt transition backing up to here, these
abrupt transitions where we went fromon the order of
1 to 10,000 ohns down to 10 to 100 ohms, every test
that's what we saw. If it failed, thisis the way it
failed. It degraded to a certain point and then boom
down it went. So we believe that this indicates that
there's contact. And in fact, when you do the post-
nortenms, you can see that when you take the cables
apart. The thernmo plastic cables in particular --

MEMBER WALLIS: Did you observe anything
el se of the physical condition at this point where

this coll apse occurred?
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MR. NOALEN: No, this is an ongoing test

t hat continued to burn for sone tinme, so, you know, we
didn't stop the test at this point and run in to see
what it | ooked I'ike or anything like that. This -- it
just continued, so the condition that we would see
woul d out here when we went in and did a post-nortem
on the test.

MEMBER S| EBER: Now, that tine, | take it,
woul d very inportant fromthe standpoi nt of nodeling
what goes on.

MR. NOALEN: Yes, but again --

MEMBER SIEBER: That's |ike 45 m nutes,
right?

MR. NOALEN: Yes, yeah, many of these, and
"1l make that observationinamnute, alot of these
wer e ext ended damage ti nes.

MEMBER SI EBER:  Yeah.

MEMBER WALLIS: 1'd |ike to know whet her
| " mparal yzing the cabl es or boiling themor whether
"' mactually burning themoff or what's happening in
t here.

MR. NOALEN: Wel |, okay. Theterno plastic
cables were nelted. They nelt.

MEMBER WALLI S: So they nelt and then they

slope into it somehow?

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

175
MR NOWEN Yes, a little bit. The

insulation would soften and the way cables are
manuf actured, they twi st as they go down through the
manuf acturing, so there's a little bit of residua
tension there, okay. And we think what happens is
that as the material softens that residual tension
brings the conductors together. There's also the
gravity effect. |1've got a single conductor next to
it and gravity can kind of drawthat down through the
softened insul ati on and create contacts.

Now, the thermb set materials which
actually are nore common in U S. practice today, the
newer cables are alnost all thernp sets, they don't
melt. They burn and char. And but again, | believe
it'sthistw sting and the residual tension that draws
the conductors together and we get shorts, that
combined with the gravity effects. Some of the cabl es
had cabl es on top of thempressing down. So there is
various things that draw these things together.

MEMBER S| EBER: These cabl e trays did not
have covers.

MR. NOWEN Correct, that's correct.
Again, the one thing -- or another thing that we saw
was that these conductor shorting groups were very

conpl ex in some cases and they were transient. You
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don't see two conductors short together and stay that
way forever. The groups would two or three or four.
You m ght have anot her group of two over here and t hen
they go -- now you've got six and now you' ve got
ei ght, now you've got 10 and then they all go to
ground. You know, there were these conplex transitions
anong t hese conductors. Soit's not a sinple behavior
at all.

We generally saw that the outer ring of
conductor, the multi-conductor would short first and
t here was sone specul ation as to whet her that woul d
observed, whether we would see the rather intimte
i nvol verent of the center conductor with the rest of
t he conductors creating nore |ikelihood of shorts to
t hat center conductor. Well, what we | earned i s that
it's the outer conductors that tend to fail first.
They're getting the worst therno exposure. It takes
time for the heat to conduct in and that was the
dom nant effect there.

W also saw in the shorts generally
observing nearest neighbors like the case that |
showed was 1, 6 and 7, those were all right next to
each other. W didn't see shorts junping all the way
across the cable as aninitial fault node. That would

happen |l ater in sone cases.
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MEMBER WALLIS: Now, because of thernal

expansi on does the cable itself bulge or -- it doesn't
just stay straight andit isn't just a question of the
twist. There's also significant thermal expansion,
isn't there, during this?

MR. NOALEN: There are, yeah. | don't know
how big a rol e that played. You often see bubbling of
t he j ackets, for exanple, and you'll see off-gassing.

MEMBER WALLIS: | nean, the netal itself.
They get | onger, then you know, whet her or not they're
pushed together is going to an influence.

MR. NOALEN: Good point. Yeah. | hadn't
t hought about that one nyself, actually.

MEMBER SI EBER: | think if you | ook at sone
of the therno set cabl es after they' ve been fried, and
| never sawthemcom ng out of the fire, but I've seen
where they were partially aged and over heat ed so nuch,
they failed and what you see is the thernoset
i nsul ati on breaks apart which | think comes fromthe
expansion of the netal conductor and you see these
gaps and little pieces of spaghetti with openings in
it and |I've seen a fair nunber of cables that | ooked
i ke that.

MR. NOALEN: Yeah, |'ve seen that as well

in the aging context with, you know, as the nmateri al
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has aged they oxidize and becone nore brittle and,
yeah.

MEMBER S| EBER: Just a very extrenely hot
pl ace underneath the generator and it wasn't shi el ded
in any way. It was an ol d generator

MEMBER KRESS: Di d t hey have t her no- coupl es
stuck around in these trays anywhere?

MR. NOALEN: Yes, | don't know how deep
Fred's planning to get into that but there were
t hernmo-couples in the roomin general, in the tray.
Wiere were sone attached to the cabl es thensel ves, so
alongwith all of this stuff, thereis a whole rash of
t her no-data t hat we' ve even scratched the surface of.
So, Fred can talk further to that, | think

MEMBER WALLI S: But they're free cabl es at
the end, so they can expand, they can just grow
| engthwi se or are they tied down at the end?

MR. NOALEN: They -- well, they were not
tied down at the end. The ends were quite |ong and
they were run out of the roomto give us electrical
access.

MEMBER WALLIS: So they probably could
expand sone, then they could grow. If they're held
at the end, then they do all kinds of stuff.

MR. NOALEN: Yeah. |In this case, again,
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the tray itself was --

MEMBER WALLI S: That expands, too.

MR. NOALEN: -- about 12 feet long, is
that right, Fred, total length, roughly 12 feet.

MEMBER WALLI S: And t hat expands, too.

MR. NOWLEN: Yeah, everything is going to

expandi ng, so in that sense, it was probably fairly
representative of what we'd really see in a plant, a
| ocal exposure on a long length of cable.

kay, this was a point that was raised
before. If the cables failed during a test, all the
conductors eventually shorted to ground. W had
persistent fires. We didn't put the fire out when we
saw failures. So again, with the continuing fire,
they did all go to ground eventually. And the
transition tines ranged fromseconds, you know, a few
seconds, to several mnutes. In some cases, the
shorts would | ast | onger than others.

MEMBER S| EBER: By going to ground, you
nmean shorting out to the cable tray?

MR. NOALEN: Correct, yes, the ground pl ain
inthis case was the tray. And it was -- yeah, it was
gr ounded. And we saw a number of factors that
i nfl uenced t he cabl e fail ure node behavi or and, agai n,

this is not timng. This is given that the cable
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fails, how does it fail.

MEMBER WALLIS: Did you get -- out of all
this, didyou get sonething quantitativelikecalories
(phonetic) per gram added is enough to nelt and do
sonething to it?

MR. NOALEN: No, that's wasn't --

MEMBER WALLI S: Wer e you quantitative about
it instead of just |ooking and seeing it?

MR. NOALEN: Not for these tests, no.
There's certainly a potential to |ook at the heat
transfer behavi or between the fire environnent and t he
cables fromthese tests but that hasn't been done.

MEMBER WALLI'S: | would think that woul d
t he key thing.

MR NOALEN: Well, again, froma timng
st andpoi nt, yes, it's -- you know howyou del i ver heat
to the cable and cause it to fail is a key question
for timng. The focus here again was not timng. The
focus here was given that we are going to induce
failure, howdoes that failure manifest itself? Do in
our context, we would perhaps call that an influence
factor. If | heat it up quickly versus | heat it up
slowy, that may change the manner of failure, the
node that | fail.

MEMBER WALLIS: Well, in an hour, it woul d
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t ake 3, 000 seconds for this to happen? That suggests
that there is sonme kind of diffusion process. It's a
rat her sl ow process going on.

MR. NOALEN: Yes. Well, andin particular,
you know, that's fairly consistent with our past
understanding of cable failures. In a lot of these
test, the tenperature that the cabl es were exposed to
hovered ri ght at where we expect the failureto . You
know, 400 degrees, centigrade for exanple, we were
hovering right in that range for a cable that we
expect to fail at about 400 degrees centigrade, so
these extended tines are consistent wth that
behavior. |If youenerseit right at its threshold, it
takes a long tine for it to heat and respond.

MEMBER WALLI S: It's firelizing (phonetic)
what ever the word is, and then sort of the gases are
di ffusing out and all that.

MR. NOALEN: Right, and the heat is --

MEMBER WALLI S: Don't you have a nodel |ike
t hat ?

MR. NOALEN: There are nodels.

MEMBER WALLIS: What happens to cable
i nsul ati on.

MR. NOALEN:. There are nodel s of that, yes.

Again, it was not the focus of these particul ar tests.

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

182

Okay, let's see factors. One of the things we saw was
that the routing in the conduits appears to increase
the Iikelihood of shorts to ground. This would at
t he expense, for exanple, of spurious actuations. A
short to ground doesn't typically give you that.
There are sone specific configurations where nultiple
shorts to ground might get you there, but this --
again, there was sone specul ation as to whether the
prevalent ground plain that the conduit itself
represents would tend to drive things to ground or
whet her the nice uniformeven support that a conduit
provi des the cable m ght actually make it nore likely
that you' d see internal shorting.

It seens that the ground plain won out on
that battle. There's a little bit of contradictory
information therethat we're still tryingto short out
but in general we saw fewer interactions.

MEMBER SI EBER: Did the cable | ast | onger
before failure in the conduit or arnor than in an open
tray?

MR. NOALEN: No, not especially.

MEMBER S| EBER: So t hat didn't do anyt hi ng

MR NOWEN: It's not a fire barrier, no.

No, not at all.
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MEMBER WALLIS: Is this tine to failure

very vari abl e between tests?

MR, NOALEN: Yes.

MEMBER WALLI S: Very vari abl e.

MR. NOALEN:. Very variable. Some happen
qui ckly, some |asted well over an hour.

MEMBER WALLI S: Order of nmagnitude?

MR. NOALEN: Yes. And again, it was tied
to the exposure node and the fire intensity. The ones
with high intensity fires directly under the raceway
failed very quickly. The ones with alower intensity
fire or even sone of the fairly high intensity fires
off to the side where it's a hot |ayer exposure, took
wel | over an hour. | think Fred will probably get int
that a ot nore, too.

MEMBER SIEBER: Did the flame ever touch
the cable itsel f?

MR. NOALEN: We avoided that. | don't
remenber -- | think one of the early tests that
happened but in general, we were not interestedinthe
direct flame exposure node. W chose not to focus on
t hat one.

MEMBER KRESS: Could you correlate the
failures with the tenperature rather than tinme and --

MR NOWEN: Yes, we've made sone initial
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attenpts at that. Again, it wasn't really our
obj ective here but we've already done sonme of that.
I f you | ook at the test report that we published, in
conjunction wi th each of the failure di agrans, there's
al so a tenperature plot.

MEMBER KRESS: A tenperature/time chart.

MR. NOALEN: Yeah, and | think, in fact,
Fred has -- the NElI effort has taken a deeper | ook at
t he tenperature behavior than we have.

MEMBER KRESS: You m ght able to
rationalize the tine out.

MR. NOALEN: Oh, | think you certainly can,
yes. Yes. Again, | don't see these -- you know, the
time to failure here, given the exposure tenperature,
they're consistent with what | would have expect ed.
| n sone cases, | think they | asted | onger than | m ght
have guessed but |ooking at the tenperature data on
t he back side, I'mnot that surprised.

Ckay, we also --

MEMBER WALLIS: You keep saying that
somet hi ng was not the focus of the tests. Presumably,
this was rather a try it and see type test where you
said let's nake sone sort of typical cable trays and
put a fire sonewhere and see what happens. |t was not

-- so you didn't have a hypothesis to test or a
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mechani smto test.

MR. NOALEN: No, | wouldn't say it that
casually, 1 guess, | would say we had a specific
objective. And the specific objective was to | ook at
the node of failure for cables. W were -- to neet
that objective, we did not work to have a fully
representative roomor a fully representative fire.
You know, we didn't consider that necessary to the
objective that we did have. W did have a specific
obj ecti ve though.

MEMBER POVWERS: Graham vyou'll renenber
that sone time back maybe a year ago, maybe a half a
year ago, we had an argunent presented in front of the
conmttee that said nulti-conductor cables will just
fail to ground, a quite insistent presentation that
said they would only fail to ground.

MEMBER WALLIS: That was a pretty bold
st at enent .

MEMBER PONERS: It was a very bold
statenent and they eventually do.

MEMBER S| EBER: They eventual |y do.

MEMBER POAERS: | nean, it was true but
the inplication was that that would not happen
ot herwi se. And an argunment presented that this was a

result of a careful experiment and on so in nany
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respects this test stands as a counterpoint to that
previ ous presentation to us.

MR SIU If | could just add to that,
Steve eluded to an earlier presentation. Some of the
work we did under this task was to identify factors
t hat m ght effect the failure node of the cabl e and so
the experinental design actually explored those
factors. What we don't have in this programis a
physi cal nodel of the cable or the cable tray and we
haven't been aimng at devel opment of a nechanistic
nodel of the failure node given the cabl e damage.

In PRA, fire PRAs typicallythelikelihood
of a hot short spurious actuation has been teating
using a probability nunber and it's estimted and so
what we're trying to dois come upwith a better basis
for that the probabilities were assigned based on
physi cal characteristics of this.

MEMBER WALLI S: Thi s nor ni ng we wer e sayi ng
that besides there trees, there's a very inportant
time el ement here.

MR SIU That's correct.

MEMBER WALLIS: There seens to a very
important tinme element here, too, and if the fireis
put out before the cables failed --

MR SIU That's right. The probability
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nunber |I'm referring to 1is that conditional
probability of the hot short and spurious actuation
gi ven cabl e damage. W say cabl e danage has occurred.
W have other nodels that tell wus what's the
i kel i hood of cable danage and that's exactly what
you're referring to, the conpetition between the
growt h and suppressi on

MEMBER WALLIS: So you can predict this
time to failure that's evident in this --

MR. SIU That's how we treat it in the
nodel s now and nowso there's this additional el ement,
how does the cable fail given that it has fail ed.

MR. NOALEN: Ri ght, and so that's the part
we were attacking here. So again, another factor we
saw as i nportant is the arnored cabl es. The behavi or
here was simlar to conduits. The arnored cable
typically has a spiral wound netal sheath over the
i nsul ated conductors that often then has an outer
jacket over that but that spiral sheath seened to
agai n, a very prevalent ground plain. They're
typically a grounded practice. And so we saw
predom nantly shorts to the arnor rather than
conductor to conductor shorts. | think in this case
the arnored actually was alittl e nore pronounced t han

the conduit. The conduit is still a little
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contradi ctory. We're not real clear onthat behavior.
Arnmored was fairly --

MEMBER S| EBER: The ki nd of arnored cable
you' re tal king about is what used to called

MR. NOALEN: Yes, that is the trade nane,
yes. Yes, that's a trade jargon for it.

MEMBER S| EBER: That's not used very nuch
any nore, is it?

MR. NOALEN: Certain plants use it a |ot.

MEMBER S| EBER: Real | y?

MR. NOALEN: Yes, certain plants use it a
| ot .

MEMBER WALLI S: Wl |, the arnor i s grounded
so, | mean, you' ve got to get there first.

MR. NOALEN: Oh, yes. But again, you've
got nultiple conductors within the arnor.

MEMBER WALLI'S: Ch, within the arnor.

MR. NOALEN: Yes. So the question is,
could you get shorts anmong those conductors or how
likely was it to get shorts anong t hose conduct ors not
i nvol ved in the arnor.

We did see sone inter-cable and | mgoi ng
touse intra-cable and inter-cable. Intra-cable just
means within a single nulti-conductor. Inter is just

between two i ndependent cables. |In our case it was
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typically a multi-conductor and the three single
conductors represent the inter-cable behaviors. The
i nter- cabl e conductor and conductor shorts were | ess
likely but we did see sone, we saw a few cases.

In this case the therno-plastic cables
appeared nore likely to experience these inter-cable
shorts. Again, the nelting allowed the conductors
fromthe different cables to come together whereas
with the therno-set cables the charring behaviors
seened to keep them apart nore, especially between
cabl es. The cables | the conduits also saw sone
inter-cable shorting behavior, that is we'd have
multiple cables in a single conduit and there were
sone behaviors there as well. Again, less likely, but
it was observed.

We di d sone testing with DC power supplies
and AC power supplies and we ended up with sone
i nclusive data here. There were some problens i n some
of the tests where the data didn't come out quite
right due toaflawin the systemthat we were using.
And so we ended up with sonme kind of inclusive
results. There were sone things that seened to
indicate it may not meke a difference. Sone things
seened to indicate it does. So that's why we still

have open --
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MEMBER KRESS: Why woul d you think it woul d

make a difference? |If you were to ask sonebody, ne
for example, | would say it wouldn't nake any
di ff erence.

MR. NOALEN: | f you asked ne beforehand, |
saidit didn't make a difference, too. W wote this
down as a potential influence factor and said it was
likely a weak i nfluence factor. W did not expect to
see differences. W have seen sone things in the test
data that we need to think whether we were right or
not. | don't knowwhy and I'mnot sure it's correct.
It may an artifact, this is just sonething we --

MEMBER WALLI S: It's probably an artifact,
because | don't think this cares which way the
el ectrodes are goi ng.

MR. NOALEN: That was my judgnent, too.

MEMBER POVNERS: Once again, the nonentum
equation rears its ugly head here.

MEMBER S| EBER. O her than when you were
testing each portion of the cable, there was no power
goi ng through the cable, right?

MR. NOALEN: Correct, yes. We would -- for
our test, we would energi ze one conductor at a tine.

MEMBER SI EBER: Right, and it was at very

| ow current, right, so you aren't heating the case.
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MR, NOALEN: Yes, yes. Correct. Let's

see, the | ast point here was anot her node of failure
woul d |l oss of <continuity of the conductors
t hensel ves, they break. W did not see that in any of
t hese tests. That type of behavior is wusually
associated with high potential cable, high voltage,
hi gh current.

MEMBER WALLI S: | have anot her questi on,
|"msorry. Tal ki ng about this power, these cables are
not energized with large currents. It's just a test
current, it's atiny current, isn't it?

MR. NOALEN: Correct, yes.

MEMBER S| EBER: For a tiny period of tine,
t 0o0.

MEMBER WALLI'S: You're not worried about
any kind of forces due to currents.

MR. NOALEN: Correct.

MEMBER KRESS: Or you're not worried about
differences in voltages that m ght cause sparks and
things like that that damage the cables, is that --

MR. NOALEN: Wl |, we did have substanti al
vol tage differences. You know, these were typically
run at 120 volts, AC or DC.

MEMBER KRESS: |' mworri ed about one cabl e

above another one, with different voltages at that
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port.

MR. NOALEN: Yes. W would energize one
conductor at 120 volts and so its potential to the
others could have been 120 and there was al ways at
| east one that was grounded. So you'd al ways have one
ener gi zed, one grounded. The others would kind of
in the neutral if they had shorted.

MEMBER KRESS: So you did have that.

MR. NOALEN: Yeah, but we did not inpose
anything in the way of substanti al baseline currents.
Sothereis noinpacity heating, for exanple, of these
cabl es.

CHAl RVAN ROSEN: No heating of any ki nd.
Wul d you expect that in a high powered cable that's
inafire, there would different failure nodes or
failure effects? Did you say anything at all about
t hat ?

MR. NOALEN. For high power, yes, and
again, it'sathing that may i nfluence timng. These
are control cables and for control cables, no, it's
not a mmj or issue. The heating rates for contro
cabl es are rather |l ow. You know, they're bl eedi ng of f
tent hs of anps, usually one or two conductors carrying
a fewtenths of an anp. So for control cables it's

not a big issue. Power cables, perhaps. Ckay.
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MEMBER SI EBER: I f you were carrying a big

| oad, that's where the difference between AC and DC
iS.

MR. NOWAEN: Possibly, vyes. Yeah, and
agai n, power cables would the application.

MEMBER S| EBER: Ri ght.

MR. NOALEN: So again, in these particul ar
tests, we didn't see any | oss of continuity failures.
But again, these are behaviors that are associ ated
with things we didn't have in our tests, the real high
intensity fires, and high -- the high potenti al
cables. Qurs were not that high potential, so again,
that wasn't a reals surprise consistent with our
under st andi ng.

So the second thing that was done under
t he NRC sponsorship was a surrogate instrunent |oop
and basically what | put up hereis a circuit diagram
of our system W had a current to sinulate a contro
signal or, I'"msorry and i nstrunmentation signal com ng
from a transmtter, say inside containnment or
wher ever . There were fuses to |imt any fault
currents comng back into our current source. The
cabl e was then run through the fire test cell and back
out of the test cell through another pair of fuses to

a sinmul ated control roomindicator. Basically, there
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istheseresistors, the 10 ohmresistors were i ntended
to simulate a long | ength of cabl e between you and t he
worl d and then this, the 250 ohmresistor is basically
a ballast resistor that will take a 4 to 20 mllianp
signal and turn it into a voltage signal that's then
read out on in effectively a voltage indicator. So
thisis afairly typical sinple configuration for an
instrument loop, 4to 20 mllianps and we ran these in
several of the later tests.

The next slide gives you an indication of
two tests, the results. This test was a therno-
plastic cable and this test was a thernop-set cable.
The interesting thing that we saw and we saw this
consistently, was that the therno-plastic cables
failed very abruptly. You know, you went from
basically a good reading and here by the way, what
we' ve done is we've taken and said that our 4 to 20
mllianmp |oop current corresponds to a zero to 100
percent process scal e readi ng, whatever that happens
to . So in this case because of the baseline |oad,
you know, we're running 69 percent on our process
vari abl e.

So if the operator were watching this,
what he woul d have seen i s this woul d have dropped of f

scal e l ow, very abruptly, easily di agnosed as a faulty
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instrument. Inthis particular case with the therno-
set cabl e, the behavior was rather different. W saw
t hi s progressive degradationandthenultimtely there
was an abrupt transition to again off-scale low. The
off-scale | ow indicates the conductors have shorted
together and |'ve conpl etely by-passed ny instrunent
reading inthe control room |'mshunting the current
t hrough the short and back to the transmtter.

MEMBER SI EBER: |s that enough to blowthe
little eighth anp fuse?

MR. NOALEN: No, not in our case. The --
in this case the eighth anp fuse was there just in
case we were to short over to one of those 110 volt
control cables that canreally givea4to20mllianp
power source fits.

MEMBER SI EBER: 1t woul d gi ve you a chance
to buy anot her one.

MR. NOALEN: Yes, exactly. And NRC didn't
want to pay for another device.

MEMBER SI EBER: Nowwas it typical that the
thernmo-plastic cable would last |onger than the
t hernp-set cable in this instance?

MR. NOWALEN: No, actually, it's just the
opposite. Yeah, it's interesting, | didn't even pick

up on that. Typically, the therno-plastic cables
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fail ed nuch sooner in equal environnents, the therno-
plastics will go sooner.

MEMBER SIEBER:. Okay, so this isn't
representative of equal environnent.

MR. NOWEN: No, no, in fact, this was
probably -- 1'd have to go back and | ook again. |
just grabbed these sort of at random This was
probably a plune exposure. O, I'msorry, this was
probably a hot | ayer exposure and this was probably a
pl ume exposure, so it went nore quickly --

MEMBER SI EBER: (kay, thank you.

MR, NOALEN: -- especially given the
timng there, that's probably a plunme exposure.

MEMBER SI EBER: Thanks.

MEMBER LEI TCH: What's that spike on the
plastic cable? 1s that --

MR. NOALEN: Well, for a second it junped
back. You know, it separated out and cane back agai n.
We did see that a fewtines. But again -- well, let
me junp to the -- it's this pronounced behavi oral
di fference between these two types of cabl es that was
interesting here. W had specul ated about this in
advance of these tests the fact that therno-plastics
melt that we woul d see nore abrupt transitions and in

fact, we sawthat. So, you know, the idea that with
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t he t herno-pl astic there's noreal signal degradation
it's either good or it's bad. But with the therno-
set, there's substantial degradation of this signa
that the inplications would that if we're doing
human reliability analysis. You know, the operator
probably di agnosis the | oss of signal on the therm
plastic with extreme ease, whereas he m ght m sl ed
by t he degraded signal that he gets froma t hermal set
cable. So that was what we saw there.

Now, there was a conplinmentary set of
industry tests. Their tests focused on a surrogate
MOV circuit. Fred Enerson is going to speak about
those, so I'mnot going to cover these in any detai
at all. W did do an analysis of the data and there
is a wite-up of that in Appendix D of the draft
report we provided you with. This was based |argely
on my own input as a menber of the EPRI panel on
spurious actuations. And so that's its basis. The
report i s currently undergoi ng reviewand our findings
to date are based on our understanding of data and
t hat anal ysi s.

| n particul ar t he EPRI expert panel report
is out, but the industry test report is not yet out.
We haven't seen that yet. W' ve seen presentations at

the NEI forumtwce, so we -- you know, we've fed
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their interpretations into that extent, but this is

still subject to sonme reconsideration.
So overall, what did we find? W | earned
a lot from these tests. These were really very

illum nating. Many of our previous findings were, in
fact, confirnmed. The ideathat nmulti-conductor cables
fail conductor-to-conductor with high probability, we
had seen that in previous testing. W felt reasonably
confident of it and we definitely confirnmed that here,
80 percent probability or higher.

MEMBER POWNERS: Steve, let nme ask a
qguesti on about that probability. If I'msetting up ny
fancy fire PRA, and we've got a fancy one, and by
doi ng sone analysis carefully, can | take your 80
percent to the bank?

MR NOALEN: Conductor-to-conductor faults,
yes. Now, is that a hot short probability? No,
because again a hot short is a specific kind of
conduct or -t o- conductor fail ure. It's an energized
conductor coming into contact with a non-energized
conductor that | care about. Is it a spurious
actuationlikelihood, no, because that's anot her step.
It's a hot short involving the right pair of
conductors. So this is a part of the problem It's

t he conduct or -t o-conduct or behavi or.
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MEMBER PONERS: | guess what |I'mreally

worried about is, we've done, | don't know 17 tests
sonething |ike that.

MR. NOALEN:. This set was 18, yes.

MEMBER PONERS: And you've got quite a few
phases here. But afairly limted set of experinental
conditions, a fairly limted nunber, that | have a
problemwith the tests. It'svery difficult for neto
extrapolate themto the specific conditions of fire
I"mlikely to have in a nuclear power plant. And so
|'m sitting here saying, gee, can | take that, use
t hat 80 percent, should | correct it, should | fiddle
with it, should | spread it out a little to account
for all the problems | have in using the test data
correctly?

VWhat |1'm asking for is, what are the
caveats | put on this 80 percent before it becones a
nunber carved in stone?

MR. NOALEN: Again, the caveats are that
this is a nechanistic view of the way the cables
t henselves fail. It does not tieyoutothecircuits.
It doesn't tell you whether you' ve got a spurious
actuation yet or not. Now beyond that, you know, the
issues of the test limtations of the data that we

have, | place high confidence in this nunber as a
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i ndi cator of the nmechanistic node of cable failure.

MEMBER WALLIS: | think it would very
different if you had an external fire like yours or if
you have a branch type fire where the fire was in the
cabl es thensel ves.

MR. NOALEN: |'mnot so sure. | thinkit's
-- | think you're still going to see this sane
behavior. W saw it -- you know, again, we did a
review of that existing literature that was a nunber
of tests that had explored this behavior in not quite
as clear a manner but we saw very consistent nunbers
com ng out of it on the order of 80 percent or nore of
these faults were always occurring conductor-to-
conduct or and sone of those were, in fact, multi-tray
tests. The one set that we had t hat was nost conpl ete
was four tray tests where the fire was ignited in one
tray and spread to 2, 3, 4 and those sawthe sane type
of behavi or, again 80 percent of --

MEMBER WALLI S: | guess failuretothetray
is nost |ikely for sone reason the tray gets very hot
not the -- it's not so hot -- | think it's fromthe
tray rather than -- that would rather different to
me than a fire fromabove that heats the cabl es first
and not the tray.

MR NOWEN: Well, these were fires from
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bel ow and the tray and cabl es heat together really.

| mean, they're an intimate system The only way |
could think of that is some how inducing inductive
heating in the tray or sonmething like that.

MEMBER WALLIS: A radiation fire to the
tray rather than an inductive fire or sone --

MR. NOALEN: Yeah, that --

MEMBER WALLI S: That m ght make a
difference, | don't know. It's specul ative.

MR. NOALEN: It m ght, yes. | suspect that
you will still see in this nechanistic view of the
cables failing, | think you're still goingto seethis
nunber, take it to the bank and put it in your
account. | think this is the right nunber.

MEMBER WALLI S: Was the tray perforated or
was it solid?

MR. NOALEN: This was a | adder. Yeah, it's
a | adder. Yeah, it's |like an al um num | adder.

MEMBER WALLI'S: An open tray?

MR. NOALEN: Yes, that's the predon nant
configuration.

MEMBER  WALLI S: That must make a
di fference.

MR. NOALEN:. It might, it mght.

MEMBER SI EBER: It's |ike just beingout in
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the air.

MR. NOALEN: It's like-- well, except that
you have the rungs supporting -- you know, the cables
are resting on the rungs and that's a pressure point.

MEMBER SI EBER: That's the groundi ng.

MR. NOALEN: That's where the ground path
is, yeah.

MEMBER KRESS: Yeah, but that may a
cool er spot, too.

MR. NOALEN: It's possible, yes.

MEMBER KRESS: | think what's happeningis
you're heating up in between.

MR. NOALEN: Ckay, let's see.

MEMBER PONERS: Wl |, | nean, here' s the --
we're tal king about the research program here and
you' ve gone and you' ve got a gee-whiz test and you' ve
got sonme fuel for the nodes of containing -- of
conductive failures but | don't have a physical nodel
for the cable here. So, | can't take an arbitrary
fire and apply those results, whether it's blowtorch
over the top of the cable, whatever, some other fire
and so | ask the question, why isn't the research
program devel opi ng thi s mechani stic cabl e nodel, the
whol e shebang.

VMR NOMNEN: Can | defer an answer --
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MEMBER POVERS: | s that the questionthat's

on your mnd, G ahanf

MEMBER WALLIS: It's been on ny mind for a
long time, yes. This seens to very nuch the gee-
whiz try it and see what happens type research.

MR. NOALEN: Okay, let ne defer that to ny
| ast slide.

MEMBER WALLIS: Ceneralizing it to sone
other situation and it becones different.

MR. NOALEN: Yes, | agree. Let ne defer ny
answer to the |last slide. Okay, let's see, the
incidents factor as we saw, sone of these that we
thought to inportant provedto inportant. | think
we' ve covered those. There was one new one that
popped up. We had identified the circuit details and
a general influence factor. But specifically in the
NEI tests, the MO circuits, these control power
transformers turned out to a very inportant effect
here. W hadn't picked up on that specifically. W
had identified general configuration as a factor and
| believe Fred will cover that, so I'mnot going to
get into detail there.

We di d see a broad consi st ency bet ween t he
| R and the MOV results that Fred's going to tell you

about . The idea that the enbedded conductors fail
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| ater. The conductors shorting to nearest nei ghbors,
short conpl ex behaviors, durations of the hot shorts
and spurious actuations that were observed and the
fact that all of the cables eventually shorted to
ground, all those were consistent between the two
sets.

MEMBER WALLIS: |1'm curious about what
happens i f you turn on the sprinkler before the cabl es
fail. Is it nore likely to lead to failure, early
failure?

MR. NOALEN: That's a question we didn't
answer. The sprinklers were turned on in a nunber of
the tests but usually it was after the cabl es had al
failed and fuses had blown. There was one case --
there was one -- no, okay, |I'm going to let Fred
answer that one then, because Fred knows the details
of that.

MEMBER KRESS: On your second sub-bul | et on
that slide there, | would har d- pressed to see how
conductor could short to something which wasn't as
near as many.

MR. NOALEN: We agree. Well, again, you
know, these were things that we thought we knew and,
you know, we've confirnedit. W' ve saidthat. These

tests clearly give us definitive, yes, that's what
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happens.

CHAI RVAN ROSEN: Thi s questi on about what
woul d happen if the sprinkler turned on is that same
guestion | asked thi s norning about danage t o oper abl e
safety systemequi pnent in the event of actuation of
fire suppression equipnment, either automatic or
manual . We were tal king about it in the context of a
fire brigade but | was really thinking about this
situation, too.

MR. NOALEN: Yeah, yeah

CHAI RVAN ROSEN:  You sai d you di dn' t handl e
that in the nodeling. You were talking about
nodel i ng.

MEMBER SI EBER: The ot her thing, as | ong as
we' re tal ki ng about things that bother us, one of the
t hings that bothers me is not all cables in nuclear
power plants are installed horizontal. Sonehow they
go up too, and down. So we don't have any tests of
what happens when the cables are --

A VO CE: Sone of these tests --

MR. NOALEN: Yeah, sonme of them were
vertical trays as well.

CHAI RMAN ROSEN: Ch, were they?

MR, NOALEN: Yes.

CHAI RMAN ROSEN: And did you see any
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difference in failure nodes, anything different about
t hat ?

MR NOMAEN: It wasn't a very strong
i nfluence factor. There were sone differences. It
wasn't very strong.

CHAI RVAN ROSEN: Because you showed us a
plan view and it all looked like it was all at one
| evel .

MR. NOALEN: Yeah, | didn't show you the
one with the vertical tray.

MEMBER SIEBER: | would think that the
vertical tray would deteriorate faster because, you
know, there's nore space for conbustion. On the other
hand, gravity is not pulling cables into ground.
They're tied in there with tie waps.

MR NOALEN: That's right, that's the point
isthey are tied in with tie waps, soit's not |ike
they're sort of hanging out in air. That we didn't
do. We didn't do the air drop configuration and --

MEMBER KRESS: But, you're not actually
burning this insulation.

MR. NOALEN: Not explicitly. In some sense
t here was sone burning of the cables, but not --

MEMBER KRESS: It wasn't part of the test.

MR. NOALEN: No, that wasn't part of the
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test.
MEMBER KRESS: You're just heating it up
and then --
MR. NOALEN: Yeah, these were intended to
exposur es.

MEMBER WALLIS: Suppose | do a one-
di nensi onal anal ysi s? You have a round conductor and
you have this stuff, and | instantaneously inpose a
tenperature of x degrees on the circunference and it
woul d seemnot too difficult to devel op sone idea of
what happens as a transient, chemcally, thermally,
di ffusi ng and so on, one di nensi onal radial transport
phenonenon. This nust have been done by sonebody?

MR. NOALEN: Yes, it's --

MEMBER KRESS: | don't even think you need
that. | think what you've got is radiant heating and
conductive heating of the gases go through --

MEMBER WALLI S: What ever you want t o put on
for your outside --

MEMBER KRESS: -- going through a --

MEMBER WALLIS: I'm trying to make the
probl em si npl e.

MEMBER KRESS: Well, this is --

MEMBER WALLI'S: No, it's not because |'ve

got a uniformtenperature. | think it's an easier
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probl em radi ant than a convective flow.

MEMBER KRESS: Well, all I'"'mtrying to do
is find out when the given cable reaches a given
temperature at a given spot. That's pretty sinple.

MEMBER WALLI S: Well, I"mtryingto figure
out what's the given nechanismand it appears it has
to some sort of diffusion of charred products
t hrough the char or sonething |ike that.

MEMBER KRESS: | think it's just the
mappi ng of the cable.

MR. NOALEN:. Yeah, it's primrily a
di ffusion of heat into the cable.

MEMBER WALLI'S: But that seens to nme is
much too quick. It seens to nme --

MEMBER KRESS: | think when you get it up
to the nelting tenperature or sone other magic
temperature, it fails. And | think you can correl ate
t he tenperature --

MEMBER WALLI S: That's too quick, that's

t oo qui ck.
MR NOALEN: Well, keep in mnd though --
MEMBER WALLIS: | think an order of
magni tude, for heaven sake. Well, this is sonmewhat

transient. What isthethernorelaxationtine of this

installation? It nust very short.
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MR. NOALEN: Well, it's a very |large nass

of cables. It's not very --
MEMBER WALLIS: It's a very |arge mass?
MR. NOALEN: It's a mass of cables, yes.
It's bigwth lots of copper and | ots of thernp nass.
MEMBER WALLI S: This is a lots of argunent
rather than a quantitative one? You' re going to go
back to freshman cl ass here.

MR. NOALEN: It's a sem -quantity. It was

MEMBER WALLIS: But | would encourage
sonmebody to do sonme of these sinple -- relatively
sinmple calculations that we think it's thernop-nass,
gee, whiz when we work out the nunbers we get 10
seconds that are at 3,000 so we'd better change our
m nds or what ever.

MR. NOALEN: | agree, and as | nentioned up
front, we have barely scratched the surface of this
data set. We've looked at it in this context, but
there are many other contexts in which this data is
interesting and inportant.

MEMBER WALLIS: | just can't see how you
could resist doing at |east one homework problem on
this.

MR. NOALEN: You haven't seen ny work

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

210

schedul e. Okay. Quickly, two nore slides; we did
see sone uni que things fromthe MOV tests, certainly.
| think it's worthy of noting that in nost of the
tests here cables did fail, at | east one device inthe
MOV circuits did actuate.

MEMBER WALLIS: Can | ask -- I'"msorry to
keep on aski ng questions. Wuld you give ne, please,
t he di mensi ons and properties of the stuff so that |
could do a homework problenf Wul d that an
unr easonabl e request ?

MR, NOALEN: No, sure.

MEMBER WALLIS: Maybe after a break or
during a break.

AVOCE | think it's in the report.

MEMBER WALLIS: Well, | don't think | have
the report. I'mnot sure I'min the right pipeline
her e.

MR. NOALEN: Yeah, we can get it to you.
| don't have that informationw th ne, but | certainly
have it at hone.

MEMBER WALLIS: Maybe soneone has the
report here | can |ook at. Ckay, thanks.

MR. NOALEN: The one you need is the test
report, the published NUREG CR, not the draft.

Ckay, the MOV tests, we did see in several
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tests there was nore than one device actuation. In
one test the -- there was one test where again, there
was four MOVs typically in each test and t here was one
test where all four of the MOVs saw at |east one
spurious actuation hit. So, | think that was very
interesting and it's inportant information for us.
The device actuations due to intra-cable hot shorts
were the nobst common but there were a nunber -- a
smal | number of interactions due to inter-cable.

MEMBER PONERS: Then spuri ous actuationdid
occur.

MR. NOALEN: It tells me that these are not
incredibly | ow probability events.

MEMBER POVERS: Yeah, | nmean, that's all it
tells you, right?

MR, NOALEN: Well, | think that's an
i mportant insight. | think there's been a |ot of
argunment about what the likelihood of these is. |
think we have a much better feel for what these
i keli hoods are today than we did two years ago.

CHAI RMAN ROSEN: These were originally

t hought to once in a lifetime, once in a mllion
kind of events and in fact, they're not. These
probable events in a serious fire. That's the

conclusion | take away. You have a serious fire with

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

212

a lot of electrical cables involved, you' re going to
have -- you'll probably have a hot short.

MR. NOALEN:. | tend to agree, yes.

MEMBER POVNERS: | nean, |' mnot sure howto
interpret that exactly. It would probably operate
fromthe frame of mnd that say, | always thought
actuations woul d occur.

CHAl RVAN ROSEN.  Well, you know, |'ve
al ways thought they wouldn't and, you know, now I
t hink these tests say to ne that they probably will.
They're not all going to -- not every cable that's
i nvol ved i s going to showa hot short, but if you have
a lot of cables involved and a persistent hot fire,
you' re probably going to have one.

MEMBER POWERS: What | struggle with a
little bit is right now!l have determ nistic kind of
anal yses that say t hough shall hypot hesi ze by shorts,
possibility of spurious actuation and you do it for
every conceivable configuration that you' ve got.
kay, so now !l say, well, I'dreally like to put this
on a nore probabilistic franme and do this in a |ess
demandi ng fashion. And I'mnot sure | can use this to
t hese results, do that.

And so |"masking is there -- am| wong

about that? Has ny |life changed? | nean, | want to
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do a sophisticated job. Can | use these results to
change nmy life and I' mnot sure | can but see ny next
guestion is, can | do a test in which | do change ny
life. And then ny third question is, should we do a
test to change ny life. | eventually get back to you,
Davi d.

MEMBER WALLI S: The thing is can we devi se
a test which will change your life?

CHAI RVAN ROSEN: Have you ever changed
your m nd about anything is the question? Let nme take
control here for amnute and tell you what's goingto
happen. W' ve got 20 minutes nore till we break and
four nore mnutes of that tine is up for you and the
rest is reserved for Fred.

MR. NOALEN: Well, we still have Fred as
wel | .

CHAl RVAN ROSEN: That' s right. He's got --
after you get done nessing with the four mnutes
you' ve got, he gets the next 15.

MEMBER PONERS: Wl |, | thought he got the
br eak?

CHAI RVAN ROSEN: What ?

MEMBER POVERS: | t hought he got t he break.

CHAI RVAN ROSEN:  No.

MR. NOALEN: Okay, the last slide. There
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are challenges that -- and areas of wuncertainty,
clearly that we have not yet resolved. The first one
gets to the point that was raised earlier, the
conbi natorial nodels, this nmechanistic connection
bet ween t he behavi or of these cabl es and t he behavi or
of sone circuit that |'mspecifically worried about in
ny plant. There have been some proposals nmade in this
area, in particular Dan Funk, one of the industry
fol ks, has proposed a nodel. W haven't really had a
chance to explore that fully to see howwel | it works.
| think we're -- you know, we're working that
direction. W're not quite there yet.

The DC versus AC we tal ked about, still
sone uncertainty there. W're not quite sure why.
There's a little uncertainty on the conduits, not
quite so bad. The influence factors, we didn't | ook
at all the influence factors and sone of them have
been bandi ed about here, the things that we didn't
| ook at. So we need to understand those better or at
| east understand which ones are going to nake a
difference to us. Quantification for a specific case
still requires sone expert judgnent.

And this is just the last point, can you
use this? Yes, absolutely. | argue this is the best

stuff you' ve got. Now, can you just take the nunber
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and apply it in your analysis? No. It still takes
some expert judgnment to make the connection between
t he behaviors we observed in these tests and your
circuit and your cable. That still has to happen and
we're still partly expert judgnent here.

MEMBER PONERS: This is the probleml| have
when you tell nme use expert judgment to transfer the
results fromthese tests to the real acci dent, w thout
experinental data, how do | have expert judgnment in
this thing?

MR  NOWALEN: | under stand. It's a
chal | engi ng probl em

MEMBER WALLIS: By expert judgnment, he
nmeans guesswork and --

MEMBER POVERS: Hope and prayer it | ooks to
me like all you' ve got going for you right now |
mean, it's -- the only way | can nmake this transition
is to have a nmechani stic nmental nodel of the fire both
t he accident fire and the test fire, and a mechani stic
nment al nodel of the way the cabl e behaves. Now the
trouble with that is that it's ny nental nodel and |
don't give the opportunity for Gahamto criticize ny
nonment um equation in there because | don't wite the
damm t hi ng down.

VMEMBER WALLI'S: | don't think the nonentum
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equation is all that inportant in this --

MEMBER POWERS: Well, it's never very
i mportant.

MEMBER WALLIS: It isn't going to go very
far very fast.

MEMBER POVERS: But | also don't let you
criticize ny chem cal kinetic nodel because you don't
ever get to see it here.

MEMBER VALLI S: | don't think you have one.

MEMBER POWERS: GCh, | always have a
chem cal kinetic nodel, you can go to the bank on that
one.

CHAI RMVAN ROSEN: You' re using up his four
m nut es.

MR, NOALEN: Yes.

MEMBER POVERS: |' musing ny four mnutes
here. So the question we cone back to is the one you
deferred, is why aren't we produci ng t hese nechani stic
nodel s?

MEMBER SIEBER: The better question, a
forerunner to that is, do you think you have enough
data to validate --

CHAI RVAN ROSEN: Not from these tests.

MEMBER S| EBER: Thi s gi ves good i nsi ght but

it's not a validated nodel.
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A VOCE This is the way you develop a
nodel .

MR SIU | think we are well beyond where
we were, as Steve indicated, two years ago. | think
we actually do have some valid test data which
certainly doesn't cover all possibleconditions. 1'll
certainly grant that. | guess one of the reasons t hat
we haven't thought about the mechani stic nodel, maybe
that's something we'll need to address as we update
our research plan.

When we think about the application of

t hat nechani stic nodel in the real world PRA, start

t hi nki ng about the data demands of such a nodel, | get
a little worried. It's ny simlar fears about
comput ational fluid dynamcs. Yes, | know | can do
very nice jobs -- a very nice job using those nodel s
but | have to develop the nodel actually to enpl oy
that. | have to put the cables in there, |I have to
put in the supports, | have to do a |l ot of things that

take a lot of tine and effort and maybe | don't need
to do that.

You asked that question, what's good
enough? |'mnot sure -- let me back up alittle bit.
Sone of the factors Steve has nmentioned before in, |

think, a previous talk, we talked about where the
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cable is in the cable tray. Is it on top, is it on
t he bottom because the effect of the weight on top of
t hat cabl e coul d make a di fference. Howare the wires
hooked up, which one is the power wire, which one is
not? These are things that if you get into a very
sophi sticated nodel, which is quite possible, | think

it's quite feasible to develop this, you're going to

have to do a lot, so this is -- |I'mnot saying that
we're not going to do this. [I'msinply saying that
this -- in the past, this is some of the thinking

that's gone behind where we are now.

We've put a lot of our resources in this
whol e program into this effort and has conti nued and
conti nued, kind of |ike Topsy.

CHAIRVAN ROSEN: |I'm going to let you
finish and then I"'mgoing to let GahamWallis have a
wor d.

MR SIU So I'mjust -- and maybe it's a
rationalization of why we're not -- we haven't done it
to date and again, we're |istening and we wel cone your
i nput on that.

MEMBER  WALLI S: ["'m usually very
i npassi oned but nowyou' re gi ving t he standard st udent
excuse that | don't want to do any anal ysis because

|"d have to analyze everything and it would t oo
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difficult. | think you can go quite a long way with
sone relatively sinple analysis to figure out what
matters and what doesn't wmatter, what m ght

di fferent about your test and the nucl ear plant test
and so on. You've got todo that. | don't thinkit's
that difficult.

You cannot say, it'sdifficult becausethe
nodel is going to have to too conplicated. You
haven't even tried it seens to nme the sinple one.

MR SIU Well, I"msorry, maybe | gave t he
Wrong i npression. |'m sure we can conme up with a
reasonabl e expl anati on of what's going on, what's the
mechani smdriving this. |1'mgoing the next step and
saying, how do | apply this in the PRA and that's
where I'm -- | have certain expectations of what |
think is goingto inportant and therefore, what |'m
going to have to nodel. And if | have to start
nodeling in this nechanistic, conpletely nmechanistic
vi ew where exactly the cable is, sonmetinmes it's on
top, sonetines it's on the bottom sonetinmes the fire
is off to one side, sonetines it's directly
underneath, 1'm wondering if I'm at a point of
di m ni shing returns.

MEMBER WALLIS: But it's sinply tine to

melt, and you sinply --
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MR SIU Well, no, thetinme to nelt again,
that's the problem | don't -- we know how to nodel
it and we are nodeling that. |It's this conpetition
bet ween the specific locations of the nelt point if
you will that's telling ne do | connect these two
conductors first or these tw and if these two
conductors are connected first, | mght just go
directly to ground and | don't have a problemor ny
trips match actuati on device. |'msorry.

CHAI RVAN ROCSEN: Al right, thank you very
nmuch.

MR NOALEN: | will leave ny |ast bullet
unstated because that's another hot -- you know,
t here's anot her aspect of this that we're not dealing
with very well yet and that's the transient behavi or
and this gets you to sonme of the regul atory i ssues of
si mul t aneous, concurrent, sequential, how do | deal
withit. And again, that's another chall enge that we
have. So with that --

CHAI RVAN ROSEN: NEI, it's your 15 m nutes.

A VO CE: Surely you can nor e gener ous
t han that.

CHAIl RVAN ROSEN: GCenerosity is not the
issue. Wit for Christmas and you'll see generosity.

MR. EMERSON: Thank you. G ven the
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di scussi on that has taken pl ace over the | ast hour and
15 m nutes, |'ve concluded that thereis absolutely no
way | can do justice to these slides in 15 m nutes.
Take nme time?

CHAI RVAN ROSEN: No, take your 11 m nutes.

MR. EMERSON: So | will take ny 11 m nutes.

CHAl RVAN RCSEN: 1" || give you the ful | 15,
but go ahead.

MR. EMERSON: Ckay. First 1'd like to
start by -- you're going to probably have to review
the slides to get alot of the data that I'"mgoing to
present but let nme just try to summarize briefly what
the differences are between what Steve presented and
what we presented. Steve was |ooking for IRresults,
i nsul ation resi stance breakdown. W were | ooki ng nore
for circuit effects in circuits that reasonably
approxi mate what you would see in an actual nuclear
plant. Take fire phenomena and determ ne what woul d
happen to reasonably, accurately portrayed circuits
for control cables, for -- which is where you expect
t he bul k of consequences to w th spurious actuations
and that was really our goal.

Sowiththat, 1'"mgoing to skip the first
coupl e of slides. Now, what | have in ny presentation

is a quick sutmmary of an EPRI test report that Steve
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indicated is still -- the report is 400 sone odd pages
| ong, covers a great deal of ground and as | say, |'m
not going to try to do justice to it. And the |ast
two slides in the presentation are a couple of the
nore inportant results of the EPRI expert panel that
was convened to determ ne what the probabilities of
spurious actuations are fromthe results of these and
ot her tests.

Steve gave a pretty good summary of what
the tests included. Wat we will include in the test
report, we'll reporting on the test arrangenent

paraneters, electrical results and tenperature results

and nel ding those together. The -- you'll see them
for all of the 18 tests, you'll see key observations
and concl usions and you'll see inplications for the

NEI gui dance docunent that's bei ng devel oped to gui de
the industry in the resolution of circuit failure
i ssues.

St eve presented sone profil es or presented
one exanple profile fromthe IR neasurenments that he
did. 1'dlike to showone typical exanpl e of what you
will see in the EPRI report for one of the tests.
Now, you can see what this represents, that's one
bundl e of seven conduct or and si ngl e conduct or cabl es,

350 kilowatt heat release rate and with the bundl e
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| ocated in the bottomof the tray and the | aboratory
power supply as opposed to a CPT.

MEMBER WALLI S: What do you nmean by t he 350
kil owatt heat release rate, that's in a fire of sone
sort sonewhere?

MR. EMERSON: Yeah, that's the heat rel ease
rate associated with the fire for this particular
test.

MEMBER KRESS: That's basically the rate of
gas fl ow.

MR. EMERSON: Yeah, it's based on the rate
of gas flow That's correct.

MEMBER WALLI S: But you still don't know
t he heating weight of the cable itself.

MR. EMERSON: That's correct, this was
based on the paraneters of thefireitself, not of the
cabl e.

MEMBER KRESS: Now, when you tal k about a
bundl e, cabl es?

MR. EMERSON: Yeah, the bundle is the --

MEMBER KRESS: Are they just strapped
together or is there sonething that --

MR. EMERSON: The bundle is the seven
conduct ors surrounded by t hree singl e conductor cabl e

configuration that Steve showed.
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MEMBER KRESS: Yeah, ny question is, what

hol ds the bundl e together?

MR. EMERSON:. They are strapped together
| oosely so that they won't --

MEMBER KRESS: Ckay.

MEMBER S| EBER: But the seven has a single
jacket, right?

MR. EMERSON: Yes.

MEMBER SI EBER: And the three are on the
out si de.

MR EMERSON: Ri ght.

MEMBER KRESS: It has a jacket of what?

MEMBER SIEBER: Sone kind of a therno-
plastic material.

MR. EMERSON:. It's either therno-set or
t herno-pl astic material .

MEMBER SIEBER Usually the jacket is
t herno-plastic even though the insulation may
t her no- set .

MEMBER KRESS: Ckay, so it's conpletely
closed to the gas flow.

MEMBER SI EBER. That's right. Andthenthe
three extra cables are tie wapped to the outside.

MR. EMERSON. Basically.

MEMBER S| EBER: That's what it | ooked |i ke
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in the draw ng.

MR. EMERSON: That's correct.

MEMBER KRESS: Ckay.

MEMBER BONACA: Which neans the outside
cabl es are not --

MEMBER SIEBER They're not inside the
j acket .

MR. EMERSON. Well, they could but we
tried to keep themas equally spaced as we coul d and
t here were four such bundles in each test in addition
to the IR bundl e that Steve tal ked about.

Now, thisis atypical tenperature profile
fromthe test that shows not only the average and
maxi mum tenperatures and when | say that, | nmean
t hese are the tenperatures that were -- we had t her no-
coupl es attached to bundl es that were adj acent to the
test bundle. We didn't want to attach themdirectly
to the test bundle itself because when the jacket
goes, then you get some interference between the
nmeasurenent and the cable itself interns of sorting.
So we put them on the adjacent ones.

MEMBER WALLI S: What's the tenperature of
the flane?

MR. EMERSON: The tenperature of the fl ame?

|"msorry, was that your question?
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MEMBER WALLI S: Yes, the tenperature of the

flame.

MR. EMERSON: W did not measure the flane
tenperature directly. W neasuredthe tenperatures on
the tray and adj acent to the cabl e bundl es and we had
two t her np- coupl es trees that measured tenperatures in
the hot gas | ayer and the plunme of the fire.

MEMBER KRESS: What kind of gas are you

usi ng?

MR. EMERSON: | think it was propane but
"' mnot --

MEMBER WALLI S: This is just a heat-up of
cabl e. You'd expect a sinple RC type transient
expedi enti al . It looks a Ilittle bit Ilike an

expediential to ne. No one has tried to nodel that?
You --

MR. EMERSON: No one has tried to nodel it.

MEMBER WALLI S: Okay. Like an RC, right.

MR. EMERSON: What we've tried to portray
with this tenperature neasurenent in addition is
there's aline for the -- let's see if |I"ve got this
right, for the onset of failure which was basically
the point at which you started getting | eakage
currents and the ti me when you got full failure which

is either a hot short or a short to ground, dependi ng
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on the particular failure.

Thisoneisalittle harder toread and in
your package you should have a full size slide. 1'm
not going to try to describe what all of the curves
mean. This particular one indicates when you start
off wwth a zero voltage and then it spikes up, that's
where you had a hot short.

MEMBER KRESS: What's the voltage on the
top?

MR EMERSON: This is 120 volts and the
nom nal voltage that we ran in the conductors that we
had power ed.

MEMBER KRESS: Okay, so that's the
potential difference.

VR. EMERSON: That's the potential
difference is 120 AC So in a case like this, it
woul d start off with zero volts. There would an
interaction with a 120 volt cable and it woul d spi ke
up and you would get a hot short in that case
Whet her or not you got a spurious actuati on depends on
the current and we found pretty much throughout the
test that it required a current of about a quarter of
an anp to actually get it. Wen you had a spurious
actuation it as associated with a current of about a

quarter of an anp.
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MEMBER KRESS: That's for a particul ar MOV

or sonet hi ng?

MR. EMERSON: This is for -- the type of
MOV we tested, it wasn't actually an MOV, it was a
notor started for one and this is a relatively snall
one.

MEMBER SI EBER: This is arelay in effect.

MR. EMERSON:. Yeah, it was a relay, the
ki nd you woul d find on the typical small val ve, snall
MOV. But below 25 milli-anps you would get -- |I'm
sorry, before 250 mlli-anps, you would get a hot
short but not necessarily a spurious actuation.

MEMBER SI EBER: Ri ght .

MR EMERSON: In a case like this, this
shows where you have a short to ground that's going
along a 120 AC and then bingo, it falls off when you
shorted it out.

MEMBER S| EBER: One poi nt, when you get t he
short, it's a highresistance short, thenthere' s this
relay coil attached toit, it wouldn't go all the way
up to 120 volts, would it?

MR. EMERSON: Not all cases did it, but
typically you wouldn't get it. The |lower threshold
was probably about 80 or 90 volts.

MEMBER S| EBER: Okay, so that's the reason
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why the relay didn't pull in --

MR EMERSON: Ri ght.

MEMBER S| EBER:  -- because you didn't get
enough voltage to it.

MR EMERSON: Ri ght.

MEMBER SIEBER: It's not a current thing.

MR. EMERSON. Ckay, I'd like to talk
briefly about the summary of the types of failure
nodes. Now l'd |like to enphasi ze that this slide and
t he next one are covering hot shorts and then after
that we'll tal k about spurious actuations and as St eve
i ndicated the two phenonena are not identical wth
each ot her.

Okay, in this case what we were trying to
do is to illustrate the -- by cable type what
generally you got in terns of ground faults or faults
to ground versus hot shorts as a percentage of total
failures. And we did that, we broke that down for
arnored, therno-set and therno-plastic cable and
total ed them Now, recognize this covers a wi de range
of fire conditions so this is not -- this is just a
very broad indication of the overall results.

What you can take hone fromthis slideis
that generally the percentage of ground faults is a

percentage of total faults is roughly the same for
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t her no- set or therno-plastic cable. The phenonena are
di fferent when you go to spurious actuations but for
the basic faulting nodes that's what we saw. For
arnored it's a little bit different. There was a
hi gher percent age of ground faults and fromwhat Steve
sai d, you m ght expect that given the grounded -- the
fact that the arnor is grounded.

MEMBER S| EBER A question on that before
you nove on.

MR, EMERSON: Sure.

MEMBER SI EBER: | take it that sone of the
hot shorts show up i n these nunbers covert thensel ves
to ground faults?

MR. EMERSON. Yes, all of them do
eventual ly.

CHAl RVAN ROSEN: But | think this --

MR. EMERSON: 1'Il talk about duration
| ater.

CHAI RVAN ROSEN: This is the slide whereit
says that originally we woul d have argued or sone of
us or | woul d have argued that that 31.6 percent is an
order of magnitude too high. Now, we see a third of
the faults are going to hot shorts.

MEMBER SI EBER: And these are hot shorts

that are solid enoughto ableto actuate the starter
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coil .

MR. EMERSON: No, these are hot shorts, not
spuri ous actuati ons.

MEMBER SI EBER: Ckay.

MR. EMERSON: Thi s i s where we saw evi dence
of shorting between the conductors and | should
indicate that although -- we were neasuring two
different things. One was actually what happened to
a typical circuit, but we were also taking fairly
detai | ed vol t age and current nmeasurenents to correl ate
the electrical behavior with what happened in the
circuit, so we can see what was actually going on in
the circuit at the tine of the spurious actuation.

Ckay, the next slide has a sonewhat
di fferent viewof this data and rat her than | ooki ng at
it by cable type, we were | ooking at it as to whether
a seven conduct or or a single conductor cable. As you
see for the seven conductor cable, the percentage --
and again, thisis brushing across both therno-set and
t herno-plastic, there's alot of ways you could slice
and dice the data but we chose this one. The
percentage of down faults and hot shorts for seven
conductor cables is about the sane. In fact, it's
exactly the same based on the data that we took.

For single conductor cable, you're nore
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likely to get ground faults. And that's really to
expect ed al so because there are nore opportunities for
hot shorts in a seven-conductor cable. And the next
slide I'"'m going to tal king about the spurious
actuations rather than the hot shorts and what we saw
t here. And the first two lines show spurious
actuations as a percentage of the total devices where
you coul d have had spurious actuations and the tests
that we ran. You can see that there's a nuch higher
percentage for therno-plastic cable and thernp-set
cable. So you can see that al though t he percent age of
hot shorts versus ground faults is the sane -- is
about the same for the two cable types. The
percent age of spurious actuations is different.

And agai n, given the | ess robust nature of
t her no-pl astic cable, that was to expected. Arnored
is | ower because, again, the inherently nore rugged
construction of the arnored cable. The next two |ines
show spuri ous actuations as a percentage of the total
cable failures and as you can see here, for arnored
cable, giventhe two tests that we ran there, this --
you coul d argue that this wasn't a very conpl ete data
set but we -- I"'mpresenting it for illustration that
t he percentage of spurious actuations to total cable

failures is about 30 percent. For thernp-set it's
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about 40 percent and therno-plastic it's about 50
per cent .

The last two |ines show the average tine
to failure and as you can see, the | owest average was
about 26 minutes for therno-plastic, 36 m nutes for
arnored and 46 mnutes for therno-set cable, again
brushing across a wde range of tenperature
conditions, heat release rates and so forth.

MEMBER S| EBER: Fred, do you have any data
that you could tell wus about that shows what
percentage of hot shorts converts to a spurious
actuation? It looks like it's about half.

MR. EMERSON. | think you can probably
derive that fromthe figures that |'ve presented.

MEMBER SI EBER: Yeah, it | ooks |i ke | woul d
guess about hal f.

MR. EMERSON. Wich would show you --
again, illustrates the point that not all hot shorts
turn into spurious actuations. And the last |ine has
to do with duration. The durations ranged fromvery
short, just a few seconds, to as nuch as 10 m nutes.
The average was in the range of one to two m nutes.

MEMBER PONERS: Let ne ask you a question
that there is, of course, no answer to.

CHAl RMAN RCSEN: If there was an answer
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you' d know it and you wouldn't have to ask

MEMBER PONERS: | f | sat down and did this
whol e dat a set all over agai n, howwoul d t hose nunbers
change?

MR. EMERSON: |'msorry, if youdidit all
over again?

MEMBER POVERS: Yeah, di d t he whol e data - -
did the whol e test sequence over again.

MR. EMERSON: Onh, okay, you're rerunning
the tests.

MEMBER POVEERS: As cl osely to identical as
you did them in the original, how nmuch would the
nunbers change? | nean, you' ve got 20.6 percent
t here.

MR. EMERSON. What you're asking is how
repeatable are the tests.

MEMBER PONERS: Yes, that's right.

MR. EMERSON: Well, if youran themin the
same test chanber and you ran them with the sane
rel ease rates as i dentical, sane types of cabl es, sane
everything, |'msure there would sone variability.

R KRESS: Did you run a couple of tests
i ke that?

MR. EMERSON: We didn't run two tests

exactly the same. Because a sequence of 18 tests,
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you're trying to get as much bang for the buck as
possi bl e and vary the paraneters inanintelligent way
to get useful information. So we did not repeat
tests, no.

MEMBER  KRESS: But that's usef ul
i nf ormati on.

MR. EMERSON: Yes. It would usef ul
i nf ormati on.

MEMBER SIEBER: It tells you sonething
about the uncertainties.

MR. EMERSON: W didn't have --

MEMBER POWNERS: There is at |east one
person at the table that believes that in a short
sequence of expensive tests that it's absolutely
essentially to run --

CHAl RVAN ROSEN:  You nean there are two?

MEMBER POVERS: Two of us.

MR. EMERSON: As | recall, you gave us sone
input on the test plan before we actually ran the
tests and we di d take your advi ce as nuch as we coul d.

MEMBER POVERS: But you didn't run her up.

MR. EMERSON: We di d not run her up. Ckay,
noving along, | want to go through the general
observations, infact, the rest of the presentation as

quickly as 1 can. Steve nmentioned this as an
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observation. W would certainly concur. Proximtyis
a strongly determ ning factor. One coul d argue on the
second bullet that we didn't have enough data to
support sweeping conclusions and | would agree with
t hat but we think that given what we saw and while we
didn't repeat any tests, we saw a lot of conmon
phenonena in what happened when we tested the sane
types of cabl e under different conditions that we can
achi eve sone statistical characterization and predi ct
on a broad sanpling of cables a certain fraction of
failures as we did in the earlier data.

We have a better understandi ng of what
were the main influence factors. GObviously, we could
do nore to beef that information up. Wat we can't do
is to look at an individual circuit and predict how
it's going to fail. We can't say this particular
therno-set cable in this particular room and under
t hese particular conditions, we can't say you wl|
have a short to ground here or you will have a hot
short. W can't do that because, as Steve indicated,
t he short phenonmena are pretty conplex and very hard
to predict on a mcroscopic |evel.

MEMBER S| EBER But it's good enough to
gi ve you sone sense of the probability.

MR. EMERSON: W t hi nk so, yeah, and t he --
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MEMBER SI EBER: And the distribution?

MR. EMERSON. And the expert panel felt
t hat way, too.

MEMBER WALLI S: Now, you sai d t he phenonena
are hard to predict so you didn't do it.

MR. EMERSON: Wl |, on a m croscopic | evel.

MEMBER WALLIS: Well, are they hard to
predict on any |level?

MR. EMERSON. We think if you look at a
broad sanpling -- if you |l ook at say, |I'ma plant guy
and | have all therno-set cables in ny plant, and |
have some know edge of what fires | can expect in a
certain area, yeah, | think | can say with sone
confidence that | can expect sonething to happen or
somet hi ng not to happen and froma spurious actuation
standpoint. That doesn't nean | can't ignore --

MEMBER WALLIS: But if | knewthat really
was happening, it was sinply heating up the cable till
it reaches a tenperature and then it fails, and this
is atransient heat-up problem all you need to know
is get the integrated heat transferred to the cable
from the fire, then we're learning that the
uncertainty and prediction is in characterizing the
fire.

MEMBER KRESS: That's right.
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MEMBER WALLI S: Andit'sinrelationshipto

t he cabl e.

MR. EMERSON:. Yeah, you need to --

MEMBER WALLI S: I f we knewt hat, that woul d
hel p us because we would stop worrying about some
ot her uncertainties.

MEMBER KRESS: Maybe we could find that
out .

MEMBER WALLI'S: You mi ght able to find
t hat out by rather sinple calculations.

MEMBER KRESS: Run a test --

MEMBER WALLI S: Ri ght.

MEMBER KRESS: Yeah, | think you're right.
| think the therno-set probably tells --

MEMBER WALLI S: Just by heating it up.

MEMBER KRESS: -- the product tinme and
temperature and the therno-plastic fails when it
reaches nel ting.

MEMBER WALLI S: What ever.

MR. EMERSON: These are the influence
factors that we thought were -- based on the test
results that we thought were inportant. Cable type,
obvi ously, we think therno-set is nore robust than
therno-plasticinterns of its resistance. Tray fill,

the noretray fill you have the | ess exposure you have
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of individual cables in the mddle of the fill. You
have a greater therno-nmass and we saw some pronounced
effects when we ran a simlar test with one row
instead of four rows. The conductor connection
pattern had sonme i nfl uence. We varied the connection
of the conductors to the circuits so that sone
conductors where you had a power cable against --
ri ght agai nst an unpower cabl e or you had ot her cases
where the power cable was in the mddle and sone of
t he target cables were on the outside, there was sone
i nfluence of the connection pattern and as Steve
i ndi cated, the power source characteristics seened to
play a major difference, too, in terns of whether you
had current limting devices on your circuit or you
were just using a regular power supply.

MEMBER WALLIS: You always had the same
fire and the tray was in the same place? | forget
now. | woul d t hi nk t he bi ggest influence would where
the fire is relative to the tray.

MR. EMERSON: As Steve indicated, we vari ed
the |l ocation of the -- when we were | ooking for plum
effects, we had the flane right under the corner of
the tray and --

MEMBER WALLI S: So wasn't that the bi ggest

effect, how close the fire is to the cabl e?
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MR. EMERSON. Well, plune effects are

certainly nore pronounced than hot gas.

MEMBER WALLIS: | think that's the first
thing ny wife would tell me. 1Isn't that the biggest
effect? | nean, you' re saying influence factors, but
really the biggest effect in all of this is where's
the firerelative to the cable? Howbigis the fire?
Isn't that the biggest thing?

MR. EMERSON: | think what we're talking
about is --

MEMBER WALLIS: | think if you knew that
you'd throw out all the other uncertainties as being
rel atively uni nportant conpared with that uncertainty.

MR. EMERSON: Yes, the location of thefire
is certainly an inportant factor. |If you' re |ooking
at influence factors for hot shorts versus spurious
actuations, thelocationof thefireis|ess inportant
than the tenperature it gets to.

Sone secondary i nfluence factors and |I'm
not goingtotry and get into these in any detail, the
orientation exposure type, we did run two vertical
tests. We did run plunme versus hot gas layer. To
address the water spray issue that we touched no
during Steve's presentation, the -- what we tried to

do is to spray just before the end of the test when
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there was still some unfailed circuits to see whet her
t hose addi tional failures woul d take place just based
solely on the water spray. And of the 18 tests we
ran, only once did that happen. So there was some
effect but it wasn't a major one.

MEMBER PONERS: Let nme ask you a questi on,
on the brute force you say five percent of the tine
t he wat er spray caused failure, just strictly from--

MR. EMERSON: Yes, uh-huh.

MEMBER POVERS: Ckay, but maybe | shoul d do
that. Maybe | should just say the result of the test
is that indeed sprays can cause actuati ons.

MR. EMERSON: They can, that is true.

MEMBER POWERS: Ckay, | nean, which
concl usion am | sounder to take?

MR. EMERSON: Well, the reason we -- I'm
sorry. The reason we ran the test was to see if it
was a pronounced ef fect, whether you coul d get circuit
failures like this fromany tine you sprayed it and if
so, that would tell us we need to think about how we
fight firesin areas that have this potential problem

MEMBER SI EBER: But that alternativeisto
not fight the fire. And it would seemto ne that it
woul d better trying to put the fire out than

wor ryi ng about whether sonething is going to --

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

242
MR EMERSON: | don't know if it's a

guesti on of whether you put the fire out or not. It's
what additional precautions you m ght want to take to
deactivate the circuits before you fight the fire.

MEMBER S| EBER: That' s true, you woul d want
to do that regardl ess of whether you sprayed or not.

MR. EMERSON: You would think so but it
woul d gi ve you an idea of how nuch tine you had.

MEMBER SI EBER: That's true.

MEMBER POWERS: The trouble is it's just
not clear to ne that the answer | come out of this is
don't worry about it, it'sonly afive percent effect.
It seenms to ne | conme to the second concl usi on, yeah,
worry about it, because it does occur.

MEMBER WALLIS: | would worry about how I
sprayed it. | mean, if | sprayed it with a jet which
had nonentum | m ght create forces which woul d push
t he conductors together.

MEMBER SIEBER: Cable tray fires are
usual Iy fought with fog.

MEMBER WALLI S: Yeah, well, that's quite
different.

MEMBER S| EBER: Yeah, it sort of diffuses
out there and gets everything soaking wet.

MEMBER KRESS: What causes it to create a
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short then?

MEMBER S| EBER: Par don?

MEMBER KRESS: What causes the -- what is
t he cause of --

MEMBER SI EBER:. Water sprayed up.

MEMBER KRESS: It's a conductor, is that
the problemyou' re stating?

MEMBER PONERS: | think that's right.

MEMBER WALLIS: | would think it cause
brittle failure by thernop-shock.

MEMBER KRESS: That's what | woul d think.

MR. EMERSON: Wel |, by the time we sprayed
the cables, the insulation was pretty well gone
anyway, so it wasn't -- we weren't |osing insulation.
Ckay, in looking at sonme of the observations we can
make about internal versus external hot shorts and
what you're seeing here is concl usions w thout seeing

alot of the data that went into it. M. Chai rman,

feel free to bang the gavel whenever you feel likeit.
CHAIl RVAN ROSEN: Wwell, | feel conpletely
free, but you' re making what appear to be

unsupported assertions which is our stock and trade.
Go ahead.
MR. EMERSON: It's the result of turning a

50-slide presentationinto one with far fewer slides.
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You have to cut the slides sonewhere. Wen you read
our 417-page test result, | think you'll have nuch
better support for the conclusions. The external hot
shorts do occur but we've -- the data tell us that
they're less likely than internal hot shorts and you
m ght enpirically guess that anyway fromthe proximty
of the internal shorts and the existence of jacket
materi al between the conductors as opposed to the
extra layer that you would get between two cables
shorting externally.

One thing that was interesting was the
second bullet it indicates that we did get externa
hot shorts but they' ve now resulted in spurious
actuations. Does that mean we're going to say you
cannot possibly get -- no, we're not going to say that
but it was an interesting result of the data. And as
we saw fromthe data table, therno-plastic cable has
a higher propensity for spurious actuations from
external shorts than therno-set cable does.

Now, if | were -- this first bullet was
one as a true blue i ndustry person, that | woul d | east
i kely have wanted to see as a result of this test but
it says that if you get a hot short in a multi-
conductor cable it's pretty likely that you' re going

to see nultiple hot shorts. And so we're going to
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factor that into the methods we have for addressing --
for doing -- for analyzing cable failures. These are
what we would call and what the expert panel would
call dependent hot shorts within the same multi-
conduct or cabl e.

You can have nultiple independent hot
shorts but it happens with | ess frequency than for a
single multi-conductor cable. The next slide shows
for all 47 spurious actuations that we observed it's
just a bar chart of the tinme it took to get them and
you can see sonme very, very long tinme frames and you
can see some very short time franmes.

MEMBER WALLI S: There' s sonet hi ng odd about
the two mnute --

MR. EMERSON: That was the therno-plastic
cable in a plume which --

MEMBER WALLI S: Ri ght above the fire.

MR. EMERSON: Ri ght above the fire. | t
shows that spread over all of the tests a |arge
majority of them were over 20 m nutes, about two-
thirds of them were over 30 m nutes and about one-
third of them were over 40 m nutes. So what that
tells us is that in many cases you'll have tine to
interdict the fire before you get a spurious

actuati on.
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MEMBER WALLI S: Do you have a roomlike the

one that Sandia has?

MR, EMERSON: A roonf?

MEMBER WALLI S: Yes, a steel roomwhere the
fire --

A VOCE It's the sane room

MR. EMERSON: It's the sane room

MEMBER WALLIS: It's the sane room

A VOCE It's the sane test.

MEMBER KRESS: The same test.

MEMBER SI EBER: The sane test.

MEMBER WALLI S: If the roomis an oven, how
| ong does it take to heat up to tenperature? Does it
t ake sonething Iike 60 m nutes or sonething?

MR. EMERSON: Wel |, you coul d see fromthe
earlier slide what the tenperature profile is at the
cabl e.

MEMBER WALLIS: | did. | noticed that. |
t hought that was very interesting.

MR. EMERSON: It was not a really quick
rise. Cbviously the --

MEMBER WALLIS: | was discussing with ny
nei ghbor here whether or not it's characteristic of
the cable or of the room

MR EMERSON: It was sone of both, | think.
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MEMBER WALLI S: Ah, sone of both.

MEMBER KRESS: | bet you coul d dependi ng on
how fast you heat up the room

MR EMERSON: Actually, | don't think
that's true, especially in the case of the verti cal
test. Radiation heat transfer was -- m ght have been
t he predom nant nmechani smthat was saw but |' mnot an
expert in that area.

MEMBER WALLI S: Especially if it's com ng
fromthe walls of the roomrather than directly from
the flame.

MR. EMERSON: This slide, |1've pretty nuch
covered before. It just gives a little nore
i nformati on about the durations, the shortest, | ongest
aver age and st andard devi ati ons for each of the three
cabl es.

MEMBER WALLI S: How hot does the roomget,
the wall of the room get?

MR. EMERSON:. How hot ?

MEMBER WALLI S: Yeah.

MR EMERSON:. W did not have the
i nstrunmented, but | guarantee you it was too hot to
touch. It was not insul ated.

MEMBER S| EBER Fred, nowthese tines here

don't really nake any difference if the fault causes
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the contact to close for an instant.

MR EMERSON: The i nplication of this slide
is that for nbst MOVs once you get an instantaneous
fault you're | ocked in.

MEMBER SI EBER: You are | ocked in.

MR. EMERSON: For some AOV's it coul d make
a difference.

CHAI RMVAN  ROSEN: Get to your key
concl usi ons.

MEMBER S| EBER: You' re tal ki ng about AOV' s
t hat are operative.

MR EMERSON:. | don't claim enough
expertise to answer your questi on.

MEMBER SI EBER: For themto cl ose, it takes
an i nst ant aneous signal. For themto open you've got
to hold it.

MR. EMERSON:. Ckay, noving on to the key
concl usi ons, given cabl e danmage, you can certainly get
spurious actuation singly or multiply. You can get
external cable hot shorts but we didn't see any of
those for therno-set cables result in various
actuations and overall, as Steve said, the |likelihood
of spurious actuations is higher than we t hought using
fairly elderly NUREG 258.

W think there exists threshol ds bel ow
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whi ch you do not get cable failures and this was a
conclusion that the expert panel reached also in
comng up with probabilities. The time --

MEMBER WALLI S: And of course that nust
true.

MR. EMERSON: Yes.

MEMBER SI EBER: O they'd failing now

MR. EMERSON. The fact, the time for
failure was fairly significant, in nmany cases neant
that in many cases people will have an opportunity to
interdict the fires before you have the effect of a
spurious actuation. And we've tal ked about the effect
of current limting devices |ike CPTs and such.

There are inplications both for the
determ nistic analysis and the risk informed net hods
and | ' mnot goingtogointo detail onthose. It wll
i mpact the way we think about both of those and t hose
impacts will addressed as we finish this docunment in
t he next few weeks. Now, just quickly two slides on
the expert panel results, these results are taken
directly from the EPRI report which is currently
avai | abl e.

Ther e are a nunber of cases fromther m set
tray, conduit, therno-plastictray and arnor tray t hat

t he expert panel and I'm not even going to begin to
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descri be the process.

MEMBER WALLIS: The probability of this
happening in a fire?

MR. EMERSON: This is the probability of
spurious actuations based primarily Dbut not
exclusively onthe test results that | just presented
or that will available in nore detail.

MEMBER WALLI S: But there nust have been
the real situation. The only thing that matters is
the probability, | think, hot enough, close enough to
damage the cabl e.

MR. EMERSON: And therein is a key point
because t his presents a probability gi ven cabl e damage
but there's al so a probability associatedw th getting
to the point where you have cabl e danage and that is
reflected in the NEI docunent as a total risk
treatment of |ikelihood of --

MEMBER WALLIS: | don't understand that
because if you have cable damage and it lasts |ong
enough or the fire continues after that point, you're
eventual ly going to get short, aren't you?

MR. EMERSON: Yes, but --

MEMBER WALLIS: What is the probability
really saying then? Eventually, if you wait |ong

enough you al ways get a short.
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MR. EMERSON: But if you have a hot short

that results in aspurious -- aninitial hot short for
nost MOVs, it doesn't nmake any difference howlong it
lasts if you get the initial voltage and current.
It's | ocked in, you have t he spurious actuation and - -

MEMBER WALLI S: So t hese are probabilities
of spurious actuation.

MR. EMERSON: That's correct, that's
correct.

MEMBER WALLI S: Ah, okay.

MR. EMERSON: G ven cabl e damage.

MEMBER KRESS: It seens to ne |i ke you need
a nodel for what causes spurious actuation. That
nodel involves getting up to a particular voltage to
actuate the -- the question is how do you get that
voltage? It seens to me there's a mssing el ement
her e.

MEMBER WALLIS: It nust depend on the
relay, the voltage. The relay needs to --

MR. EMERSON: It depends on the
characteristics of the relay or whatever the
el ectrical --

MEMBER WALLIS: How can they nake any
estimate at all if they haven't done an electrical

analysis of the relay? |It's just a blind guess.
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MR. EMERSON. Well, this is taking --

MEMBER WALLI S: For this particular relay
that was used in this particular test.

MR. EMERSON: That's correct.

MEMBER WALLI S: Ckay.

MR. EMERSON: Not i ntended to generalizeto
all types of relays.

MEMBER WALLI S: Ckay.

MEMBER SIEBER. That's really not a bad
val ue, 80 volts or so.

MR. EMERSON: And | ast but not |east --

MEMBER WALLI S: But sonmeone woul d take it
out of context and apply it to any relay in any test.

MR. EMERSON: The ot her primary product of
t he expert panel was fragility curves which plotted
the probability of any cable damage versus the
temperature at the cable. This curve is for therno-

set, therno-plastic cable. This one is for arnored,

this one is for therno-set. And there were zero
values if you wll, below which probability was
essentially zero. But now, | urge you to read the

EPRI report which provides --
MEMBER WALLI S: Why does ever yt hi ng ki nk at
.57

MR EMERSON: Well, that's an artifact of
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t he way these were plotted. There were actually three
val ues given. Basically, it was .05, .5 and .95.

MEMBER WALLIS: Ch, two straight |ines,
yeah.

MR. EMERSON: And it was just two straight
l'ines.

CHAl RVAN ROSEN: Wl |, with that, 1'll ask
if there are any other brief questions. If not, we'll
take a 15-minute break. Try to back at 3:25 and
we'll try to make up sone time. W' ve already | ost
control of the nmeeting. W will resune at 3:25.

(A brief recess was taken.)

CHAI RVAN ROSEN: It is definition 3:25.
Pl ease, Mark and See- Meng, you have the fl oor.

MR.  REINHART: Thank you. "' m Mark
Rei nhart, the Chief of the Licensing Section of the
Probalistic Safety Assessnent Branch in NRR Qur
purpose today is to discuss the fire protection
significance determ nati on process, a product we've
been working on for about two and a half to three
years. We've -- at our desire and the desire of the
i ndustry, we've been working at refining the tool we
have.

Around April of this year we took some

efforts in the staff to focus on the product, on what
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needed to worked upon. Then in July we brought the
i ndustry and ot her stakeholders into the discussion
and today See-Meng i s going to give us a presentation
that will show where we are with the fire protection
SDP and where we hope to go.

MEMBER WALLIS: And who are the other
st akehol ders?

MR REINHART: It was a public neeting.
Whoever showed up at the public neeting we had. It
was NEI and |icensees.

MEMBER WALLI S: That was all?

MR. REI NHART: That was al | t hat showed up.

MR. WONG Sonme of the public neetings --

t he public attendees as well. Thank you, Mark. Good
afternoon. |'mSee-Meng Wng in the PRA branch and as
Mark has stated, we have been -- our branch has been

i nvol ved i n devel oping the fire protection SDP that is
currently that existsintheinspection mnual Chapter
06098 and is descri bed as Appendix F. The original
devel oper of this SDP is J.S. Hyslop who has noved
onto the office of research and has been presenting a
| ot of the research work this norning to you.

As | look at it, it is nore difficult to
devel oping a tool and for me to involved in trying

to inmprove it, | think it should an easier task
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Anyway the fire protection SDP is one of the nany SDP
tools that used in the direct oversight process. It
is designed to assess the significance of
degradations in fire protection defense and death
el enents, mainly fire prevention, fire detection and
suppressi on and protection of the SSE s inportant to
safety against fire damage to acconplish |and safe
shut down.

And this fire protection SDPs those are
desi gned to support the risk informed focus of the
tri-level fire protection inspections that are going
on. Just very briefly, as a background, go onto to
sunmarize this actually what is in the two-phased
nmet hodol ogy. The first phase nethodology is
essentially a qualitative screening process that
screens the fire protection findings that are rel ated
to operational or functional fire protection future
conditions, that nmeans it will ask questions, is the
fire protection system whether there is a fixed
suppression system or is a fire barrier, is it
degraded and if it is, then it screens into the Phase
2 process.

The Phase 2 net hodol ogi es al so by design
is a screening nethodology and it is nore of a

quantitative approach to try to assess 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

256

signi ficance of the collective inpact of the findings
on the fire protection defense in-depth elenments.
Thi s Phase 2 net hodol ogy i s a ni ne-step process, okay,
and withinthis nine-step process it uses asinplified
fire risk equation which attenpts to provide an
i ntegrated assessnment of the fire ignition frequency
with the degraded fire protection defense in-depth
el ement s.

Fire protection defense in-depth el ements
arefirebarrier effectiveness, automati c suppression
ef fecti veness, and manual suppression effectiveness
and also the termthat try to come for commobn cause
contri butions.

MEMBER S| EBER Before you leave this
slide, when you screen using Phase 1, if it's of no
safety significance, it goes away, right? If it has
some significance in Phase 1, you cone out with a
col or (phonetic) and then you go to Phase 2 and ny
question is, how often does the color decrease in
si gni fi cance between the Phase 1 screen and Phase 2?

MR, WONG Ckay.

MEMBER S| EBER: Do you see what | nean? Do
you understand ny question?

MR. WONG Okay, right. The short answer

is very briefly, okay, the Phase 1 screening process
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is that we want to screen findings that is of
significance, so it is by design, conservative in
nature. So nost of the findings that we have --

MEMBER SI EBER: | understand that.

MR WONG -- nmay not string to green
and nost of the time, our top -- this is actually one
of the issues that we're trying to find guidance
(phonetic) and nost of the tinme the findi ngs has gone
right through to the Phase 2 nethodol ogy. Then the
Phase 2 net hodol ogy, because of sone of the problens
t hat we have experienced, that is why we aretryingto
cone up with better guidance on each of the issues
that 1| will discuss alittle later.

MR. REI NHART: Maybe | coul d add a t hought.
The Phase 1 screening needed work, so one of the
efforts that we think we've nmade progress on to date
is to get a better Phase 1 screening. Like See-Meng
said, alnost all of themright now have just ended up
as Phase 2.

MEMBER S| EBER And t hat's because Phase 1
determ ned significance, risk significance.

MR. REI NHART: What Phase 1 would do, it
woul d say it's either green or greater than green. |If
it's green, one of licensee's corrective action

program If it was greater than green, it would go
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beyond.

CHAI RMVAN ROSEN: So you said al nost all
Phase 1 findings woul d greater than green, did |
under st and what you're saying?

MR REINHART: What |'ve said so far is
t hat the Phase 1 screening questions that were there,
we saw a need to i nprove to make themnore effective.
Consequent | y, al nost al | of the performance
deficiencies inthe fire protection area were Phase 2
or Phase 3 efforts.

MEMBER S| EBER: That neans that they were
greater than green in Phase 1.

MR. REI NHART: In essence it neans that --

MR, WONG Yes.

MEMBER SI EBER: Ckay, now, |let ne ask the
second part again. When you get to Phase 2, how nmany
of the greater than green from Phase 1 turned into
green in Phase 2, percentage-w se, roughly?

MR. JOHNSON: While they're -- thisis M ke
Johnson. While they're thinking about the answer to
that, let me tal k about Phase 1 one nore tine.

MEMBER SI EBER Ckay.

MR. JOHNSON: | n Phase 1 what you're trying
to do is to set aside those issues that are clearly

green but certainly no nore than green. So if you go
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-- you pass the threshold where we've tal ked about
you've got a performance deficiency that is

signi ficant enough to docunenting. You go to Phase

1. |If sonething doesn't screen beyond Phase 1, it's
a green. If it goes beyond Phase 1, that doesn't
necessarily mean that it will nore than a green, but

because it could potentially go to Phase 2 and then
you decide that it's a green. It's just that sinple
screen that we have in Phase 1 can't nake the
det er m nati on

MEMBER SI EBER: Well, | thinkit's fair to
conservative in your screen. On the other hand, you
may maki ng yourself extra work because now you' ve
got to do an additional phase of eval uation because
it's too conservative. So ny question is, how
conservative is it really?

MR, JOHNSON: | under st and.

MR. REINHART: If you go to slide 4, what
it shows is there is 73 findings --

MEMBER S| EBER: Yeah, | read that, that's
what pronpted ny question.

MR. REINHART: -- and 19 or 52 of those 73
ended up as green. Now, | followup on both what you
and M chael said, the -- my belief is that once we get

our i nmproved Phase 1 screening effective and as of our
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| ast neeting, | think the staff had sone t houghts, the
i ndustry had sone t houghts, and the i ndustry i s going
to conmbine those and propose to us a nmethod. | f
that's successful, that should do exactly what you
sai d and screen out nore of these so we don't have to
go to Phase 2 anal ysis.

MEMBER SI EBER: Thank you.

MR. WONG Well, | think we junped ahead a
little bit.

MEMBER SI EBER: Yeah, | know. | asked the
guestion because | was | ooking at your l|ater slides.

MR. WONG Ckay, then I'll just go very
quickly to state that --

MEMBER WALLI'S: Wel |, |I' mcurious about the
first slide of Phase 2. You have this sinplifiedfire

risk equation. And if | were going to inprove the

fidelity, I would think that one way to inprove it
would to inprove the equation. Is that part of the
scope?

MR. WONG Yes, yes, | will get to it when
| tal k about Phase 2 issues. In fact, | think that's
probably central to the i nprovement initiative. This
next slide is based on the information that we had
fromthe inspection program branch. To date, since

April 2000 there has been 50 tried fire protection
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i nspection conpl eted and out of this there as been 73
fire protection inspection findings. And out of this
73, 39 issues are related to safe shutdown and
al ternate safe shutdowns. For exanple, those issues
are the associated circuits that are effected and
whi ch we have the noratoriumon inspection until we
resol ve this issue.

And 17 of these 73 are fire protection
system issues and this related to problens wth
suppressi on systens and detection systens.

MEMBER SI EBER: You nean i noper abl e.

MR. WONG. | noper abl e, degraded, dependi ng
on the observation fromthe inspectors. Then there
are 13 fire barrier issues. These are related to
agai n degradations observed in three out of five
barriers, problems wth, you know, fire dones
(phonetic). And then there are four procedural
adherence i ssues. These are problens related to not
t aki ng appropriate corrective actions to correct sone
of the problens.

MEMBER SIEBER: |s anybody still wusing
t hermal | ag?

MR. WONG Yes, there is one issue.

MEMBER S| EBER: As a t hree-hour barrier or

-- MR WONG As a three-hour barrier. I n
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fact --

MEMBER SI EBER: When do you t hi nk that one
will disappear? | nean, when will they take it out?

MR. WONG That question, | think, is the
fire protection branch would probably have a better
answer for you.

MEMBER SI EBER: Okay, so | take it some of
these 13 in the fire barrier issues are thermal |ag
i ssues or are they?

MR. WONG Well, sone of thisisrelatedto
t he use of the hamock (phonetic) fire wap i ssues and
that again, is a generic issue. It's awaiting
resol ution but i f you | ook at t he SDP
characterization, one of the issues that we finalize
as a white finding is actually related to a degraded
three-hour thermal lag fire barrier issue at one of
the sites.

MEMBER SI EBER Ckay.

MR WONG And the other finalized white
findings relate to an inadequate snoke detectors in
the cable spraying room that was not installed in
accordance w th NAPA codes.

MEMBER SI EBER: (kay, thank you.

MR. WONG Ri ght, but what is of chall enge

tous is that there are a pool of 19 findings that are
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of significance that needs to determ ned and there
is, therefore, the inpetus for us to try to inprove
the tools that we have currently in place as soon as
we can and we have -- as | will elaborate alittle bit
further, we have an aggressive schedule to try to
acconplish this by next year.

MEMBER SIEBER Now, is this a backl og
that's being worked off, these 19 or are they just
sitting there --

MR WONG These 19 are --

MEMBER SI EBER: -- waiting for youto cone
out with your guide.

MR WONG Yes, nost of those 19 are
sitting there and waiting, for exanple, the
resol ution. A lot of these 19 findings are the
associated circuits and the use of the hammock wrap
fire barrier issues. That's the pool of them

MEMBER S| EBER: And they're sitting there
because we're still working on associated circuits,
right?

MR WONG Yes.

MEMBER SIEBER: So this could take sone

MR. WONG Yeah.

MR RElI NHART: |t coul d. | believe it's
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waiting on the resolution of some generic isSsues.
They're in the region. They haven't cone to us, like
as a Phase 3. But they are -- there's sonme generic
i ssues al so invol ved.

MEMBER POWERS: As | understood the
resolution of the associated circuits, the NEl cane
forward with their proposal, right.

MEMBER SI EBER: That's true. On the other
hand, | take it we're still not doing i nspections on
associated circuits, right?

MR. WONG Yeah, ny under st andi ng.

MR. REI NHART: That's our under st andi ng.

MEMBER SI EBER: Ckay, thank you

MR WONG Ckay? M next slide is to
summari ze the major issues related to the fire
protection SDP as we have today, okay. And one of the
first issue is a determnation of the perfornmance
deficiency that is related to the fire protection
finding. This cane about actually froman experience
that we have in trying to resol ve one of the issues
related to the Hal on systemconcentrati on that di d not
neet the NAPA code but the point here is that --

MEMBER SI EBER: |s Hal on -- there was sone
guestion as to whether that would al l owed or not,

right?
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MR. WONG Yeah.

MEMBER SIEBER: | don't think they even
make Hal on any nore, do they?

MR WONG No.

MEMBER SI EBER: | sn't that an envi ronnent al
concern?

MR. REI NHART: They don't make any nore but
there are plants that have it stockpil ed.

MEMBER SI EBER Ckay.

VR. REI NHART: And it becones very
expensi ve because of that stockpile.

MEMBER SI EBER: Well, if you can't reach
t he concentration when it di scharges, that neans you
don't put out the fire.

MR. REI NHART: Ri ght.

MR. WONG Yes. The point I'mtrying to
make here is that in the determ nati on of performnce
deficiency the question was did the |licensee neet the
I i censing basis.

MEMBER SI EBER Ckay.

MR. WONG And so this is one of the areas
whi ch probably awai t nmuch br oader generic resol ution.
So currently thereis, inthefire protection SPDthat
we have today there is no clear guidance that asked

i nspectors how to deal with it.
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MEMBER SI EBER: How to deal with it.

MR WONG So that's an area that we have
to look at. The second bullet in this slide is the
issues related to Phase 1 screening process and we
have briefly touched on that. One of the things is
rel ated definition of the SDP entry conditions. The
gui dance that we had, we did not provide the verbi age
to direct say the inspectors to go through what we
call whether the observationis -- or the finding is
nore than m nor through the criteriathat is described
in the inspection manual Chapter 0612. And then from
t here where does it go.

So there's kind of a linkage or direction
but it's not clear how-- when do they go to t he Phase
1 and then fromPhase 1 howthey go to the Phase 2 as
the finding i s being processed. So that's an area in
whi ch we think we need to provide better guidance.

But the main --

MEMBER SI EBER But that's not why t hese 19
are sitting there, right?

MR. WONG No, that's not why the 19 is --
the 19 is sitting there for other issues.

The four min issues that we have
identifiedfor the Phase 2 screeni ng net hodol ogi es i s,

one area is the use of the fire ignition frequencies,
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okay. You've heard di scussi on on you know, whet her we
use a room frequency versus a conponent ignition
frequency, whether we use the pre-data base as, you
know, reflective of you know, the events data base
that we should | ooking at to derive the fire
i gnition frequenci es because this is always a poi nt of
contention when we try to process it, are we | ooking
at the right fire ignition frequencies.

And this is an area which one of these
solutions is that we mght try to use the EPRI data
base as, you know, one of the standards to try to
derive fire ignition frequencies and then provide a
table of fireignition frequencies that as a guide for
the inspectors when they use this Phase 2 screening
process.

MEMBER S| EBER: Are you going to use the
Hought on (phonetic) study?

MR WONG |'ve |ooked at the Houghton
study and in fact, fromny experience when | tried to
process one of the findings | ooking at his -- his data
base is limtedto acertaintime wi ndow, | think 1986
to --

MEMBER SI EBER: It ends at 1999 but he's on
2000 and 2001 right now.

MR WONG Ri ght .
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MEMBER S| EBER: But - -

MR. REINHART: Well, we tal ked about this
in one of our neetings. | believe if | renenber the
nunber right, there's maybe seven di fferent data bases
you coul d | ook at.

MEMBER SI EBER: Yes, there are.

MR. REI NHART: And we --

MEMBER SI EBER: But this one is yours.

MR. REINHART: Right. Qur |long termgoa
woul d to get Ji mHoughton's data base up to date and
formatted in a way that we could go into it and come
out of it sinply and have everyone agree that that's
the appropriate data base for the appropriate
situation. |If we can do that, we're nmles ahead and
we' re working on that.

MEMBER SI EBER Ckay.

MR WONG So this is one of the areas.

MEMBER SI EBER  Ckay.

MR. WONG The second area is related to
t he degradation ratings for the --

MEMBER PONERS: Wy is there a resistance
to using for instance, the EPRI data base?

MR. REINHART: | don't think there's a
resistance toit. | think we -- fromtine totime it

gets used. Wat happens is in a given situation,
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sonebody | i kes t he EPRI, sonmebody |i kes sonet hi ng el se
and so we're in a discussion. What we want to able
to do is say what's the appropriate place to go for
category A, B or Cto get the right answer.

MEMBER POAERS: If |I'm a nenber of the
public and | want to | ook at the data base that you' ve
used to assess one of these things, can | get to the
EPRI data base?

MR. REINHART: | don't know the answer to
t hat questi on.

MEMBER PONERS: If | can't get to the EPRI
data base, then | ipso facto can't use it?

MR. REI NHART: The big picture, we want to
make sure the data base that we agree with or data
bases that we agree with are in the public arena. |If
the information is not, at |east we'l]l abl e to show
the informati on that we had that we used to make the
decision. That would public. But whether the EPRI
dat a base per se, inits entirety is public right now,
| don't know the answer to.

MR. JOHNSON: And, of course, | guess, it
goes wi t hout saying, the major chall enge that we face
on all of these issues is to nmake sure that we have an
accept abl e agreed upon net hodol ogy, in this case, an

accept abl e agreed upon frequency and t hen we' ve al ways
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tried in the SDP to make sure that whatever we use
then in terns of the tool is avail able so that people
out si de of the agency can see what we' ve done so t hat
t he process is predictable.

So your question is a good one. W just
haven't -- we've got to seize upon what is the right
source of data, what is the right data base for fire
ignition frequency and then we need to make it
avai l abl e to people can see what it is we used.

MEMBER POVERS: | can t hi nk of not hi ng t hat
would -- | nean the peculiarity of fireis that it's
one that everybody thinks they know everythi ng about
because, | nean, it's a hazard, it's a nucl ear hazard.
It's not like a neutronic hazard and nobody can
cal cul at e except sone guy at Brookhaven or sonet hing
with a fancy conputer group. And so fire is of
interest to people.

| mean, they know that this is a hazard
and when you go through a significance determ nation
process in a fairly nechanistic thing kind of that
sonebody can understand fire, fireignitionfrequency,
ti mes the degradation factor, that | just | ove because
| can never figure out what it is, but you go through
t hese steps, you know, if | renmenber the public, you

know, the first thing l'mgoing to dois say, gee, how
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would I get there. And I'mgoing to sit down.

And if | can't get to the data base, |I'm
going to irritated. |'m going to i rked. And
t hen, you know, you'd say, well, this is an agreed

upon process. Yeah, you and sonebody el se agreed to
it, | didn't agree to it.

MR REI NHART: | under st and.

MR. WONG Okay, let nme go to the next
maj or i ssue that we have t hrough our di scussions. The
second maj or issue that we have identified has to do
with degradation ratings for the defense in-depth
el ements, okay. The defense in-depth elenents are --
that is currently we are -- that is in the SDP
gui dance docunment is the fire barriers, okay, the
aut omat i ¢ suppressi on and al so t he manual suppressi on.
And we have degradation ratings of whether that fire
barrier is highly degraded or noderately degraded or
whether it is in the normal operating state.

And this is an area in which there has
been subjectivity and this is an area in which we're
trying to get thel call the fire protectionwrldto
come to grips to provide us, you know, a good set of
criteria what is really highly degraded, you know,
description, what is noderately degraded? ls it

nearer to scale of a highly degraded or is it noreto
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the nom nally operating --

MEMBER POVERS: Just what the hell do you

mean?

MR, WONG Yes.

MEMBER POVNERS: You know, since this thing
has been founded, |'ve been railing about, | don't
know what -- how to eval uate that nunber.

MR. WONG Right, sothis is one of the big
probl em areas and this is actually -- a lot of these

i ssues is causing us to get, you know, two hours or
three hours of magnitude away fromwhat we think is
t he, you know, the reasonable significance. And so
this is a problem area which is part of the
i mprovenent initiative we're having for fire
protection fol ks, and engagi ng or so the NEI industry
to at |least cone to sonme consensus agreenents |ike
Dana, what you said is what does it really nmean. |Is
it noderately degraded, versus a highly degraded
description and the basis that go with it.

MR. REINHART: In fact, what vyou're
qguestioning thereis the questi on we have to oursel ves
for each factor. W want each one to scrutable, and
under st andabl e, why do we have it, what does it mean,
when do we use it and where do we enter this table,

chart, et cetera and how do we know we're right?
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MEMBER S| EBER: What would niceisif you

took five independent analysts and they all got the
sanme factors.

MR. REI NHART: Ri ght.

MR WONG Well, that's one of --

MEMBER S| EBER: Because it's not clear to
me that that's happening, right?

MEMBER POVNERS: [t's probably not clear it
wi || ever happen but if you coul d have sone cat egori es
and anti dot es and exanpl es and say, okay, this is what
we nmean by noderate, this is what we nmean by severe
and this is what we nean by cl ose enough to nornma
operation, | nean, enough of themso that people could
| ook at them and say, okay, since |l will never have
exactly that situationin any other plant at any ot her
time, but | kind of know what pot to put it in --

MEMBER SI EBER R ght,

MEMBER PONERS: -- that's about the best
you're going to ever have on that very subjective
factor.

MEMBER S| EBER Ri ght .

MEMBER POVNERS: | nean, that one is just
real |y subjective.

MR, WONG Yes.

VMEMBER PONERS: Wel |, there's anot her one
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and that's the degradation of the fire brigade.

MR. WONG Yes, that's another area which
we're --

MEMBER POWNERS: The guy's five pounds
overwei ght, does t hat nean he' s noder atel y degraded or
badl y degraded or what?

MEMBER S| EBER That's easy. |'ve gone
t hrough all of those phases.

MR. WONG Ckay, the thirdissueis the use
of the fire severity factors and right now in the
current gui dance docunent, we don't use it but when we
do a Phase 3 analysis, we use it and the fire severity
factors that | have used in Phase 3 analysis is from
the -- what is provided in the five docunent, the EPRI
five docunent.

Again, hereit is, you know, how-- how do
we -- you know, and when do we use it, you know, to
adjust thefireignitionfrequencies or the popul ati on
of the fire because this is tied to when we devel op
the five scenario we're | ooking at, you know, a big
chall enging fire or do we, you know, screen away the
smal ler firesandtry to establish the significance of
that. So this one you know, it's one of those things
that we have to conme to have sone agreenent.

MEMBER PONERS: You' re doing this radically
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differently than the anal yses for Phase 2 si gnificance
determ nation processes for the really classic
operational event analysis. | nean, they do Phase 1
by wal ki ng through a worksheet based on sonme PRA
anal yses and then in Phase 2 they actually run the
SPAR (phonetic) codes and things |like that.

MR WONG Ri ght.

MEMBER PONERS: Why don't you just beat up
research and say gi ve ne a good fire anal ysis tool and
| can do Phase 2 by a risk assessnent nethodol ogy the
way the guys in Ops do? Make ny life easy for ne.

MR. WONG They are part of the team

MEMBER PONERS: Tell them it wll rmake
their life easy for them

MR. REI NHART: Qur Phase 2 actually, it's
a not ebook that we run through and t he SPAR woul d get
involved in the Phase 3. Whether it's us running a
software, a licensee running a software, conparing
results, there's --

MEMBER POVNERS: You're just determned to
make Phase 2 difficult and nmake Phase 2 automati c.

CHAI RVAN ROSEN: What you' re sayingis they
ought to get away fromthe subjective scal es and get
to analysis technique that provides sonme relevant

answer. And to ne, you know, as much as | hate to
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admt it, | think | agree with you. You know, trying
to interpret these subjective scales, you know, | ook
at afire barrier, is that noderately degraded, n nor
--- degraded in a m nor way or severely degraded, you
know. It shouldn't matter. The question really is,
is what is an anal ysis say.

It may turn out that the fire that you
postul ate doesn't require a fire barrier within that
area. And so | think we'll never get done, we'l]l
here in 10 years arguing about fire barriers and as a
matter of fact, nowthat | say that, | think it was
one of the NRC staff people who said we had a decade
of arguing ahead of us. |If -- and so, you know, |
ki nd of agree with Dana's coment, that maybe rather
than starting this six nonths into that decade, rather
than do that, we ought to step back and say, let's
figure out a way to avoid a decade of arguing, which
m ght fire nodeling.

MR RElI NHART: W' re awar e of t he senti nent
and | think there's a spectrumof sentinents that are
out there fromgoingto a fully automatic analysis to
a sem -automati c anal ysis, tothe notebook check sheet
type of an approach. W appreciate that.

MR. WONG Ckay, the |l ast sub-bullet is the

devel opnent of the fire scenario and here the issue
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is, you know, trying to develop a credible fire
scenario or a fire nodeling that is needed, you know,
to support the SDP process. Basically, you know, the
gui dance that we have to identify the ignition
sources, the likely ignition sources, the fire
nodel i ng, you know, from fire initiation to fire
growt h, the exanple, sone of the switch gear room
scenarios is what are the heat rel ease rates that we
Wil | using to nodel the fire -- you know, to get the
time line of when the fire will go to an extended
damage cables that is overhead.

And we have again, argunent as to, you
know, which is the right heat release rates that we
wil | using? Is it 200 kilowatt or is it 300
kil owatt or 400 kil owatt and that's an area whi ch, you
know, we want to take advantage of what the work that
the fire protection folks have done in trying to
devel op a spreadsheet, vyou know, fire dynamc
spreadsheet, you know. W want to see how we can t ake
advantage of that and use that. This again, is an
area that we need inprovenent and especially, you
know, devel op, you know, kind of a tine line that we
need to look at in order to say whether there's a
credible fire scenario or not.

These are just the mpjor issues. That's
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not to say that there are other issues as well in the
Phase 2 that we have identified and we're going forth
totry to find you know, agreenent and resol uti on for
fixes for some of these issues. The Phase 2
objectives and the goals, this one is sort of a
general issue and one of the things we're striving for
inthe objective of the Phase 2 screeni ng met hodol ogy
is you my have heard the word sinplicity,
transparency, repeatability and reasonabl eness. kay.
This is alist that we're trying to use as a neasure
to try to inprove the SDP

But really one of the desired goalsis to
see if we can conme up with a nethodol ogy that we have
like one order of magnitude so and see if we can
strive to that, but recognize that the fire PRA
nmet hodol ogy that we're using, we have been using the
traditional fire PRA nethod and technique and so
that' s a achi evabl e goal but that's sonething that we
have to | ook at because fromour past experience, we
have, you know, been getting two orders and three
orders of magnitude fromthe Commi ssion's desires is
that in the SDPto consistent with the overall RFP
process the goals istotry to see in the Phase 2 what
order of nmagnitude, so that if we proceed to a Phase

3 analysis, then all we have to do is to | ook at, you
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know, what are the findings and assunptions that we
need to make to bring it back to that order of
magni tude that we're | ooking for

The second bull et is related to
guantification approach and this was asked earlier.
We have a sinplified fornula that is in the current
Appendix F. And as | stated, it is this sinplified
formula that one, we tried to get what we call the
fire mtigation frequency, okay, trying to integrate
the assessnent of the fire ignition frequency that
we've calculated and wused and what are the
ef fectiveness of the defense in-depth el enments. Ckay,
all those four put together.

VWhat we see is that the problemis that it
does not |ink some of the dependenci es between one
factor fromthe other and | i ke you nenti oned earlier,
you may have a degraded fire barrier but if your
ignition source or your conbustible loading is very
smal |, you know, it's how significant is this highly
degraded fire barrier in the context of the SDP? O
you know, and there's also the -- when we nodel the
fire scenarios, the conpeting factors of, you know,
manual suppressi on when you postulate if there's abig
fire growi ng, you know, if there's good suppression

does this degraded, you know, fire barrier, does it
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come into play? So those dependencies are not there
ri ght now and so one approach which we're goingtotry
out is to the same as |like what we did in the safety
SDP, try to develop an event tree and conme up wth,
you know, sone sequences and try to capture this
dependenci es and make this a better tool.

That's all that we can think at this point
in time. The other issues is how do we credit for
conmpensat ory neasures that has not -- to date has not
been vigorously addressed in fire PRA nethodol ogy?

MEMBER S| EBER: You nean |i ke fire watches
and those --

MR WONG Yeah, fire watches, closed
circuit TV, roving watches and so on and so forth. |
under st and t hat Sandi a or Steve Nowen is doing it and
t hey have done sone study | ooking at, you know, the
net inpact of, you know, conpensatory neasures. SO
this is an area in which we probably would take, you
know, sone of the insights and try to inprove the
gui dance | this area.

Critical human actions and the treat nment
of saf e shutdown actions, this again, we aretryingto
come up with a better, you know, basis and you know,
common, you know, rules of how we credit the human

actions and HEPs for, you know, manual shutdown and
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renote shutdown actions. So there's work that has
been done and we'l| take advantage of those insights
fromresearch work.

Treat ment of Appendi x R exenptions, this
area is right nowis not in the guidance and we need
to take a | ook at how do we eval uate the ri sk changes
due to a deficiency in the approved exenption and
wher e agai nst the baseline the approved exenpti on.

MEMBER SI EBER: What was the basis for the
Appendix R exenptions in the past before risk
consi derati on were predom nant ?

MR WONG That, | think --

MEMBER S| EBER You know, there were sone
exenptions because of Appendix R cane after sone
pl ants were designed and built and so you m ght have
ended up, you know, | know of one plant where all the
ox feed punps were in one roomand you' re supposed to
have redundancy. Even though they put in a fourth
punpinadifferent room it wasn't safety grade. And
so there was an exenption there and but there's been
a fair nunmber of Appendix R exenptions in the past.

MEMBER POWERS:. Didn't the agency go
t hrough and | ook at these for the previous chairman
and cone back and say that there were none of the

exenpti ons whose risk wasn't adequately addressed by
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conpensat ory neasures that they i nposed? | nmean, very
few of these exenptions were given willy nilly.

MEMBER SI EBER That's true, that's true.
W had to do something for every one of them

MEMBER POVNERS: | think it cost you nore to
get the exenption than what it would w thout but I
mean, haven't we | ooked at that once before?

MR WONG | think --

M5. BLACK: Yeah, this is Suzanne Bl ack.
We | ooked at that. |'ve seen a study that showed
certain plants we had to go back and do sone nore. W
did a screening study at first and then | ooked at a
couple of plants for these specific exenptions and
determined that the total of them was not really
significant.

MEMBER POVERS: That's right, and so maybe
we're recognizing too nuch of the risk exenptions
her e.

M5. BLACK: | hate to say that but the
criteria we used, the 5109 criteria for exenptions,
you know, to showthat the alternative was as safe or
al nost .

MR. REI NHART: And | think the t hought here
i s whatever was done, is it appropriate or nmaybe not

appropriate to consider that in the SDP. W just want
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to make sure, is this sonething we should give credit
for, should we --

MEMBER SIEBER: | would think so. The
exenption is out there and it's been audited and it's
| egi timate.

MR WONG J.S. has a conment.

MR. HYSLOP: There was one thing, as |
recall this and I'mnot sure we're getting at it, it
was for a roomor an area with an exenption, should
the a part of the baseline fromwhich you cal cul ate
departures for the risk significance associated with
your finding. That's how!l recall it com ng out, or
do you | ook at the case of conpliance as your baseline
and | think that was the thrust behind the statenent
treatnent of Appendi x R exenptions for purposes of
i npact on the SDP. | don't know if that's what
everyone was getting at or not.

MEMBER POVERS: | doubt it.

MR, HYSLOP: Ckay, okay.

MEMBER SIEBER: Well, | do understand it
but it seenms to ne incl udi ng what ever exenpti ons have
been granted, if they were granted andit's true, then
they weren't really significant. And that, | would
t hi nk, becones the |icensing basis and a baseline to

start for SDP. That's ny opinion, personally.

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

284
MEMBER PONERS: Wel |, the headache in all

of this stuff is that you end up with every SDP now
becones absol utely plant specific.

MEMBER SI EBER: That's right, absolutely.

MEMBER POWAERS: And there's no generic
gui dance here what soever.

MR. REI NHART: And we have to go back to
that issue of the licensing basis, what is the
| i censing basis.

MEMBER SI EBER: That's right.

MR. REINHART: How things were written in
the "80's and how people are |ooking at the words
today, a different set of folks |ooking at those
words. There's questions com ng up, ol dissues com ng
up.

MEMBER S| EBER. Wl | ;, and t hen you' ve got
t he added conpl i cation that different plants are under
different sets of rules.

MR REINHART: That's right.

MEMBER S| EBER: Sone are Appendi x R, sone
are not, some are branch technical positions.

CHAl RVAN ROSEN: And there are different
people at the plants, too. It's not just on the
regul atory si de.

MR. REINHART: That's right.
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CHAI RVAN ROSEN: There's know edge

transfers.

MEMBER PONERS: And to cap it all off, we
don't know what the licensing basis is anyway.

MEMBER SI EBER: Wl |, sonebody ought to and
it my take awhile to find out but just the fact that
there's different sets of regulations for different
plants, every SDPis goingto plant specific. So we
m ght as well just nmake matters worse and add a new
winkle to it.

MEMBER POAERS: |'mglad | don't have your

j ob.

MR WONG Well, | want to make a cl osing
statenent. The next one is very easy. This is a
sunmary of the -- all the actions conpleted to date

that we started to enbark on this inplenent
initiative. This is essentially we do need a request
to research.

CHAI RVAN ROSEN: You don't have to read it
to us.

MR, WONG Ckay.

CHAI RVAN ROSEN: Go ahead to t he next one.

MR. WONG CGo ahead to t he next one? Ckay.
The next one is essentially the future activities,

okay, what we plan ahead for us. And one of the
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things that we plan in the imm nent future is to have
a public workshop sone tinme in the early or in early
Novenber to go through each one of these Phase 2 SDP
i ssues and engage the external stakeholders and
i nt ernal NRC st akehol ders, nmeani ng, the people, the --
fromthe regional offices, the inspectors, the SRA' s
to work through each one of these issues and reach,
you know, a general consensus agreement. That's ny
goal on each one of these i ssues because at the end of
the day and the bottomline is that | don't want to
have to go to a regul atory conference and t hen have to
in a contentious argunent with the |icensee on sone
of these issues which we can resolve it, you know,
generically beforehand.

MEMBER SI EBER: | think you have your work
cut out for you.

MR WONG Yes.

CHAl RMVAN ROSEN: You have a busy year
com ng.

MR. REI NHART: And hopefully, and to get
back to your question, your conment, a goal is to have
an SDP that is generic.

MEMBER SIEBER: But flexible enough to
accommodate all these differences.

MR. REINHART: Right, and that's -- a
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challenge is going to getting our arnms around that
i censing basis, howto address it up front and then
what to give credit and not give credit for as we go
through it.

MEMBER SI EBER: Do you fol ks know what t he
licensing basis is for each plant or would you rely on
the |icensee who may not know either?

MR. REI NHART: That's an issue that is out
there and the goal is to have the staff and the
| icensee able to understand what the |icensing basis
iS.

MEMBER S| EBER: See, wi thout know ng for
sure what it is, I'mnot sure how you can i nspect the
pl ant .

MR, REINHART: | understand the dil enma.

CHAI RMVAN ROSEN: Al'l right, it's quarter
after 4:00. Thank you very nuch and we wll --

MEMBER WALLI S: Can | ask a nai ve questi on?

CHAl RVAN ROSEN:  -- nove onto the --

MEMBER WALLI S: Can | ask a nai ve questi on?

CHAI RVAN ROSEN: Onh, you're asking thema
guesti on?

MEMBER WALLIS: Yeah, | wondered if |
could. | nmean, |I'mjust puzzled about what all this

has to do with what we heard the rest of the day. |
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cant' nake the connection.

CHAI RVAN ROSEN: It's just another fire
protection issue. | nean, it's in the area of --

MEMBER WALLI S: Yeah, but | thought we were
goi ng to hear sonethi ng about how the research being
done served the needs of NRR

MEMBER POVNERS: Well, | nean, there were
several points where the speaker said that they were
going to | ook at what cane fromresearch. 1 think the
research that we've heard about is well beyond this.
| mean, | think he's | ooking at stuff that was done in
t he past.

MEMBER WALLI'S: I nthe past, that's right.

MR. REI NHART: Maybe a clarifying point,
the person that did alot of the initial work for us,
as See- Meng nentioned, was J.S. Hysl op.

MEMBER WALLI S: Ri ght, who presented this
nor ni ng.

MR. REI NHART: But now he went to research.

MEMBER WALLI S: That's right.

MR. REI NHART: So he's supporting us al ong
with his contractors are supporting our refinement.

CHAI RVAN ROSEN: Mar k, one of the questi ons
t hat was asked earlier today was about vision and it

was about what is your visionfor this fire protection
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area and nmaybe nore specifically about fire protection
research. Can you tell us what -- you know, we asked
a few vision questions. You're asking really what
woul d you like your future to like?

MR. REI NHART: Well, | have to address the
SDP, that's the part that | own, and ny vision would
, as | said, that we have a way to understand, first
of all, what's a finding and what's not a finding,
what's a performance deficiency, what's not a
performance deficiency, get our arms around the
licensing basis, then take that and nobst of those
i ssues as in the other SDPs, are screened out through
t hose ineffective Phase 1 screening.

The next part would the Phase 2, it
coul d scrutabl e, repeatable, that we can quickly
nove t hrough, nove that and | know we tal ked about can
the inspector do that, do we need a fire protection
excel l ence group, sonmehow have a group that can
qui ckly give us the significance so we can put it in
its proper place and nove on.

MEMBER POVERS: | guess the issue that |
hear nost fromthe |icensees in connection with fire
protection boils down to asking what do you nean by
qui ckly, what would vyour target fromgoing froma --

you' ve had a Phase 1 determ nation that sonmething is
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greater than green, so it's gone to Phase 2. \Aat
kind of turnaround tinme would you |ike in Phase 2.

MR REINHART: |I'mtrying to --

MEMBER POAERS: |' mnot going to hold you
toit. I'mjust trying to understand.

MR. REINHART: ldeally, if an individual
had everythi ng at hand, he ought to able to sit down
that week and conme up with an answer that another
person could sit down with the next week and cone up
with the sane answer and depending upon the
conmplication, it's going to | onger than a week or
shorter than a week.

MEMBER POVERS: Yeah, | woul d caution you
agai nst having as an aspiration that sonebody else
would cone up with the sane answer. | think my
aspiration would sonebody el se coul d under stand why
he came up with the answer he did.

MR. REINHART: And they would hopefully
agree that it's within the decade of green or yellow
or white.

MEMBER POVAERS: | understand. That's what
| was |l ooking for. Next year | will not say why you
got eight days and you said a week.

CHAI RMAN ROSEN: | t hi nk you' ve annunci at ed

a pretty useful vision. Wat | think -- what | would

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

291

like youto dois towite it all down in one or two
par agraphs. That would hel pful. What is the vision
and t hen you' ve annunci ated and here's how!l'd |i ke ny
future to look. | nean, you could create --

MR. REINHART: That's a good suggesti on.
Maybe we coul d do that goi ng i nto our workshop so t hat
everybody can see --

CHAI RMAN ROSEN:  You know, it ought to
exceed your grasp, your vision. Mn's reach ought to
exceed his grasp but wite down the way you' d like to

and you mght find alot of people agree with you and

that wll a good basis to work together.
MEMBER POWERS: | think based on our
interactions wth the licensees, if they |just

under st ood that that's what we were trying to i nvoke,
it would a great confort to them They just see us
going in the other direction and taking |onger and
| onger and | onger to do these things.

CHAI RMVAN ROSEN: Thank vyou. M. Coe
wel cone back

MR. COE: Good afternoon, M. Chairnman
"' malways glad to cone back.

CHAI RVAN ROSEN: One of the two greatest
lies, right?

MR. CCE: Even though I'mthe anchor man.
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CHAI RMAN RCSEN: The check is in the mail.

MR. COE: Not al ways the best position to
inis the anchor man. So |'ve prepared a very bri ef
presentation.

CHAI RVAN ROSEN: Wl |, | conplinent you on
the positioning of the staples in your package,
sonething that's been giving people trouble with al
day. You can see what the tenor of the debate has
been.

MR. COE: | was asked to prepare a brief
presentation on the type of inspection findings that
we' ve had i n our programsinceits inception. The ROP
program that is. What you heard at the |ast
presentation was a categorization | think and sone --
of the inspection findings that came out of the tri-
annual inspection procedure. W also have a nonthly
and a quarterly inspection procedures that is
conduct ed by t he resi dent i nspection staff onsite and
what |'mgoing to give you here today is alittle bit
nor e expansi ve set of nunbers. These are the nunbers
that have cone from the reactor oversight program
since its inception.

There's 156 fire protection findi ngs t hat
we've classified as fire protection findings. They

fall into these four categories, which are the sane
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categories that you just saw a nonent ago. There is
a little bit of overlap and there's maybe sone
findings that could fall into one or the other and
we' ve made sone choi ces here. But in general, you can
see out of 156 findings, we've had two white issues
and although | wasn't here for all of the |ast
presentation, | understood that both of these
particul ar issues nmay have been touched upon.

| n each of these categories, all |I'mgoing
to do nowis showyou a set of -- or some exanpl es of
sone of the findings in each of these categories.
Ckay, t he first cat egory is t he saf e
shut down/ al ternate safe shutdown. And here we're
talking about as an exanple, the first bullet,
i nadequate protection of safe shutdown conponents,
this mght typically a safe shutdown path for a
given fire area has not been protected in accordance
with the Appendi x R requirenents.

CHAl RVAN ROSEN: What does that nean, the
thermal lag isn't adequate?

MR. COE: Either the thermal lag isn't
adequate or the separation isn't there or there's --
or maybe there's deficiencies in being able to
conplete the function that's intended by that safe

shut down pat h, path nmeaning a series of actions taken
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to provide a particular reactor safety function.

Ckay, energency |ighting deficienciesfor
perform ng manual actions for the alternative safe
shut down pat h, shut down out si de t he control roomwhere
the procedure itself could not performed as witten
under the circunstances that the procedure assuned or
finally inadequate procedure for inplenenting
alternate safe shutdown for fire in the main control
room just the procedure itself inadequate in sone
ot her aspect other than it couldn't performed or
perhaps it would, you know alittle bit confusing or
it would lead you astray in sone manner

Ckay, so these are findings and agai n, out
of 157, you'll find -- we found nost of these to of
green significance. Fire protection issues, this
really has to do with detection and suppression
i ssues, snoke detectors inadequate, maybe they were
m spl aced, they weren't in the proper position.
Per haps they were i noperable, they wouldn't work for
various reasons, inadequate testing with sprinkler
system inadequate Hal on system failure to maintain
full area detector coverage, snoke detector or flane
or fire detector, fire brigade problens. kay, these
we classified under this broad category of fire

protection issues.
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The third category is barrier issues.
There are your typical barrier degradation issues,
holes in barrier walls, |agging or a thermal |ag that
was not -- found not to rated at its required
rating, fire doors that had been left open,
conpensat ory mneasures that have not been mai ntained
and adequacy -- questions, continuing questions of
adequacy of thermal barriers.

And finally, failureto foll owprocedures
i s outside of the other category that we | ooked at, at
the first. That was the alternate safe shutdown
category al so had sone procedural problens in there,
but other than that, other failures to follow
procedures m ght i nvol vi ng transi ent conbusti bl es,
fire danper surveillance tests or surveillance tests
in general, failing to follow those tests in
accordance with the witten requirenments, equipnent
control, and failing to follow a procedure which
actually resulted in a fire.

Ckay, and finally, we have a category of
findings that we send directly to traditional
enforcenent. | think we may have touched on thi s when
| spoke on Monday. |npeding the regulatory processis
one of three specific cases that we send directly to

traditional enforcenent regardless if there was an
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i npact that could neasured in using and SDP process.
This, of course, would invoke escal ated enforcenent
and civil penalties and those sorts of sanctions.

In this particular case, inpeding the
regul atory process may involve failure to obtain NRC
approval when it was required, failure to provide the
NRC wi th conpl ete and accurate informationif we -- if
t he approval was bei ng sought, failure to conplete --
failure to conplete nonthly inspections of
extingui shers. That doesn't sound like it's in the
right category. | don't think that's correct. |'m
sorry, | guess it is an error. | apologize.

And the final point here is or the fina
exanple is failure to performa safety eval uati on and
submt it again. It's just the general nature of
t hese findings is that we should have been part of a
decision that the licensee made and we were not
provi ded that opportunity.

That conpl etes ny presentation

CHAI RMAN ROSEN: Fant asti c, Doug.

MEMBER PONERS: Doug, if | wanted to | ocate
and follow up on the details of these, is there a
sunmary witten sone place?

MR. COE: Yes, the way that we conducted

t hese exanples is we |ooked in our inspection data
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base procedure or our findings data base and if you
wanted to | ook at nore detail, we can provide that to
either basically a highlevel lineitemdescription or
we can gather further detail from our plant issues
matri x.

MEMBER PONERS: | guess, why don't we start
w w th the highest, the next --

MR CCE: The next |evel down.

MEMBER POVNERS: If | wanted to followit up
nore than that, | can get in touch with you.

MR. COE: Sure. In fact, do we have a copy
of that here with us? W do. W'I| provide that to
you right away.

MEMBER POWERS: Thanks. Let ne ask a
guesti on. How do your inspectors feel about
i nspecting for fire protection nowadays.

MR. CCE: Howdo they feel about i nspecting
for fire protecti on nowadays.

MEMBER PONERS: You know, the last tine we
talked they felt |like they were --

MR. COE: |'mgoing to ask Peter Koltay to
address that question. Peter is on ny staff and is
actively engaged in participating in the SDP process
t hat you just heard about and the i nprovenent process

there. He also attends fire protection neetings that
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are held out in the field, in the regions and in
various industry foruns. So, I'Il let --

MEMBER PONERS: Did he go to the Seattle
neeting?

MR COE: Yes.

MR KOLTAY: Pardon ne?

MEMBER PONERS: | asked if you went to the
Seattl e neeting.

MR. KCOLTAY: Yes, | did. | mssed you. |
didn't see you there.

MEMBER POVERS: | know, | couldn't go this
time and | was crying in ny beer ever since.

MR. KOLTAY: | don't knowif | need further
clarification on your question, but the inspections
are done at several levels. One is designated team
| eaders, each region has, and there's a -- | nean
sone team |eaders are better trained in fire
i nspection than others. So we get fewer phone calls
from the ones that are trained and have nore
experi ence and have quite a few phone calls -- no
| onger directed to us because we refer themto the
technical group, Eric Wiss' (phonetic) group for
t echni cal questi ons.

As far as the SDP goes, though, | would

say that there's a good percentage of inspectors out
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t here who do not dislike the existing SDP.

MEMBER PONERS: Do not what ?

MR. KOLTAY: Do not -- they got used to it
and after a year or so, they -- sone of themactually
feel that it works for them Don't forget, not every
i ssue cones into headquarters and not every issue is
as conmplicated as the ones we constantly discuss.
There are hundreds of issues out there handled in the
region by the inspectors and the SRAs and they don't
cone to us because it works for them and probably
because they screen them to green and they're
confortable with the outcome. So you know, it's not
a total failure at that |evel.

MEMBER POAERS: You're giving ne the sense
that 1'mlooking for is that -- | nean, | think what
you're telling me is that you have a grow ng and
they' re growi ng up confortable with this whol e thing.

MR, KOLTAY: | believe so, until we get
down to the real PRArisk infornmed technical detail on
what they should pick for an ignition frequency or
t hey get confused just howto grade it or barriers or
what do to with the fire brigade not perform ng
properly and they don't even knowhowto enter it into
t he i nspection report right now So you know, those

questions cone up regularly but at sone |evel, nost
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findings are handled at the regional |evel by the
i nspectors.

CHAl RVAN ROSEN: Why don't you let them
enter fire brigade performance into an inspection
report? 1 don't understand that or I never knewthat.

MR KOLTAY: It's -- I'"mnot sure how we
got where we are with this. Ri ght now, we give
instructions to the inspectors to inspect the fire
bri gade or observe fire brigade drills at |east once
a year and spend so many hours doing this. But
there's no real -- there's not an SDP to assess the
bri gade performance, and their observations or any
conments they would like to nake about the fire
bri gade right now, manual Chapt er 0612 on
docunent ation, basically tells you, well, if it's a
m nor violation or just an observation, you can't
really enter it here. Soit's sort of a Catch 22 for
them We didn't provide them the right vehicle at
this point and | think the technical people are
| ooki ng at that and we shoul d com ng up with sone
kind of solution to that.

CHAI RVAN ROSEN: That' s al arm ng, | think.
| think because we count so nuch on suppression, and
very nmuch of that is the fire brigade, it would seem

tone afairly --
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MR KOLTAY: It's not totally lost --

CHAI RVAN  ROSEN: -- not trivial Dbut
certainly possible to define two things that you wi sh
fire brigades didn't do or nmaybe better what they do
do, you know, that they |ook at the pre-plan before
they go and fight the fire, that way they understand
that and communi cate each other to it, that their
bunker gear is in good shape and that they don it
properly and tinely. | nmean, it's the obvious things.

MR. KOLTAY: There is one source for that
and that's really the licensee's drill critique.
They' re supposed to and they do critique their own
drills and that's recorded and it's available to us.

CHAI RVAN ROSEN: Ri ght .

MR, KOLTAY: But it would nice if they
had a nore independent assessnent, like the NRC
assessnent.

CHAI RVAN ROSEN: So why don't you have your
resident inspectors watch their drills?

MR. KOLTAY: They do. They do.

CHAI RMVAN ROSEN: And write down what they
see.

MR. KCOLTAY: And they do and right nowit's
sort of information that they provide to the tri-

annual team but it's not found necessarily in an
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i nspection report |ike you would expect it to , |
woul d expect it to

CHAl RVAN ROSEN: Right, | didn't know you
weren't doing that and that, to ne, is -- that's
al arm ng.

MR. CCE: There is a threshol d above whi ch
an inspector will wite a fire brigade finding and
| ve given you one exanple that we drewfromthe data
base of findings that we use to prepare this
presentation. The specific case that | held up was a
fire brigade that receives a failing grade during
drill or thefailureto use a self-contained breathing
apparatus during a drill when they shoul d have.

| think that the problem that Peter is
relating to you is in many ways the standards that
should appliedto fire brigade performance are very
uncl ear and subjective. Andsol thinkit'sdifficult
in some cases for inspectors to generate a finding
when t he standards are so subjective, but there is a
threshold, as |I've shown here, that clearly we wl|l
docunent .

MEMBER WALLIS: Can | ask my question
agai n? Maybe |'m just perpl exed because | have the
wr ong concept of what the nmeeting is about. | thought

t hat part of our real purpose today was to | ook at the
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research programand see howit net the needs of NRR
and | just don't see the connect. | nean, we hear
this list of findings, it tells me nothing about
whet her the research program is adequate or not.
Maybe |1've got conpletely the wong idea of what's
goi ng on.

CHAl RVAN ROSEN: Wl I, | think you did. |
t hi nk our nmeeting was to | ook at the research pl an but
there were other objectives as well.

MEMBER WALLI S: So t hese are separateitens
all together.

CHAl RVAN ROSEN:  Yes.

MEMBER WALLI S: They don't fit sone overall
obj ecti ve.

CHAI RVAN ROSEN: Ri ght .  The neeti ng becane
a hodge- podge after

MEMBER WALLI S: Ckay.

CHAI RVAN ROSEN: Yes, there were sone ot her
i ssues besides the research plan.

MEMBER WALLIS: Okay, | was under some
m sunder st andi ng t hen.

MEMBER POVAERS: One of the reasons these
| ast two topics came up explicitly is some of the
f eedback we got during our various plant visits and to

the regions and we got an earful on these things.
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CHAl RVAN ROSEN: Doug, let ne get back to

your --

MEMBER PONERS: On the SDP, the fire SDP
got hit nore than any other single thing that I heard
and it addressed all the issues that the speaker
brought up. | nean, he got themall, so | suspect
he's gotten an earful.

CHAI RVAN ROSEN: On this slide where you
listed all the findings, you have URI there's 29
unr esol ved i ssues.

MR COE: Yes.

CHAI RVAN ROSEN: Those are things that are
tied up in these barriers, like 10 of them are in
barriers.

MR. COE: Yes, yes, and typically they're
either going to an unresolved item because we
haven't decided if a deficiency exists and sone of
that, of course, goes to the question of the clarity
of the design basis or the licensing basis and
ot herwi se an unresolved itemnmay that an i ssue has
entered an SDP process and the report was sinply not
del ayed for the conpl etion of that process and so the
report was issued as an unresol ved item

CHAl RVAN ROSEN: Wl I, it's 4:35 and we are

fini shed except for what should we do with what we' ve
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heard. Thank you, Doug.

MR. CCE: Thank you.

CHAI RVAN ROCSEN: | have been taki ng notes
of some questions that the commttee has asked and
what the commttee seened to interested in with
respect to these speakers and | can go through that
but I woul d prefer naybe before | did that or inlieu
of doing that, perhaps give ne some gui dance to what
we say, what | say on your behalf to the full
conmttee on, | think it's Friday or maybe Friday and
Sat ur day.

CHAI RMAN ROSEN: Yeah, that's why | asked
the -- oh, | thought it was Mark Reinhart. Onh, well,
okay. Let's -- we've got about, | don't knowa really
short time on the agenda, | think only a half an hour
to sunmari ze the subconmmittee's deliberations today
for Friday and what | was going to propose was that |
just tell the full coomittee what we heard in terns of
you know, just goi ng t hrough t he agenda and t hen spend
some time on everything you questioned and talked
about but trying to hit sone what | think are the high
points of what the conmittee was interested in by
extrapol ati on fromthe questions and comments. Dana,
did you have any other ideas on that?

Ckay, let me go through it. On initia
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briefing, on fire risk research plan, the commttee
was i nterested in what the mssionfor fire protection
research was and we didn't hear that and what future
was desired. The conmttee was i nterested in what the
i kelihood of nultiple fires was, what the cleanup
fromsnoke effects of fires and the fire risks in non-
reactor facilities, including facilities being
deconmi ssi oned.

MEMBER SI EBER: That's a serious issue.

CHAl RVAN  ROSEN: St ock side fue
fabrication.

AVOCE Wll, that'stheonly thing -- we
| ooked at the risks. W spent sonme tine |ooking at
criticality but criticality effects people at thesite
itself. It's not going to go nuch beyond that. And we
worry some about safeguarding the material but that's
somewhat outside of the risk domain. Wen you get
into the risk domain, the only place that we canme up
with anything that was really significant as far as
t he public was concerned was it's fire and it's fire
over and over and over again. Every time you turn
around in that facility, you got fire. And in the
processing facility, you vegot firew th kerosine. In
the cindering facility you've got fire with the

furnaces and in the fuel assenbly area, you' ve got
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fire wth cl ad.

A VO CE: Yeah, but you're grinding an
oxide. You got a little aerosol problemthere, you
know, hook the filters and take care of it. But fire
is -- fireis the biggy in this facility.

CHAI RVAN ROSEN: Okay, |'ve added that to
the list. In the area of fire risk requantification
activities that we heard about, the comm ttee asked
questions in the area of the scope and schedul e and
process and participants, who is involved. W note
that fire risk requantification during shutdown is
inmportant and that it's excluded from the current
studies. W noted that the techni ques that are being
devel oped i nthe requantification studies would used
ultimately by plants that adopt NFP 805 so the whol e
i ssue of whether 805 will ever used by anybody, it's
critically determ ned, | think, by how one ends up on
risk requantification, whether that technique is
amenabl e to use.

MEMBER S| EBER. | need sonebody to refresh
my menory. Was it ever decided whether |icensees
woul d allowed to partially adopt 805?

CHAl RMAN ROSEN:  Yes, and it was deci ded
and the answer is, yes, they can.

MEMBER S| EBER: Boy that turns things into
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another little bit of a ness as far as being able to
i nspect and establish what the licensing base is, |
t hi nk.

CHAI RVAN ROSEN: Maybe.

MEMBER SI EBER: You know, they'll cherry
pi ck what ever the --

CHAI RVAN ROSEN: Wl |, the i ssue i s whet her
the staff should |l et themcherry pick and | think that
t he decision is based onthat it was the desire not to
pl ace another barrier --

MEMBER S| EBER: Wl |, the argunment to al | ow
themto partially adopt is the fact that they would
probably never adopt if they to do it totally all at
once.

CHAI RVAN ROSEN: Ri ght .

MEMBER SI EBER: On the other hand, | can
pi cture the cherry picking.

CHAI RMAN ROSEN: I's there any --

MEMBER S| EBER: That's okay if it's okay
with the staff.

M5. BLACK: W had a lot of discussion
about that and what actually it neans to cherry pick
because i n 805 you don't have to reanal yze all of your
rooms and so | think our position is that when you

decide to adopt it, you should do all the up front
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wor k that you need to do which is not that nmuch to get
into the process and then area by area you can deci de
to anal yze an area once you run into a problem but
you don't have to anal yze the whole plant. So that's
what we would call cherry picking.

MEMBER SIEBER: So it's built into the
process.

M5. BLACK: Soit's built intothe process.
So you would an 805 plant but with your old
licensing basis, you probably wouldn't pick it up
unl ess you have one problem area that you wanted to
anal yze but you would 805 inthe plant with your old
determnistic licensing basis in nmost of the fire
areas.

MEMBER S| EBER. kay, thank you

CHAI RVAN  ROSEN: One other protocol
question, | think that at this stage of the nmeeting we
typically go off the record, just to -- aml| correct
about that?

So I'lIl adjourn the neeting for the
pur poses of the record.

(Whereupon, at 4:41 p.m the neeting in

t he above entitled matter concl uded.)
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