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P-ROGEEDI-NGS
8:33 a.m

CHAl RVAN ROSEN:  The neeting will now
cone to order

This is a nmeeting of the Advisory
Conmittee on Reactor Safeguards Subcommttee on Fire
Protection. | am Steve Rosen, Chairman of the
subcommi tt ee.

ACRS nenbers in attendance are Jack
Si eber, Tom Kress, Dana Powers, G aham Wallis.

The purpose of this neeting is to
di scuss a nunber of the fire protection issues which
i nclude 10 CFR 50. 48 rul emaki ng which would permt
licensee to voluntarily adopt National Fire
Protecti on Associ ation Standard 805, performance
based standard for fire protection for |ight water
reactor electric-generating plants as an alternative
to existing fire protection requirenents.

Nunber two, the staff's approach for
resolution of issues related to post-fire safe
shutdown circuit anal ysis.

Nunmber three, devel opnent of fire
dynami cs tools for inspectors, and;

Nunber four, the staff's proposed

rul emaki ng for post-fire manual acti ons.
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W will be hearing fromrepresentatives
fromthe O fice of Nucl ear Reactor Regul ation, the
Nucl ear Energy Institute and Duke Energy will be
maki ng presentations during this neeting.

The subconmittee will gather
i nformation, analyze rel evant issues and facts and
formul at e proposed positions and actions as
appropriate for deliberation by the full commttee.
Marvin Sykes is the cogni zant ACRS staff engi neer
for this neeting.

The rules for participation in today's
neeti ng have been announced as part of the notice of
this neeting previously published in the Federal
Regi ster on August 19, 2003.

A transcript of the neeting is being
kept and will be nade avail able as stated in the
Federal Register notice.

It is requested that speakers first
identify thensel ves and speak with sufficient
clarity and volune so that they can be readily
hear d.

W have received no other witten
comments or requests for tinme to make ora
statenents from menbers of the public regarding

t oday' s neeting.
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W will now proceed with the neeting. |
call upon M. John Hannon of the O fice of Nuclear
React or Regul ati on to begin.

MR. HANNON:  Good norning. |I'm John
Hannon, plant systenms branch chief. And with ne
this nmorning is Suzie Black, the division director
f or DSSA.

W have been working very diligently
behi nd the scenes to prepare for this session. W
appreci ate the opportunity to neet with the ACRS
Subconmittee on Fire Protection.

Let me now turn over to Suni
Weer akkody, he's the section chief in charge of the
fire protection section

MR, VEERAKKODY: M nane is Suni

Weer akkody. |'mthe section chief of fire
protection. | assumed this position June of this
year .

Wiat 1'd Iike to do first is as part of
the old, we'll introduce the key elements of the
presentations that Ofice of Nucl ear Reactor
Regul ation and the Research O fice would present.
And also identify the case staff nenbers who nake
t hose presentati ons.

The first presentation would be 10 CFR
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50.48(c) which is rulemaking. It is also called
NFPA 805 rul emaking, and it's in its final stages.

The key people who woul d nake the
presentations are fromthe rul emaki ng branch, Joe
Bi rm ngham and then frommny staff | have Paul Lain
sitting sonewhere. Paul Lain and J.S. Hyslop wll
speak to how the O fice of Research is supporting
that effort. And what they will do is since | am
told that we have not neet with you for about a
year, so we will give you an update of what we have
acconpl i shed over the | ast year and the status, and
then there's a nunber of another elenents that we
woul d be di scussed pertaining to the rule.

The second topic will be risk-informng
associ ated circuits. That presentation would be nade
by nyself and Mark Salley who is in nmy staff. And we
have a nunber of acconplishnents that we have nade
as a branch. W have gone as far as we can go in
this area.

Just a qui ck background on this topic.
About 3 years ago we stopped the inspections on
circuits because of a nunmber of issues. And over
the last 3 years we have done a ot of work in this
area including a nunber of experinents, including

creating a new i nspection guidance that hel ped
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i nspectors identify that are risk significant.
Again, 1'll leave the details to the presenter. That
wi Il be our second presentation.

The third presentation would be nade
Naeem | gbal on the devel opnment fire dynam c tools.
And | think here you have shared the NUREG 1805
which is a draft docunent. | think you have shared
with the ACRS nenbers. And what we have done there
is a nunber of things were purely qualitative many
years ago. W have devel oped sonme screening
quantitative type tools for the use of the
i nspectors. And Naeem woul d go into how and when
t hese tools would be used in our regul atory process,
and then go into sonme details of what the tools do.

And our final presentation would be on
manual action rul emaking. That will be presented by
David D ec of the Rul emaki ng branch and he woul d be
supported by Ray Gallucci and Phil Qualls fromthe
Fire Protection and also by J.S. Hyslop from
Resear ch

And | al so understand there is one other
key el enent that you woul d be hearing from our
parent branch, that's on the fire protection
significant determ nation process.

One of the things before the oral
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presentations start, | want to sort of give you a
very quick overview of the common thread, so to
speak, that | have recognized as the conmmon thread
that runs all these issues. | was able to take an
outside ook at the fire protection issues just
because I"'mnew to the area. And what | am finding
is there's a |l egacy issues. Wat | nean there is

t hat because of the regul ations, the reg guides, the
i nformation notices there are sone confusions out
there in ternms of the licensing basis, what is rea
i censing basis, what is outside |licensing basis.
And in all of these efforts that you would be
hearing today one comon thread you would find is
that we are | ooking for creative ways to achi eve
safety wi thout undue burden to stakehol ders. The
reason | state it this way is one of the easiest
solutions if both us and the industry had unlimted
resources is to say, you know, spend a | ot of
resources clarifying what the |icensing basis is and
get the licensees to address all conpliance issues.
We are not going down that path. The path that we
are going down is a path where we use the
performance basing and risk-informng as the nexus
or as the main approach.

That is nmy last slide. | just want to
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make sure that | take a few noments to thank you for
giving us the opportunity to cone to you. And we
are going to sit down here and listen to your
guestions, take your feedback and determ ne how or
whet her we need to change the direction we are
heading in the fire protection area.

Finally, if after our presentation if
you feel that the fire protection we aren't going in
the right direction, we would appreciate your
endorsenent of that. Because, as | said, the |egacy
i ssues to solve the nunber of issues that we
confront, the whol e agency has to work together and
your endorsenment of the overall direction can help
us achi eve that end.

Thank you very nuch

CHAI RVAN ROSEN:  Wel |, thank you very
much, Sunil, for that useful introduction. W
certainly will do our best to provide you with the
support you have requested.

MR. LAIN. Hello. M nane is Paul Lain.
I'ma fire protection engineer with the plant
systems branch.

This briefing on NFPA 805 rul emeking is
going to be done by three people. W have on sort

of the technical support Joe Birm nghams in the
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rul emaki ng branch and he's the project manager for
the rul emaking. And then J.S. Hyslop will tell us
how Research is assisting in the 805 rul emaki ng.

W' ve briefed the ACRS annually for the
| ast 4 years. | think the |ast one was June. Maybe
the whole conmttee. It was June of |last year with
Eric Wiss. W've had a | ot of people changing. But
| just wanted to quickly review sone of these itens.
This is sort of the briefing here.

"1l go over the first four sections,
background advant ages and structures and Joe will be
going over the rule structure and the status of the
rul emaking and then J.S. will cone back in with the
rel ated Research side.

Background. | think all of you are very
probably famliar with a lot of these itens.

Appendi x R canme in in 1980 and then the
agency got very involved with the PRAin the late
'90s. We came in our different SECYs, one to work
with industry to develop the fire protection
standard, the rul emaking plan in 2000. And NFPA 805
was published in 2001 and we went out with the
proposed in 2002.

Just to quickly go over some of the

advant ages of 805. One is to reduce regulatory
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burden, you know. One way it does that, there's
going to be with the circuit analysis which you're
going to hear about later, | think there's going to
be a lot of issues. And this is going to be one way
that |icensees can use this approach to sort of
reduce the exenption process and be able to ferret
out the risk significant issues versus the non-risk
i ssues and deal with them thensel ves versus comi ng
into headquarters with a | ot of exenptions.

It al so endorses the National Technol ogy
Advancenent and Transfer Act of 1995 and encouraged
agenci es to endorse consensus standards. | think
t hat was probably one of the | ead pieces why we went
this way.

W' ve al so involved industry in the
devel opnent of the standard, plus also we' ve hel ped
to devel op the guidance for the inplenentation
gui dance.

It will be voluntary, so then licensees
that take a look at this and feel that they don't
necessarily gain a |lot economcally won't be forced
into going this way. But if they feel they can, |
think we've got some indication, we've got at |east
15 plants | think |ooking at going this way. So the

nunber is increasing as to the rul emaking.
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MR. SIEBER. So you aren't going to

al | ow pi cki ng and choosi ng?

MR LAIN. No. It's going to be the
whol e facility will have to sort of switch and
becone an 805 pl ant.

MR SIEBER  You either buy it or you
don't? Right.

CHAI RVAN ROSEN:  Woul d you characteri ze
those 15 plants w thout namng then? Are they the
ol der plants, the new plants, the bigger plants, the
smal l er plants? |s there anyway to characterize
t henf

MR. LAIN. Doug Brandes m ght be able to
tell, but I know his facilities are looking into it.
| think a lot of themare the pre-'79 plants. But,
Doug, would you |ike to comrent?

MR. BRANDES:. Yes. Can you hear ne now?

|'mthe one that cane up with the nunber
15, so | thought 1'd volunteer to explain a little
bi t.

There are a nunber of utilities who are
currently working to update their fire protection
program primarily the safe shutdown program And
our thinking was that these guys are right now under

pressure fromtheir respective regions to press
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forward. But if they have the opportunity to del ay
their update until the new rule was available to
them they would probably benefit from adopting it.
So this is a conbination of older and newer plants.

CHAI RVAN ROSEN:  So it's plants that
have found the need to update their fire protection
i censing basis, that would be a way to characterize
it?

MR. BRANDES: Yes, primarily their safe
shut down program

CHAI RMAN ROSEN:  Saf e shut down program
Ckay. Thank you.

MR. BRANDES: Thank you

MR. LAIN. Somet hing 805 does, it does
set specific performance goals and criteria which we
don't have in Appendix R And you can focus in on
your risk significant issues and then prioritize
your issues and spend your resources in the nost
significant way and all the while maintaining safety
margi n and defense-in-depth. | think those are
going to be sonme key hurdles within the
i npl ementation that you basically have to go over as
you mai ntain sufficient safety margi n and defense-
i n-dept h.

DR. WALLIS: Do you have a neasure of

NEAL R. GROSS
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what the safety margin is or sonmething to be --

MR LAIN. Right nowit's qualitative.
W are working with the inplenentation guide to sort
of confirmit.

DR WALLIS: So how do you know t hat
you' ve mai ntai ned a safety margin?

MR LAIN. That's a good question, |
don't have an answer for you.

DR. WALLIS: The same thing goes for
def ense-in-depth? | nean, these are good words.

MR LAIN.  Yes.

DR WALLIS: But wthout sone kind of a
hard neasure or sonething quantitative or definite
or tangible.

MR LAIN:  Yes. Yes.

Doug, you have a comment ?

MR. BRANDES: Yes. Again, Doug Brandes.

And I'minvolved with this. | chaired
the NEI task force working with this rul emaki ng so
|"d like to at | east offer sone insights.

One of the fundamental prem ses in
transitioning to a risk-inforned |icensing basis
based on 805 is that the plant is safe today, safe
tomorrow. So that the way we're structuring it is

that existing licensing basis can be dropped in as a
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poi nt of departure with the caveat that we're
recommendi ng that |icensees | ook back at any

engi neering analysis to be sure that all the

hi storical engineering analysis for fire protection
nmeet the quality of our expectation for current day
engi neering analysis. And with that concept in safe
t oday/ saf e today nakes sense.

W al so have a provision for any change
to the licensing basis. W run through a change
eval uati on process essentially based on the reg
guide 1.174 to be sure that you mmintain safety
mar gi ns.

DR. WALLIS: So this is so you can | ook
at your PRA?

MR. BRANDES: |'msorry?

DR WALLIS: You use the PRA then as --

MR. BRANDES: |If available, either the
PRA or the whatever |PEEE analysis is avail able.

MR LAIN. | think Fred may be getting

into this alittle bit later. H s presentation wll

follow us and he'll probably be tal king about the
i npl ementation guide in depth. |Is that correct,
Doug?

MR. BRANDES: That's ny presentation

MR LAIN. Ckay. Ckay.
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Yes, sir?

DR. POAERS: You' ve addressed maybe the
issues in margin, but the issue of defense-in-depth,
unl i ke many aspects of reactor safety, defense-in-
depth is a fairly tangible specific thing within the
area of fire protection.

MR LAIN.  Yes.

DR PONERS: | nean it has a definition?

MR LAIN.  Yes.

DR. POAERS: And we know what the |ayers
of defense are. | nean, it's pretty transparent
whet her you have that or not have that. | mean, at
the end of the day after you've done everything you
ei ther have that or you don't. It's not a judgnent
call.

MR, BIRM NGHAM  Paul ? Joe Bi rm ngham
Ofice of NRR

And briefly what NFPA 805 does it
carefully defines what defense-in-depth is and then
it talks about if you make a change to a plant, then
you review the defense-in-depth. And if you' ve
changed anyone of the three typical things that we
have that if you' ve reduced one, then you'd better
| ook at the other two carefully to see if you

either: (a) increased those to preserve an adequate
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amount of defense-in-depth or that you haven't
reduced that one |level of defense-in-depth to a
poi nt where it's not tenable.

DR PONERS: Well | nmean it seens to ne
if you' ve reduced any one of the layers to the point
it's not tenable, then you don't have defense-in-
dept h?

MR. BI RM NGHAM  Absol utely.

DR PONERS: It seens to nme that the
nore crucial thing is that you may have rendered
t hem not independent of each other. That woul d be
the nore difficult thing, | think. Because inbedded
in the concept of defense-in-depth is one |ayer
doesn't inpact the other.

MR BIRM NGHAM Right. 805, we
basically describe it as integrated and then the
assessnent is an integrated assessnent of defense-
in-depth. And your point is a good description of
t he way 805 approaches it.

DR WALLIS: Yes. You need sonme kind of
a mat hematical formula that says you have to have
all three up to a certain level. As you approach
that imting level in any one of them sonme kind of
a nmeasure goes off scale. | don't know what the

nmeasure is. | could probably construct a formula
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t hat woul d have that characteristic.

MR. BIRM NGHAM Yes. And as you
poi nted out, you cannot reduce any one of the |levels
bel ow where it's no | onger useful.

DR WALLIS: Less than mninum | evel.
And do you know what that is? Is it specified?

MR BIRM NGHAM  Each level -- | nmean,
it really is a specific -- you have to approach each
application on a specific basis. For exanple, in
fire protection defense-in-depth you start off wth

DR PONERS: Detect fires. Prevent
fires.

MR BIRM NGHAM -- prevent fires and
detection and mitigation, suppress, mtigation and
so on. |If, for whatever reason, you reduce one you
need to ensure that the others have conplete
adequacy.

DR. POAERS: Let's explore the first, as
well as this description of this just a little bit.

You have to prevent fires. Ckay. |

nmean, it's pretty hard to know. If you're

successful, it's hard to know that you're
successful. If you' re not successful, it's very
obvi ous you're not successful. So |I'mnot sure how
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you rendered that into a mathematical fornmul a.

MR BIRMNGHAM It makes it a difficult
thing to do. And if you go into a fire area and you
deci de for whatever reason this fire area is
difficult to prevent fires, it has nore oil punps
and so on that are in there, therefore nore
conbusti bl es, you have to | ook at your mitigation
systens. Are those going to be adequate should we
have a fire?

If you go into a fire area and you're
able to say this area has none and we're going to
prevent the introduction--

DR. PONERS: Now | understand what you
wer e tal king about reducing things. You're saying
it's not so nmuch you're reducing things, that things
are reduced just be it's function.

MR, BI RM NGHAM  Correct.

DR. PONERS: And so now you have to
bol ster sonething el se because it's inpossible to
change the function of this facility.

MR Bl RM NGHAM  Yes.

DR PONERS: This particular region.

CHAI RMAN RCSEN: Let ne recogni ze a
menber of the public.

VR, HENNEKE: |*'m Dennis Henneke with
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Duke Power, and |I'ma PRA guy. And | was on NFPA

805 committee in circuit analysis and |' m working
with inplementation guide with NEI

Def ense-in-depth and safety margins is
one of the key areas that we recognize in the
i mpl enentati on guide that really needs to be better
defined out of 805. 805 does define it and because
fire protection has sonmething you wap your hands
around about ignition frequencies and, you know,
i kel ihood of a fire, suppression capability and
saf e shutdown that people feel confortable that
def ense-i n-depth can be neasured and nai ntai ned. But
in actuality when you start looking at it it's as
conpl ex as any other defense-in-depth argunent. And
so we're trying to |l ook at specifics in the
i mpl enent ati on gui de.

And you tal k about formula for it, the
PRA is a fornmula for defense-in-depth. It is a
def ense-i n-depth nodel because it takes all the
attri butes of defense-in-depth and neasures it. So
one would think that you could nmeasure | ow risk and
you' ve mmi ntai ned a nmeasure of defense-in-depth.
However, the PRA' s uncertain and so you have to | ook
at defense-in-depth in a qualitative standpoint and

you have to put sonme guidelines out there.
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One of the aspects, for exanple, that
we've had with the staff, say, in the circuit
anal ysis you can't have circuit anal ysis issues
where the conditional core danage probability is
1.0. And we'll argue back and say well, first, you
have a spurious operation probability but if you
| ook at defense-in-depth, you can fail an attribute
of defense-in-depth |like safe shutdown, which is a
core damage of 1, as long as the other attributes
are strong.

So if you had a likely fire with a
condi tional core danage of 1, then that would be
i nsufficient defense-in-depth. If you had an
unlikely fire and you had suppress but you still had
a core damage of 1, that woul d maybe be okay as | ong
as your risk is shown to be | ow

So there's still things about defense-
in-depth we have to define, and we've nmade an
attenpt in our draft and inplenmentation guide to do
that. But it is one area |'ve talked to Paul about
that really the NRC needs to | ook at and nake sure
that we've taken a shot to define it better, take a
| ook at it and make sure that that's kind of what we
wer e thinking and make sure that's strong. Because

that's definitely an area going forward if we're
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going to safe today/safe tonorrow, that's where
we're going to validate that that's true.

DR. WALLIS: Can | ask if we're going to
see this inplenmentation guide then?

MR LAIN.  What was the question?

DR WALLIS: Are we going to see this
i mpl enent ati on guide? Are we going to have a
presentation on it or does --

MR LAIN. Yes, you'll be having a
presentation on it. And I think it was also, did we
not provide you a copy of that?

DR WALLIS: But it's a draft, isn't it?

MR, LAIN.  Ckay.

DR. WALLIS: But that may be where the
real issue gets faced?

MR LAIN.  Yes.

DR WALLIS: Ckay. Thank you.

MR SYKES: Let ne correct that. You
may have provided a copy of it, but the Conmttee
nmenbers have not gotten a copy of it. [I'mnot sure.
| need to go back and check nmy files, but | don't
recall getting a copy of it.

MR LAIN. It was a fairly thick
docunent .

MR, SYKES:. Kkay.
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CHAI RMVAN ROSEN: | woul d have to speak

up for the PRA branch of the ACRS which woul d point
out the PRA doesn't introduce uncertainty. The
uncertainty is there. The PRA sinply takes a shot
at attenpting to quantify it.

DR WALLIS: And then DI D or defense-in-
depth is a way of taking care of the uncertainty.
So | ook at the worse thing and say how do we defend
agai nst that, even if we are wong about bits of the
PRA, we still got sone defense. So they are
i ntertw ned.

MR. BIRM NGHAM  Joe Birm ngham NRR
agai n.

The process for NFPA 805, the analysis
that it goes through, is an engineering analysis
t hat uses quantifying the risk. But then when you
get done, it then purposely takes a | ook at defense,
did we preserve defense-in-depth adequately, did we
preserve safety margin. And it follows that formula.

DR. PONERS: Wthout wanting to del ay
the procedures, | will not contest ny fell ow
menber's use of PRA as the quantifier of defense-in-
dept h.

DR. KRESS: Al though you would Iike to.

DR PONERS: "Il reserve that for
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either later in the proceedings or tonight.

It's not that | disagree with the
utility of PRA as a way of assessing. | just don't
believe that defense-in-depth is solely a
mani festati on of PRA and uncertainties identified in
the PRA. | believe it addresses nore.

DR KRESS: | think that would be one
aspect of it.

DR PONERS: It is one aspect of it.

DR KRESS: Yes, but there is an
addi ti onal aspect that | agree --

DR POAERS: An additional aspect of it
t hat says there are things --

DR KRESS: You just don't know the
guantitative side.

DR PONERS: -- that we don't know how
to do.

DR. KRESS: That's right.

MR LAIN. Ckay. A quick overview of
the 805 structure. It has a core fire protection
program fundanental programwthinit. It also has
sort of a parallel structure. It has a determnistic
side and a performance based side where you can
transition into the determ nistic side and then use

t he change control process to change your facility.
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| think it was designed that way to make transition
not as hard.

It requires to establish your
fundanental fire protection programto go back and
do a reevaluation to transition and to nodify, |
guess we're nodi fy your existing fire protection
programto conformto 805. But it also it allows
i ncludi ng existing exenptions in Generic Letter 86-
10 of type evaluations to be able to sort of
gr andf at her your existing programinto 805.

It al so provides guidance on perform ng
your nucl ear safety analysis, fire nodeling and fire
PRAs.

To quickly go over the core fundanenta
program |'mnot going to hit each one of these
points, but this contains a |ot of what sort of
Appendi x R al so has, but it's your design el enents,
your design requirenents. |If you have a sprinkler
system it says it needs to foll ow NFPA 13, your
fire brigade needs to follow NFPA 600; it has those
types of itens. It has sone determ nistic
requirements |ike you need to 5 fire brigade
menbers.

DR PONERS: That's one that has been a

curiosity to me because of the interface with OSHA
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rules on entry where if you have two |ines of attack
on a fire, you haven't got enough people to conply
with OSHA with 5 nenber team

MR LAIN.  Yes.

DR POAERS: Have you run into a problem
w th that?

MR LAIN. Not that |'ve heard. | sort
of get the feeling that they would like to even |ess
than that 5 person team | think. | think there's a
history on it. I"'mnot that famliar with the
history, but | think they fought for at a m ni mum of
having a 5 nenber team And | see where you're going
here that it's --

DR. POAERS: Yes. If you have 2 people
entering into a hazardous area, OSHA wants 2 people
out si de.

MR LAIN.  Yes.

DR PONERS: That pretty well consunes
your team

MR LAIN.  Yes.

DR. PONERS: And so 2 lines of attack on
afire, which is a pretty conmon strategy, you
haven't got enough folks. | mean, how does that
interface with OSHA work?

MR. LAIN. | don't have the background
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on that particular topic. | don't know if anybody
el se here does.

DR PONERS: | nean, it seens |ike we've
got to.

MR LAIN.  Yes.

DR. POAERS: | mean, 805 says m ni nmum of
5 menbers on a team Ckay.

MR. LAIN. It doesn't say you can't have
t en.

DR POAERS: But it says a m nimum of 5.
But it seens like a mininumof 5 runs counter the
conmon strategies for attacking of fires. Now, 805
doesn't say you have to have two lines of attack,
but if you |l ook at the fire protection plan at
plants, it's not unconmon for themto have --

MR LAIN. To have nore.

DR. POAERS: -- a strategy of two lines
of attack on a fire.

DR KRESS: \Were does the local fire
departnment other than the plant personnel fit into
t hat ?

DR PONERS: You know, |'m not sure how
it does, Tom Because | nmean the local fire
department is going to have a two |ine of attack

approach on every fire.
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DR. KRESS: That's what | nean. That's

why | nentioned it.

DR. PONERS: | nean every fire they're
going to have this two |ine of attack. But --

MR LAIN. Their response tine is a
little bit longer And it's sort of they're called
in afterwards, after the initial fire brigade.

DR POVNERS: Ckay.

DR. KRESS: So it's the response tine
t hat woul d prevent that?

MR LAIN.  Yes.

DR PONERS: | nean this a question
that's cone up to me every since the first draft of
805 cane out, but | don't see howit -- | mean, it
just seens like it has to at |east say sonmething to
sonebody about this OSHA requirenent.

MR, QUALLS: Paul, may | ask a question?

MR LAIN.  Yes. Sure. | renenber it
bei ng di scussed before | joined the branch. This is
Phil Qualls fromthe plant systens branch.

MR, QUALLS: H . My nane is Phil Qualls.
|'ve inspected a ton of fire drills. | was an
inspector in Region V for a |ot of years before they
closed it.

What you typically see during the fire

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

30

drills is actually the fire brigade | eader making
the decision to attack it fromone side based on the
size and the location of the fire which | eaves
actually 4 nenbers to make that approach. There are
two approaches to every fire area, typically, in the
pre-fire plan such because the fire is perhaps in a
| ocation where you have to approach it from one of
two directions. But typically there is one fire

bri gade maki ng the approach in one direction based
on the location and the type of fire which allows
you 2 people to make the first entry and 2 people
free and a fire brigade | eader to satisfy the OSHA
needs.

DR. POAERS: And what you're saying is
the practicality of the matter is that in the event
of a fire the attack is really fromone direction?

MR. QUALLS: Typically, yes, because
t hey have two approaches because that's the pre-fire
plan. So there's going to be two approaches. But it
depends generally on the location and the type of
fire as to which approach is used.

DR PONERS: Well then it seens to ne
t hat what you've got to say in your plant plan is
the fire brigade | eader will select a line of attack

fromthe two options that he has and attack it only
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in one direction and not claimthat you're going to
take a two direction attack.

MR, QUALLS: Well, that's what you
usually see in the drills, is attack from one
direction based on the size and | ocation of fire.

DR. POAERS: But that's not what you see
inthe plan. | can't say universally true, but it's
not unconmmon.

MR. QUALLS: | wusually see the option.

DR. POAERS: You al ways had the option
to attack in only one direction.

MR, QUALLS: But that's what | see
during the drills. And that's certainly --

DR. POAERS: What you're telling nme is,
is that it's coimmon to attack it on one direction,
and | accept that.

MR, QUALLS: Well, see, nost fires that
woul d require--

DR PONERS: Here it looks like to ne
that you're stuck. |[If you can only attack it in one
direction, then you got to nmake a deci sion.

CHAI RMVAN ROSEN:  Wel |, in the beginning.
Later on, | nean after your reinforced by the off-
site fire --

MR QUALLS: In the incipient --
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DR PONERS: Yes, once you're

rei nforced, then you got enough.

MR, QUALLS: If it's too large that they
can't put it out fromone direction, my experience
has al ways been that the fire brigade | eaders are
ready to recommend off-site assistance. | haven't
seen any hesitancy about that.

DR PONERS: Well, we have lots and lots
of exanpl es of whether there's been hesitancy in the
conbating of fires.

MR, QUALLS: |'ve seen sone of that,
too, but not in getting off-site assistance.

CHAl RVAN ROSEN: Al right Paul .

MR. LAIN. Okay. Next slide.

Sonme itenms in NFPA 805 sone differences
from Appendi x R One is cold shutdown. You guys
m ght be famliar with this. Basically the fue
needs to be brought to a safe sable condition,
nmeani ng hot standby.

The lighting requirenent, there's not a
specific 8 hour energency lighting requirenent. \Wat
isin 805 is within the nuclear safety anal ysis and
Appendi x B is some guidance that sufficient |ighting
needs to be available to performthe intended

actions. So that's going to be one of those
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i nspection itens where they go in and they make sure
t hat they have sufficient lighting to do all their
manual actions or other itenms that they do.

The termalternate and dedi cated --

DR. POAERS: Does that give you a
probl emon the lack of specificity? W've had in
the last 5 years | bet you have seen a dozen
conpl aints about the lack of enmergency |ighting at
plants for fire protection. And here the inspector
is looking against a fairly objective criterion. Now
he's going to | ook with sonething that's nore
anor phous, it becomes nore contentious here. |Is
t hat going to cause you a probl enf

MR LAIN. Well, | think the history is
that they've allowed in a | ot of exenptions that
they' ve allowed to use portable lighting and the
light. I"mnot exactly sure why it didn't
necessarily get in 805 or not.

MR. SIEBER: Candl es.

MR LAIN.  No. Hopefully, no candl es.

Any help fromthe gallery back here?

MR BIRM NGHAM One of the observations
in 805 is that you're basically advocating a
performance based approach. And the determnistic

approach says we need 8 hours to go to cold
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shutdown. In 805 you only need to go to hot
shutdown to be in a safe stable condition typically.
And you can achi eve that nuch, nmuch nore rapidly
than getting to cold shutdown. So the amount of tine
you need is far |ess.

So to say, for exanple, an 8 hour would
be excessive--

DR PONERS: But if | look at the
hi story of things that have cone to ne, whether
there was |ighting or not?

MR. BI RM NGHAM  Wet her there was
lighting or not. And we have conpl ai nts under our
exi sting Appendix R --

DR PONERS: Yes.

MR BIRM NGHAM -- the determnistic
requi renment.

DR PONERS: Yes. These are al
Appendi x R or its branch technical position
alternative and things like that. And technically it
was you didn't have enough lighting to work the
alternate shutdown panel. | nmean, is there |ighting
or not? It's not whether you had 8 hours of
lighting. And clearly it's a judgnent, but they're
reducing this nowto a judgnment call. And the guy

says yes, | can put it out with the pen light. | can
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run the shutdown panel with the penlight on ny key
chain versus the inspector that says now you need 50
| umens per square foot or sonething |ike that.

MR LAIN. | think we're going to find a
ot of those itens within the performance base.

DR. POAERS: | bet you do. And
especially in 805.

MR LAIN. Inspecting themis going to

be --

MR. BIRM NGHAM |'mgoing to take just
one small objection to the judgnent call. The
j udgnent call is supposed to be based on engi neering

anal yses, which sonmetinmes get real close to a
j udgnent call.

DR POAERS: Yes, it's real close.

MR. BIRM NGHAM But | agree. It does
force themat least to ook at it and nake that
call.

DR PONERS: | think ny overall point is
when | ooking at 805 | think we need to | ook at where
our history of difficulties has been and say are we
going to nmake this worse or are we going to clear up
sonme of these things in a way that both the |icensee
and the regulator can look at it and say, yes, we

understand what's required here. And we're reducing
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t he requirenment to make judgnent.

But we got a lot of these things. |
nmean - -

CHAI RVAN ROSEN: But the best exanple is
not the dedi cated shutdown panel. Because these are
operators operating within a procedure at a facility
t hat they've been trained on and all they really
need is a powerful flashlight. 1 don't think a
[ight on your key chain is what's anticipated, but
with a powerful flashlight or a lantern it seens to
me fairly obvious. This is not a hard judgment for
me as an engi neer to nake and a trai ned operator
with a powerful flashlight operating on a small,
effectively small panel can usually do the job.

Now, there are | ot harder engineering
than that is my point.

MR. BIRM NGHAM  Thank you.

MR WEERAKKODY: This is Sunil
Weer akkody agai n.

Dr. Powers, | think your observati on,
woul d say we could even sonmewhat generalize in that
what you're saying is since we are going to a
performance based risk-informed rule let's | ook at
t he performance history and let that guide us. So

if we have any really caveat | would add is there
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may be a | ot of performance issues out there, but we
got to take the substantive perfornmance issues that
can have an inpact on the key goals and the
performance criteria. You know, that's ny take of

t hat .

DR. POAERS: | nean, that's ny
generality. The lighting sort of thing is just an
exanpl e of where -- you know, and there's a dozen of
them t hat have cone in over the last 5 years. And
you're going froma fairly specific requirenent to
one that's a | ot nore nebul ous here.

You know, | can understand why you m ght
well want to do that, because as M. Rosen points
out, the requirement to have fixed energency
lighting versus a strong flashlight is one that |
think is suspectable to analysis. And it would
probably conme out the way he says it is, that you
have a strong flashlight, it's perfectly good
enough. But ny point is that this history, that we
ought to use when we're | ooking at this 805.

MR. VWEERAKKODY: Yes, | will agree. And
this is very consistent with, let's say, maintenance
rule. You can't performance based wi thout a
preci sion of the past performance, or that's what

it's com ng down to.
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MR HENNEKE: Paul ?

MR LAIN.  Yes.

MR. HENNEKE: Yes. Dennis Henneke, Duke
Power .

My understanding is 805 still requires
energency lighting simlar to Appendix R And so if
you have an action, a manual action or working on,
say, a shutdown facility, enmergency lighting is
still required. It's just not the 8 hours.

It says, for exanple, if you have a fire
within 10 m nutes you performan action and you can
performthat with certainty within 15, then
performance requirenments woul d say you have
emergency lighting that's 15 mnutes long. There's
no provision in there to take exceptions for
flashlights at this point. So that still has to be
somet hi ng sonewhere now as far as a deviation or
somet hi ng of that sort.

CHAI RMVAN ROSEN:  You're saying that's
what 805 now requires?

MR. HENNEKE: Yes, it still requires
energency lights, it's just a matter of tine.

MR. LAIN. Yes, it's under a guidance
under the nuclear safety guidance that basically you

have to have sufficient lighting to be able to do
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your anal yzed shut down.

MR HENNEKE: That's right. So there's
really no difference, it's just no timng of 8
hours.

MR LAIN.  Well, it's a realization that
you don't have to have fixed 8 hour energency if
you're going to have a shutdown.

MR HENNEKE: And in fact, we've | ooked
at cases where you may be running energency shutdown
for 24 hours, you have to have 24 hour lighting. |
nmean, there nmay be cases where it actually may be
nore strenuous. But the timng is based on the
actual timng of the expected action. And | think
that's the only difference, there's nothing in there
t hat says you can't have it.

CHAl RVAN ROSEN:  Okay. WI I you nove
on.

MR LAIN. The terns alternate,
dedi cated | think are not necessarily spelled out.
| think people are going to have to docunent their
anal yzed shutdown nethod. And it could be the sane
sort of concepts that, you know, you have an
alternator, you have a redundant safe shutdown
train. You know, it tal ks about protecting your one

shut down train.
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One thing 805 does allowis sort of feed
and bl eed for pressurized water reactors. And |
t hink we take an exception to that in the rul emaking
and don't necessarily allow that as your sole safe
shut down net hod.

Recovery action. Recovery actions, |
guess, are defined are actions outside the control
room or outside your other control panel. And the
determ ni stic approach says you basically can't use
recovery actions and if you do use recovery actions,
then they have to be anal yzed and that puts you into
t he performance based approach is what 805 tal ks
about .

And then an addition requirenent or
criteria is 805 has added a radiation rel ease
criteria for areas |ike waste processing.

So our inplenentation strategy, one of
themis working with NEI on the inplenentation
guide. We're al so tal king about having a regul atory
gui de, a performance based fire protection
regulatory guide. It's a determnistic regulatory
gui de, which is 1.189 and we've decided, | guess, to
put together a reg guide that will have the NEI
i mpl enentati on guide, also the NEI circuit analysis.

We are in the mddle of reviewing rev D
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of the inplenentation guide. Joe will probably talk
about that a little bit nore. W' ve participated on
their two pilots. They had a change control process
pilot in Farley and a transition pilot in MCuire.
| think both of those went very well. | think
everybody on the teans learned a lot and | think the
i mpl enentation guide is going to benefit fromthis.

You' || probably hear a little bit nore
about the circuit analysis here in the next
presentation.

Li cense anmendnment SRP, we are devel opi ng
a SRP to take a ook at the first couple of
submttals. W expect themto be extensive to kind
of put together a tenplate on howto do or how a
transition should do. And then we're devel oping a
standard review plan to review those initial SRPs.
We expect the follow ons to be nore admnistrative
and have the ROP process review those changes to the
805 pl ans.

We are al so | ooking into enforcenent --

CHAI RMVAN ROSEN: The ROP process? You
nmean the normal inspection process?

MR. LAIN. Yes, the normal inspection
pr ocess.

And we're | ooking into having
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enf orcenent discretion during the transition
process. W don't necessarily want to penalize
sonmebody for doing a |lot of self analysis and
finding any problenms and docunenting probl ens. So
we're | ooking into not necessarily witing
violations for any new found itens or old design

i ssues that cone up during the transition process.

And then | guess in the future al so
we' Il be devel opi ng i nspection procedures for the
i nspectors as to how to review these 805 pl ans.
We' Il probably get a ot of that out of the audit,
the SRP type work to figure out what needs to be
reviewed and then howto reviewit. | think that's
going to be probably a lot of work in 2004 for us.

MR, WEERAKKODY: Again, this is Suni
Weer akkody.

One comment |'d like to add is for some
of these itens that we are considering we nmay have
even a need to go to the Commi ssion | evel to get
approval .

MR LAIN. This is on the enforcenent
di scretion?

MR, WEERAKKODY: Yes. Because anytine
we have to use a process other than the one we

currently have to give usually for the licensees to
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find and fix issues, sonetinmes that need arise. And
so we're | ooking on those, too.

MR LAIN.  Yes.

CHAl RVAN ROSEN:  Now, how i s that done?
What regul atory process is it through which you
request the Conmission to grant you authority to use
enf orcenent discretion?

MR WEERAKKODY: |If you take the case of
manual lighting, there | think we sort of stayed
ahead of the gane in the sense that when you send
t he proposed through for Comm ssion work, we attach
t he enforcenent description also for their work.

In the case of mamnual action what we are
considering doing is working with the other offices
in the agency and their branches to cone up with the
change we need and use a SECY for a notation board
to send it up to the Conm ssioners.

MR, LAIN. For 805 and circuit analysis.

CHAl RVAN ROSEN:  You woul d use a SECY
and wait for the Conmm ssion to cone back with an SRM
or --

MR, WVEERAKKODY: Yes. Yes.

MR. LAIN. Okay. | would like to turn
it over to Joe Birm ngham the project manager for

t he rul emaki ng.
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MR. BIRM NGHAM  Good norning. |'m Joe

Birm ngham |I'mgoing to talk to you a little bit
about the rule structure.

NRR | ooked at and nmade an assessnent
that we needed to nodify the rule for 10 CFR 50. 48
in order to adopt 805. Specifically what we did is
we are going to incorporate NFPA 805 2001 edition
into 10 CFR 50. So 805 will actually becone part of
t he rule.

Wthin the rule structure we've
identified six exceptions to the standard. It wll
probably -- actually, | think we're going to end up
wi th seven because we're going to add an exception
that allows |icense amendnents for those things in
Chapter 3.

Sone of the exanples of other exceptions
are 805 will allow a manual process in |lieu of
sei sm ¢ standpi pes and hoses for sone plants that
can't neet that requirenment. W, as an agency, are
going to insist if that's in your |icensing basis,
you need to conply with your |icensing basis.

The rule structure requires a |license
anmendnent to adopt 805 including identifying any
license revisions or any tech specs that need to be

changed at the tine that the |icense amendnent is to
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be granted.

The rule structure also requires
licensees to conplete a plant w de evaluation. This
is the integrated evaluation. |It's a fire area-by
fire area evaluation that's built into 805 before
changing any of the fire protection program el enent.

Under the rule structure |icensees wl|
docunent this evaluation and retain the records on
site. It's not purposeful. W're trying to nake
this as easy as possible to adopt this new program
Rat her than send vol unes of stuff to the staff,
we're going to allow licensees to maintain it on
site, the site wide evaluation, and then we will as
part of the reactor-oversight process cone in and
selectively |l ook at parts of that.

Those alternatives to neans of conplying
with 805, alternatives to 805 and changes in Chapter
3 elenents, as | nentioned before, we're going to
require a license amendnent. We | ook at Chapter 3
as a core of fire protection program el enents that
gives us kind of a transition to a risk-informed
per f ormance based approach. It won't be so
radically a change that we won't have tinme to
adjust, yet at the sanme tine we wanted to all ow

licensees to be able to nake changes to these over
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time. And we think for now this is the right
structure to go through.

W nmade a determnation that NRC
proapproval of methods will not be required. This is
a consideration that certain nethods such as fire
nodeling, fire PSA currently are not devel oped or to
t he point where NRC could review and approve them
yet at the sane tinme we don't want to restrict
i censees fromtaking benefit of these nodels when
t hey becone available as part of their risk
argunments. The change |'m making, one | want to
i nput as much information as | can into this change
fromfire nodeling then | would like to quantify the
risk in using a fire PRA would help fromthat.

DR. POAERS: Let me ask a question of
this third one. |I'moperating from nenory, but
doesn't 805 say you can use net hods approved by the
regul atory authority having jurisdiction or whatever
| anguage they use?

MR Bl RM NGHAM  Yes.

DR. POAERS: And you're bathing out on
t hi s?

MR BIRMNGHAM Let nme clarify very
carefully. What 805 requires is that |icensees use

net hods that are acceptable to the authority having
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jurisdiction. And acceptable nmeans it's sonething
that we as an agency | ooked at and can accept. W
may not have conpleted the revi ew and approval
process, for exanple, but |icensees need to make an
assessnment that is going to be acceptable to us.

DR PONERS: Here's the difficulty I'm
running into with this collection of things here. A
guy goes through and he uses sonething that has sone
currency in 5 nmethodol ogi es and things |ike that.
And he has all the docunents on the site and he
sends you notes, and says |'ve done all this. And
you say great, |'ll get around to checking you
Okay. There are what? Sixty-eight sites or
sonmething like that; you check themat the rate of
about 4 a year. So it could be 15 years before this
guy gets checked, right? And he's hacked it up
compl etely.

MR. BIRM NGHAM |'mnot the inspection
expert, but I will point out that we do triennial
i nspections. And one of the things we're trying to
do is work with the regions, work with the IPM work
with the inspection branch on focusing the triennial
i nspection to take an overvi ew | ook of how t hey've
i mpl enented t he change, too.

You know, if we've got 15 of 16 plants
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transferring to 805 over the next 3 or 4 years, you
know, the rate that they will get |ooked at is nuch
nore frequent than you are conjecturing there.

DR PONERS: When | visit the regions
there are a few things consistent in their coments
to ne. One, they hate the significance
determ nation process and the second one is they
don't have enough expertise to help the in fire
protection.

MR BIRMNGHAM | think |I've heard that
poi nt expressed a few tines about the IPA. | think
it's a thing where they're growing to learn to
appreci ate certain aspects of it.

Qovi ously when you change from | have a
clear violation |licensee, you nmust correct it
because it's a violation versus |licensee at you're
not in conpliance and it goes into your corrective
action program And then under the corrective action
programit may turn out that | can do sonething el se
that brings itself back into conpliance.

DR. PONERS: | understand that. But ny
point is here, the one I'mtrying to pursue, is do
you really understand how qui ckly these things --
mean you said the plants are transitioning into 805

at a neasured pace.
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MR. BIRM NGHAM  Yes. W guess about 4 a

year.

DR. POAERS: Four a year. And you can
run about 4 inspections a year?

MR LAIN. Wthin each region.

MR. BIRM NGHAM W don't have specific
plans to inspect each plant specifically as it
transfers.

MS. BLACK: Excuse ne. This is Suzanne
Bl ack, division director. Excuse ne.

Qur current plan is the first triennial
after transition would be kind of a baseline
i nspection like we did after maintenance to | ook at
how they inplenmented it. And we woul d have a
speci fic inspection procedure for that. And then
they would routinely go back to the triennial
i nspections that we do, the next round.

DR POWNERS: But the question is who
inspects all this stuff? Is it going to be the
regions that inspect it? Because they're
complaining to ne that they can't do it.

M5. BLACK: Well, the regions, we had
pl anned on having the regions do it with an
i nspection procedure and training that would help

them And, of course, if they needed assistance, we
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could look into providing either contractor,
headquarters --

DR. POAERS: It is a fairly subtle
t hi ng, especially in the nethods.

M5. BLACK: Right. And | agree. | nean,
t he mai ntenance rule we had the sanme probl em because
you're sending inspectors out there to | ook at
somet hi ng they' ve never | ooked at before. And it
t akes sonme training and some good inspection
procedures.

CHAI RVAN ROSEN: | think this is simlar
but nore conplex than the mai ntenance rul e.

M5. BLACK: Yes, definitely.

CHAI RMAN ROSEN: Because if they're
doing fire nodeling --

M5. BLACK: Right.

CHAl RVAN ROSEN:  -- then they're using
conputer code and all kinds of assunptions and the
details of that nodeling are significant.

M5. BLACK: But you'll hear sone nore
about that later this afternoon about what kind of
gui dance we're putting out on that.

CHAI RMAN RCSEN: Ckay. Good.

MR HANNON:  This is John Hannon.

If we were in a perfect world, we would
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have approved fire nodels, approved fire PSA.  But
we're not there yet. And to the extent that any of
these itens are available to be approved by the tine
we issue the reg guide, we would intend to endorse
those in the reg guide. But that's not likely just
due to the tine.

DR POAERS: But you see what the
difficulty you ve got is on the one hand -- you're
right. There are a |ot of ways of do these things
now. Nobody has ever come up and said, ah, this way
is perfect. This is the good way. Consequently,
peopl e are doing things in an imaginative way,
trying to do a good job, but people make m st akes.
It seems to nme you should be | ooking nuch cl oser at
that than if you had one that everybody said yes
this is the way to do it, they went to school, they
| earned how to do it and it woul d be oversight, at
best, for making a mi stake. Now they can nake a
m st ake just because it's easy to nake mi stakes in
fire anal yses.

M5. BLACK: One of the things that
Research is doing is they' re | ooking at different
fire nodels. And we're going to put out a gui dance
docunent that says you can use a fire nodel in this

way, but this is where it's inappropriate to use it.
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And with that kind of guidance, we think it would be
easier for the inspectors to look at it and say well
this doesn't look like it's within the requirenents
of its use or the area where it's appropriate to use
it.

MR BIRM NGHAM | think your
observation is that, you know, it's a challenge for
the regions, that they're going to need sone
training, that they need to be brought up to date on
t he changes that 805 introduces. That it is easier
when you're doing a new process such as introducing
fire nodeling that these things are a little nore
subtl e than they have a determ nistic requirenent
and go out to see if the licensee neets it. And we
need to work with the regions.

| think you may or you may not hear, but
| believe the industry has already pointed out that
we need to work with the regions. They' ve asked us
to work with the regions to get a conprehensive
approach to this. And | believe the inplenmenting
gui dance is one of the areas we're going to do that
in.

The thing that's a little in our favor,
there won't be all that many plants i medi ately.

W'll have a chance to --
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DR. POAERS: Well, | nmean, you got a |ot

of things going in your favor. | nmean, if nothing
else the NEI's fire protection forumis just an
excel l ent vehicle for the transm ssion of know edge
and under standi ng and where difficulties conme up. |
nmean, that's one of the best forums, | think, for
peopl e making the transition to go to and what not.
So, | nmean, there are a |l ot of advantages, but this
does seemto be a rough spot.

MR. BIRM NGHAM  kay. Thank you.

My last bullet was on approval nethods.
The NRC is not going to do prior approval, although
when these nethods are submitted, we plan to review
t hem f or approval .

Deconmi ssi oning plants nmay al so conply
with the NFPA 805. There's a section of 805 that's
set up for that. And this is just a follow on once a
pl ant has changed over to 805, they can continue
complying with it as they go into deconm ssi oni ng.

DR POWNERS: \When the fuel is renoved
fromthe plant, then they can switch to sonething
else? | think that's what it is. | nean, | think
you have a rule that says that.

MR. BIRM NGHAM The way 805 is

structured, basically the enphasis which is from
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say, shutdown to radioactive release control. And
the enphasis -- | mean, that's an appropriate --

once you've actually entered decomi ssi oni hg you

take the fuel out, so that's the appropriate.

| wasn't quite sure, you said they could
switch to sonething else. And | didn't knowif --

MR. LAIN. They can go from 50.48(c) to
50.48(f) | think in the requirenents. Then there's
also items within 805, | guess, that is the
enphasi s.

DR PONERS: Well, | think there's a
di fferent NFP standard they go to once the fuel is
gone.

MR. BIRM NGHAM  Onh, | understand what
your question. No. There's a different portion
within the standard for it, it's Chapter 5. Yes.

DR POVNERS: Ckay.

CHAl RVAN ROSEN:  What about future
pl ant s?

MR BIRM NGHAM  Good question. The
NFPA peopl e have al ready thought about future plants
and there's NFPA 804 that has been devel oped for
future plants. | don't have a | ot of know edge
about it nyself, but that was sonething they had

al ready | ooked at.
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MR. LAIN. W are pushing themto try to

make a perfornmance based standard for advanced
reactors right now. 804 right nowis pretty

determ nistic and we are the comm ttee, and we sent
a letter in requesting themto work on a perfornmance
based.

CHAI RMAN ROSEN:  |I's there sonething
about future plans that would nake themdifferent to
where a risk-informed performance based met hod woul d
not be --

MR LAIN. Well, we're going to try to
| ook at other plants besides the |light water reactor
pl ant s.

CHAI RMAN RCSEN: | understand there nmay
not be light water reactor, but the only part of it
t hat seens apparent to nme is there is will be very
little performance basing for future plants when
t here have been none built.

DR. POAERS: If MT has its way, there
aren't any future plants so we don't have to worry
about it.

CHAI RMAN RCSEN: Wl l, | don't have any
comment whether MT will have its way or not.

But just thinking about future plants

and fires, fires are going to be relatively nore
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important in future plants than they were in past,
inmy view, sinply because LOCAs are going to be
relatively less inportant. So core damage w ||
likely be nore likely to occur fromfire in future
plants than they were in the current plants,

rel atively speaki ng.

M5. BLACK: This is Suzanne Bl ack.

In my opinion, and there are opinions
|*ve heard of others, is that if you had known what
you know about fire protection before you built the
pl ants, you could have routed cabl es and separates
t hi ngs nmuch so that it should be a nmuch |ess risky
situation due to fire if you properly design the
plant. But to try to retrofit these plants after the
Browns Ferry Fire and even as far as future plants
that were built after that, they were already pretty
wel | designed. And so | think that's one thing
that's being taken into account in advance of
building it that should help the situation.

CHAl RVAN ROSEN: Wl |, | think we have
to conpeting effects in the future plants. Future
plants will have a | ower core damage frequency from
internal events, first.

M5. BLACK: Right.

CHAl RMVAN ROSEN: And as you suggest
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they' Il also have a | ower core damage frequency for
fire. The only thing we're discussing here is which
one will be, of these two | ower peaks will be

hi gher ?

M5. BLACK: Right.

CHAI RVAN ROSEN:  And in ny viewthe fire
one will still stay higher, even though as you
suggest, those plants will be specifically designed
with separation and all of advanced kind of ideas
that were built in, for instance, to the later
plants of this generation.

| was sinply wondering why a risk-

i nformed standard would a priori not apply to or be
nore difficult to apply to future plants than
current plants? Thus, it's not apparent to nme why.

MR HENNEKE: Yes. This is Dennis
Henneke, Duke Power .

804 was actually witten before 805 as
kind of the first shot. And they had sone new
aspects, but didn't have a |ot of PRA input and
ri sk-inforned i nput. And then they wote 805 and
were intending to go back and rewite 804. But 805
took a trenendous amount of effort by a | ot of
peopl e, including the staff and the industry and,

you know, a conmttee of 30 people working for a
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couple of years with contract help and everyt hing.

So, going back and rewiting 804, they
can use 805 but there's still a trenmendous anount of
work to do that and there really hasn't been any
push at this point to rewite 804 until 805 bugs are
all worked out.

CHAl RVAN ROSEN:  Right. But what | hear
you saying, Dennis, is that it's clearly the intent
of the commttee to do so and to provide that
alternative to designers of future plants.

MR, HENNEKE: Yes. Sure.

DR WALLIS: Well, there nmust be sone
limts, however, to the scope of sonmething |ike 804.
| mean, you're not considering a situation where the
entire core catches fire?

CHAl RVAN ROSEN:  I1t's made of
conbustible materials.

DR. WALLIS: Yes. But that's beyond the
scope.

DR. POAERS: So are the light water
reactors.

DR. WALLIS: That's beyond the scope of
NFPA. That's a mmjor accident and that's not
covered by the thing we're tal ki ng about today,

surely.
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How do you decide? What's the limt of a
fire? | mean, how big a fire are you considering in
t hese sorts of standards?

MR SIEBER It consunes all the
conbusti ble materi al .

DR WALLIS: Wwell, the whole core.

MR S| EBER  Yes.

DR. WALLIS: That's not within the scope
of this standard.

MR. BIRM NGHAM | think we probably
addressed the original question. And the question of
what we do for future reactors, which is beyond 805,
certainly is a good subject that we could expand on.

CHAl RVAN ROSEN: Wl |, the staff isn't
prepared to discuss future plants. But the ACRS is.

MR. BIRM NGHAM  Thank you. | understand
t hat .

CHAl RVAN ROSEN: W' re al ways prepar ed.

Pl ease continue on the current plans.

MR. BIRM NGHAM kay. The last thing |
want to nmention in the rule structure is that it
does all ow NRC to review new risk-inforned,
performance based nethods as they are introduced in
the future. The structure has a -- we've introduced

10 CFR 50.48(c), at paragraph (c) as an alternative
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basically to paragraph (b), which is sort of
Appendi x R We are considering whether or not there
ought to be a paragraph (d) that introduces things
such as -- it would be placeholder for things like
manual actions. A placeholder for future risk-

i nformed nmethods to be placed under rather than
goi ng back and nodifying 10 CFR 50.48(c), but we
haven't really made up our minds on that. But this
is 10 CFR 50.48(c) alternative to (b).

Any questions on the structure? Ckay.

Next | want to go into a little bit of
what is our current schedule. The proposed rule was
i ssued in Novenber 2002. W had a 75 day conmment
peri od, which ended January 2003. W' ve devel oped
conment resol ution and worked that out pretty nuch
with OGC at this point.

The Federal Register notice package is
in concurrence with OGC.

As has al ready been noted, we have
recei ved Revision D of the inplenenting guidance
that was provided to the NRC in April 2003. The
staff has reviewed it and had comments on it,
benefits probably fromthe pilots. And one of the
things that | think that we were concerned about is

what appeared to us as an attenpt to introduce a
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ot of risk or risk-informng of the Chapter 3
elements in those. That's probably sonme of our
maj or conments.

Staff has prepared comrents on Revi sion
D and we will be transmitting those to NEI for their
review shortly.

O fice concurrence's plan for QOctober of
2003. W would like to present the final rule to
the ACRS, CRCR in Decenber of 2003. W say Decenber
but actually we'd like to try for Novenber. Wen I
prepared this | slated Decenber for the outlier.
And | really would like to try to get it into
Novenber .

DR WALLIS: When we see this, can we
see the inplenentation guidance as wel | ?

MR. BIRM NGHAM Wl |, certainly we can
gi ve you that revision.

DR WALLIS: And that will be the final
version of inplenentation gui dance?

MR Bl RM NGHAM  No.

DR WALLIS: Wuld it still be a
fl exi bl e docunent that's going to change after the
rul e cones out?

MR. BIRM NGHAM Revision D was given to

the staff. It's a full version, but it was a version
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for comment. And the staff feels we have substanti al
comments on it. And NEI does plan to provide us an
additional revision of it that will follow | ater
than the rule foll ows.

DR WALLIS: Don't the two go together?
| mean, you can't very well have a rule which can't
be i npl enent ed.

MR. BIRM NGHAM | don't expect
licensees to inplenent the rule wthout the
i mpl enenting guidance. It's just that in this case
the rule is probably going to be finished up a few
nont hs in advance of the inplenmenting guidance.

DR WALLIS: You see what |'mgetting
at? | nean, they're just sort of a package. The
two go together. But there's sonme hitch in howit's
i mpl enented. Maybe the rule itself has to be fixed.
| f you have a rule which you cannot inplenent for
some reason, then you go back and have to change the
rul e, presumably, even though it sounds |ike a good
i dea on paper. So |I'm suggesting that we see them
bot h together. Perhaps you can work that out.

MR. BIRM NGHAM \Well, as | said, our
plan is to provide you with the version of the
i npl emrenti ng gui dance and you'll have a chance to --

DR. WALLIS: I'mnot anticipating any
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difficulty.

CHAI RVAN ROSEN:  Well, | am

DR WALLI'S: You are, are you?

CHAI RVAN ROSEN: I n a sense that | think
-- in the schedul e.

DR WALLIS: ©Ch, in the schedul e.

CHAI RVAN ROSEN: | think we'll likely
need anot her subconmttee neeting to | ook at the
i npl emrenti ng gui dance and that means that the
Novenber woul d be very chal | engi ng. Possible
Decenber, but Novenber | don't -- it's already
Sept enber .

MR HANNON: Joe, this is John Hannon.

Just one point on your schedul e there.
You don't identify that there will be an
acconpanying reg guide with it which would provide
t he endorsenent of the inplenmentation guidance. |
agree with the comments being nmade by the ACRS that
they have to be -- it has to be a packaged deal. The
rul e needs to have the inplenentati on gui dance with
it inthe formof a reg guide endorsenent.

DR. WALLIS: Well, what's the progress
in this reg guide?

MR. LAIN. | think we're working on the

i npl ementati on gui de right now. And once we have an
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acceptabl e i npl ement ati on gui dance, we see the reg
gui de being very short as just endorsing the
i npl emrentation guide. So --

DR. WALLIS: So it will take a week?

MR BIRMNGHAM | think -- yes. CQur
original version of the rule was it's an enabling
rule. And as such, we wanted to wite the rule
carefully to allow |licensees to take advantage of
the future nethods, etcetera, and al so devel op the
i mpl enent ati on gui dance at the same tinme. The
i npl ement ati on gui dance takes the rule and j ust
guantifies and gives |licensees a process by which to
do the actual inplenmentation

| think we would Iike to nove forward
with the rule and get the rule issues as an enabling
rule, get it |looked at, get any conments that we can
and then nove forward with the inplenmentation guide
shortly thereafter.

W have a version of it which the staff
with the comments and exceptions and things that we
see init that we would Iike to change. W think
t he i npl enentation guidance will work, it's just
that, as | said, that we are unconfortable with sone
aspects of it as far as what we think our attenpts

to risk-inform Chapter 3 elenents which to us are

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

65

t he core program
So, 1'd like to kind of keep that clear
that that's -- our original intent was to separate
the rule fromthe inplenentati on gui de sonewhat.
CHAl RVAN ROSEN:  But as Dr. Wallis
points out, it's hard for us to do that to agree to
the rule wi thout understanding that there are
nmet hods that we believe are possible to inplenent
and come up with reasonabl e answers available. So
if you want endorsement fromthe subcommttee and
the full ACRS, possibly thereafter, we kind of need
a package. And I think that's what John was sayi ng.
DR WALLI'S:  Yes.
CHAl RVAN ROSEN:  But | understand the
i mpl enenti ng gui dance is available. And the ACRS
staff will be providing that to menbers shortly.
And we can get started, at least with our review.
MR BIRM NGHAM Back to schedule. W
were hoping to present the final rule to the
Conmmi ssion in the spring of 2004. And then foll ow
it by publishing the rule one nonth after, assum ng
them approving it is issued. That's pretty nuch
standard. We would incorporate any comments from
t he Conm ssi on.

The Commi ssion seenmed to be pretty --
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they gave quite a bit of approval to the proposed
rule. The caveat that they gave us was that they
wanted us to explore ways to reduce the nunber of
| i cense anmendnent requests to adopt nethods. And
we' ve acconplished that. We feel that it wasn't
necessary to require prior approval or a license
amendnent for a licensee to use in their nethods,
particularly once that nethod if it's ever -- when
t hat met hod has NRC approval, it didn't seemto be
necessary to have a license anendnent to adopt it.

That concl udes ny part of the
presentation.

CHAI RMAN ROSEN: Before you get away,
| et me ask you one question. There is an ACRS l|etter
whi ch people on the ACRS read, | don't know whet her
the staff reads them But we read them And one of
the things that our letter said about this was that
we were issued a cautionary note that the real val ue
of the work accrues when |icensees voluntarily adopt
the standard and begin to revise their fire
protection prograns. Were do you think you are on
getting real interest fromthe licensees? 1Is this
really going to nove or the ACRS was worried that we
woul d create such barriers to entry in the

i mpl enent ati on gui dance or in the rule itself that
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peopl e would just throw up their hands and say |']I
with it as it is now

MR BI RM NGHAM  What we' ve worked with,
and it's been a back and forth thing with industry,
we' ve requested fromindustry their point of view as
far as what the things about NFPA 805 the way you
see it that would be obstacles in your way to
adopting it. And basically they provided us with
what they thought were the obstacles.

Sonetinmes we refer to, you know, what
are the incentives we can give, cone up to nmake it
easier to adopt 805 and make it nore useful. And the
primary things were the expenditures in reviews of
| i cense anmendnents requests was one of the primary
t hings, but there were a few other things. They
wanted to be able to use nethods as they becane
avai | abl e wi thout having to wait, because let's face
it. NRC review and approval can take an additi onal
2% to 3 years to review a nethod. And that method
may have been devel oped by NRC and i ndustry, and
basically it's al ready been | ooked at as sonet hi ng
that is acceptable to both sides.

The key to what your question is was
brought up earlier. And I'mgoing to ask industry,

probably Doug Brandes, if he would just go back over
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what he said earlier about there are nmany |icensees
out there who feel that 805 does hold out sone
really good benefits for them

They're reviewing their fire protection
program They see things in there that will benefit
them This is a great tinme for themto adopt it.

And with that, if Doug would be willing to talk a
l[ittle bit about that?

MR. BRANDES: Yes. A couple of things I
woul d i ke to say.

Doug Brandes with Duke Power Conpany.

A couple things is, the first point |'l]
offer is that the NEl Fire Protection Information
Forumis schedul ed for next week, and on the agenda
is a panel discussion on the risk-inforned rule.

And |I'm noderating that panel, so | was tasked with
finding the speakers.

One session |'ve structured is an
i ndustry individual to talk as a proponent for
adopting the rule. And then as a counterpoint, an
i ndustry professional speaking agai nst adopting the
rul e.

And there's a |l ot |ess reluctance by
i ndustry professionals to consider adopting the rule

today than there was just 2 years ago. And ny
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personal view is |'ve characterized this as
evolution, and |I predict that eventually the
majority of the industry will adopt it. It's a
matter of, perhaps, tim ng and perhaps understandi ng
and there may be sone that it just doesn't make
sense for themto go forward.

| will say right now the biggest
hesitation is that we don't know what the final rule
will look at. We don't know fully the staff's
obj ection or concerns with the inplenenting
gui dance. And, you know, until we really know what
it looks like and what's acceptabl e, nobody's going
to volunteer to go forward. But ny opinion is that
if it cones out the end of the pipe essentially as
the rul e has been published and the inplenenting
gui dance submtted and the NEI 00-01 circuit
anal ysi s gui dance have been submitted, that that if
| were in the process, and a lot of utility in the
process of rebaselining our program it would make a
| ot of sense to use the risk-inforned approach. And
|"mgoing to talk about that a little bit during ny
presentation later this norning.

CHAl RVAN ROSEN: Wl |, good. That's all
very hopeful stuff. Thank you very nuch

Wth that, we'll go on to the next.
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MR BIRM NGHAM  Thank you agai n.

MR. HYSLOP: M nane is J.S. Hyslop, and
I"mfromthe Ofice of Nuclear Regul atory Research
The O fice of Research is providing support to NOR
inthis area of the risk-inforned fire protection
rul emaking. |'ve provided a couple of slides, the
first of which is the one on the projector. The
second slide I'Il hold until the circuit analysis
di scussi on occurs, since that's what the topic of
the second slide is in ny package.

Research has agreed to devel op review
gui dance to support eval uations that would be part
of a licensee's submttal. That eval uations
constitute reviews of fire nodels, inputs to fire
nodel s and fire risk anal ysis nethods, tools and
dat a.

In particular under fire nodels, we've
agreed to do a verification of and validation of
several fire nodel codes. The first two codes, the
Five Revision 1, that's an EPRI code. The second is
the fire dynami cs tools, which is the NRR Pl ant
Systens tools. Those both rely heavily on enpiri cal
equations to predict tenperature.

W' ve al so agreed to V&V ot her codes.

Those two codes are N ST codes, that's CFAST and
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FDA, the fire dynam cs simnul ator

As you nmove fromleft to right on that
top line you go to nore rigorous fire nodels. You
begi n solving nore of the conservation equations and
with FDS you can get quite |ocal effects because it
is the conputational fluid dynam cs code which
all ows you to overlay a grid on the area of
i nterest.

W intend to use an ASTM Standard to
performthat V&/. The Standard is 1355-97. That is
standard devel oped specifically for V& of fire
nodels. As a result, it indicates that the V&V is
to be done on a scenario bases.

These scenarios which we will be
anal yzing are going to be provided by NOR fromtheir
experience in the inspection arena and the other
chal l enges they find need to be addressed, they're
going to be providing us those scenarios for us to
i nclude into our V&V process.

Now regarding inputs to fire nodels, you
know of course a fire nodel evaluation has to
approve the input. One of the inputs in particular
that's been challenging in the past is heat rel ease
rates. It's been quite controversial. And many

anal yses there was a lack of treatnment of the |ow
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probabi lity/ high consequence fires that resulted
fromheat release. And we'll be renedying that in
our review gui dance.

The | ast type of review guidance will be
fire risk analysis nethods, tools and data. And
t hey have indicated sonme of the areas; frequency,
severity, circuit analysis, detection and
suppr essi on.

The basis for these V& and fire nodels
are the international benchmark exercising that
we're doing on cable tray fires. There's sone
anal yses of pool fires and some conparisons that are
going on. And we're doing sonme testing. There's
some testing that has occurred at the Nationa
Institute of Standards and Technol ogy, and we have
ot her testing planned or potentially planned.

And then there's some testing at France
on the DIVA facility, which is a fairly large scale
multi-conpartnent facility that we intend to do sone
testing to give us confidence in the V&Y process.

The basis for the fire risk analysis
net hods, tools and data are the joint NRC EPRI fire
risk re-quantification studies which we've talked to
t he ACRS about | ast year.

And so what |'ve done in the slides,
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|'ve focused review guidance. But in actuality these
processes are devel opi ng gui dance on how to perform
an analysis, nanely the fire risk re-quantification
studi es are identifying gui dance and procedures on
what to do. And the V&V, of course, identifies the
acceptabl e of fire nodels.

So in a sense we're in the background
sort of devel oping how to do an analysis. W feel
like we're in a better position to then review
gui dance havi ng that know edge in hand. So, you
know, we're providing substantial support to NOR in
this rul emaking effort.

DR WALLIS: But you're not going to
present any of the details today?

MR HYSLOP: No, we were asked to do
that. We were just asked to identify how we were
supporting NOR

MR. LAIN. Is there a neeting next week?

MR HYSLOP: It's penciled in.

That concl udes ny presentation

CHAI RMAN RCSEN:  Thank you J. S.

DR. POAERS: Maybe just a word.

MR HYSLOP: Sure.

DR PONERS: On what's entailed in V&V

especially for a CFD code.
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MR, HYSLOP: Well, the ASTM standard is

a process standard. It involves performng an
anal yses and conparing the results of that anal yses
w th data.

Moni Dey is doing this. I'mnot. So I'm
up here representing Mni Dey.

Certainly, that's one of the things
that's conmon to all these V&V processes, the
scenarios that we identify and that we choose to V&V
agai nst.

At this point we haven't devel oped any
specifics on exactly how we're going to be V&Ving
t hese codes. Certainly the FDS can characterize
| ocal phenonmena nuch better than the other codes, so
there will be an enphasis on that. But | don't have
a conplete answer to your question at this point.

DR. PONERS: | nean, as you go fromleft
to right it becomes nore and nore possible to
compar e agai nst dat a.

MR HYSLOP: Yes.

DR. PONERS: And nore and nore able to
do so. Technically challenging to do so.

MR. HYSLOP: More of a burden to get the
dat a.

DR. POAERS: | nmean a 5 conparison to
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data, |I'mnot exactly sure what that woul d nmean
since 5 is a bunch of enpirical boundi ng kinds of
anal yses, enpirical equations. So | suppose if you
got data that exceeded the prediction of 5, you' d be
di stressed. But --

MR HYSLOP: Yes.

DR PONERS: -- the fact that 5 over
predi cted woul dn't surprise you at all?

MR. HYSLOP: Yes. And 5 provides you,
you know, a very coarse description of the area and
you're | ooking at tenmperatures fromthe plune and
certainly it's nore limted than what you can do
with a nore conplicated FDS code.

MR | QBAL: Excuse me. Five is -- FDS is
a detail --

DR PONERS: Yes, | know. | just don't
know how you conpare 5 agai nst dat a.

MR | QBAL: What they are doing there,
they are taking the data froma N ST test and
they're conmparing with a CFAST and FDS and the
French test. And then they will provide us a
docunent. W have the docunent. kay. These
nodel s are good with the data and these aren't.

DR. POAERS: What you're saying | think

is you can see a 5 is qualitatively correct as a
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string --

MR HYSLOP: | think you're right.

You' d be concerned if it underpredicts. In fact,
you' d be concerned if any of the codes
underpredicts, for that matter.

DR. POAERS: Well, as you get up into
the CFD real m you nore expect a |ine through the
data, there's going to be scatter around it.

MR. HYSLOP: O course, yes.

CHAl RVAN ROSEN:  One thing about this
puzzl es ne, though, J.S.

MR HYSLOP: Yes.

CHAI RVAN ROSEN:  And that is isn't there
any existing V& for these codes? Wiy do we have to
start over?

MR I QBAL: Not for the nuclear power
pl ant .

CHAI RVAN ROSEN:  But | nean a fire in a
chem cal plant with the sane source as a nucl ear
plant, the fire doesn't knowit's in a nuclear
pl ant .

MR | QBAL: Mst of those nodels I|ike
the CFAST and FDS, they are tested for residential
facility and --

CHAl RMAN ROSEN: Onh, residenti al
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facilities rather than industrial facilities.

MR | QBAL: Right.

CHAI RMVAN ROSEN:  And the | oadings are
different?

MR I QBAL: Different. W have cables
and oil.

CHAl RVAN ROSEN:  So the V&V is for
residential facilities for these codes you're
sayi ng?

MR 1 QBAL: Ofice buildings.

CHAI RMAN RCSEN: O fice buil dings and
resi dences.

MR, HYSLOP: Thank you.

CHAI RMAN RCSEN:  The industry al ways
gi ves you problenms. And the NRC al ways gi ves the
i ndustry problens, and one of those problens is that
t hey' ve taken 20 m nutes out of your allocated hour.

MR BRANDES: Well, for that we thank
you.

MR EMERSON: This is Fred Emerson with
NEI .

|'d like to al so thank the ACRS for the
opportunity to present this as one of several topics
we' Il be discussing with you today.

CHAl RMVAN ROSEN:  We're gl ad to have you
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her e.

MR. EMERSON: Thank you

|"d just like to just give a mnute or
so of introductory comrents, and Doug Brandes wil |l
conduct the presentation on the risk-inforned fire
protection.

W' ve been active, as you' ve heard from
sone of the industry folks, with both the
devel opnent of 805 on the NFPA committee along with
NRC and with preparation of the inplenenting
gui dance and extensive interactions with the staff
on the rule | anguage as it has becone avail able for
public comment. W have investigated a |ot of
effort in nmaking the inplenenting guidance attuned
with the rule, which was a concern expressed
earlier. There's always sone difficulty in trying
to get two elenments of a parallel activity to
coordinate with each other properly, but we' ve been
wor king very hard with the staff to do that.

W' ve al so expended effort, as Doug wl|
di scuss, in testing the inplenenting guidance. And
Doug's utility was graci ous enough to volunteer to
do this. This is no small effort. And NEl would |ike
to express our appreciation to Duke Power and to the

Farley plant for their efforts in supporting the
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devel opnent of this through actual testing and
i ncreased exposure to regulatory scrutiny that

al ways invol ves.

So with that, I'd Iike to turn it over
t o Doug.

MR. BRANDES: Ckay. Thank you, Fred.

| ' m Doug Brandes from Duke Power
Conpany. |I'ma fire protection engineer and | chair

the NEI fire protection rul emaking task force. And
as such, | wll be speaking about our perspective on
the risk-inforned fire protection rule.

DR WALLIS: Are you involved with the
i npl ement ati on gui de, too?

MR. BRANDES: Yes, sir. Qur task force
actual ly coordi nate devel opnent and actually we are
responsi ble for the inplenmenting guide.

Fred? kay.

The topics | want to tal k about then, |
t hi nk NRC has covered nmy first one pretty well, the
current status of the risk-informed rul emaking.

Then | want to talk about the McGuire pilot project,
and I'lIl also talk very briefly about the Farl ey
project, although I don't have a slide concerning
Farley. And then | wanted to tal k about ny

perspective on the draft rulemaking as it's
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currently available to us.

kay. The current status is that the
draft rule | anguage is indeed avail able for conment.
It's on the NRC website.

The i npl enenting guide, as has been
nmenti oned, has been submitted for NRC revi ew and
comment, and we eagerly anticipate receiving those
conments. And NEI 00-01 has been resubmitted to NRC
addressing the comments we've previously received.

Since the ACRS has not seen the
i mpl enenting guide, | wanted to talk briefly just
about the structure of the inplenmenting guidance.
And |'Il be glad to answer any questions | can,
although | didn't prepare an in depth discussion of
t he i npl enenti ng gui de.

This slide shows the organi zation of the
i mpl enenti ng gui dance. Chapter 1, of course, is
background, introduction an we characterize it as
boil er plate history of fire protection in nuclear
power plants and how we got to this point.

Chapter 2 goes to the qualification of
t he professionals and the responsibilities of those
who are involved. | heard questions earlier
concerning the qualification and proper use of the

tools. And that very nuch concerns us, and it's our
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opi nion that that goes directly to the
qualifications of the individuals using the tools
and responsible for the overall program So what
we've tried to do is define in a fairly narrow
fashion the qualifications that we expect froma
fire protection engineer responsible for the overal
program for the safe shutdown engi neers, both the
mechani cal nucl ear and the electrical circuit

anal ysi s engi neers and the PRA risk anal yst who
woul d be involved in this project.

CHAl RVAN ROSEN:  Doug, are fire
protection engi neers covered by the engi neering
support personnel training requirenents in the |INPO
and National Acadeny training prograns?

MR. BRANDES: Let ne answer it this way:
Al'l plant engineering personnel are required to be
certified or qualified or trained to the INPO
standards. But it's not a fire protection
qualification in and of itself.

CHAl RVAN ROSEN:  Because | know
nmechani cal engi neers, electrical engineers are all
covered by that program design engi neers.

MR, BRANDES: Right.

CHAl RVAN ROSEN:  And pl ant support

engi neers. And | was just wondering whether there
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fire protection engineers are also in that progranf

MR. BRANDES: They're in that program
but they're not certified as a fire protection
speci al i st .

CHAl RVAN ROSEN: | understand that. But
they are covered by that program

MR. BRANDES: Yes.

CHAI RVAN ROSEN: Wi ch neans they have
to have training materials devel oped for them and
attend the course work? So there's sonme structure
of their training?

MR. BRANDES: That's correct, yes.

Okay. Chapter 3 of the inplenmenting
gui dance tal ks about applicability when it's
appropriate to use the gui dance docunent and
occasions where it's not appropriate to use the
gui dance.

W get into the neat of it in Chapter 4
whi ch tal ks about the regulatory framework and how
one woul d go about transitioning froma current
state licensing basis to a new risk-inforned
licensing basis. As we've nmentioned, the concept of
adopting the risk-informed regulations |icensing
basis is you're either in or out. It will not be a

partial adoption. So we've in Chapter 4 described
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t he process for meking the adoption, and I'IIl talk
about this a little bit nore when |I tal k about the
McCGuire pilot project.

And we've al so tal ked about if you adopt
the entire |icensing basis and then want to focus in
and discrimnate between different fire areas, how
to use the determnistic versus the risk-inforned
pr ocess.

Chapter 5 talks in |large nmeasure about
how to use the tools, proper use of the risk-
informed tools either in existing |icensing basis or
in use for transitioning to the new risk-informed
i censing basis.

Chapter 6, again, tal ks about the
transition process. And the concept is that you
shoul d be able to transition your current |icensing
basis into the 805 risk-informed |icensing basis and
then start the application to use the risk-infornmed
tools, if that's your preference. So in our
experience in devel oping Chapter 6 it was our
opi ni on that Chapter 3 of NFPA 805, which is the
classical fire protection issues and fire protection
program is really not clear inits intent about
nmeeting Chapter 3 in toto. So we tried to elaborate

in Chapter 6 about transitoning existing |icensing
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basis into Chapter 3 of 805 where you didn't have a
direct conpliance. And if you're not in conpliance
and not fully covered, then what steps are avail able
to you to resolve issues that are not addressed NFPA
805 Chapter 3.

MR SIEBER Is there any time limt for
undergoing this transition or could you make it | ast
ten years or 20 years or 30 years?

MR. BRANDES: Yes. W anticipate a tine
[imt. I'"d like to talk about that a slide or two
further down when we tal k about the pilot project
and perhaps even further when we tal k about the
overal | resource allocation.

Chapter 7, again in sone neasure,
reiterates the use of the tools within existing
i censing basis. Qur opinion is that for those who
don't decide to transition early on and for those
who decide that it's not appropriate ever to
transition to risk-informed |icensing basis, they
still need to nmake use of the state-of-art tools
that are avail abl e through the NFPA 805 and NEI 00-
01. And so our intent is try to give guidance on how
to properly use the tools for either devel oping
exenption requests, deviation requests or using it

for maki ng nonregul ated pl ant programmtic
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deci si ons.

Chapter 8 is the chapter that tal ks
about nmaintaining the design basis, the |icensing
basis, configuration control. It tal ks about
nonitoring systemavailability, system performance.
For those systenms where we take credit for
performng within the context of our PRA we have
assi gned sone degree of availability and performance
in our PRA format. So we have to nonitor these
systens to be sure they' re neeting our performance
expect ati ons.

Also in Chapter 8 is where we included
t he change eval uati on process which is, indeed, the
PRA formul as. And, again, we adopted essentially the
reg guide 1.174 process for evaluating the
acceptability of changes.

| want to tal k now about the MQuire
pil ot process. The docunents we used as the basis
of performing the pilot were the NFPA 805 2001
version, the |anguage of the draft rule, the draft D
of the inplenmenting guidance as was submitted to the
staff for review and conment and the NEI 00-01 as it
was submtted to staff for final review

As we were structuring and devel opi ng

the McCQuire pilot, it |ooked like there were six
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di screte elenents of overall transition. And first
of all is the licensing transition, how to properly
transition fromcurrent state to a future state
licensing basis. And I'lIl talk nore about that.

Then there is the classical fire
protection programas delineated in Chapter 3 of 805
and the chall enge was to denonstrate that your
current licensing basis is conprehensive and
conplies with those el enents of Chapter 3.

The next task was to | ook at the safe
shutdown analysis and to be sure that it net the
requi renments of 805 and that you' ve captured the
i censing basis.

The next issue was a new issue to the
fire protection licensing basis, which is outage. |
characterize it as outage nmanagenment or a nonpower
node operation.

The next discrete el ement was
radi ol ogi cal protection, and that's a function
primarily of fire fighting.

And then there's the overal
configurati on managenent to nanage nonitoring of
system performance and availability, and setting up
t he changed managenent eval uati on process.

The first team and to conduct this
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pilot, we had a contract teamthat was essentially
the contract teamthat has assisted us in devel oping
t he i nmpl enenti ng gui dance. And on that teamthere is
an attorney who assisted us in the licensing
transition in cooperation with a Duke Power
conpl i ance engineer. As part of this pilot we
realized that our initial concept of the transition
process needed to be inproved. And what we conceived
then was a three stage process rather than a one
stage process as is currently described in the

i mpl emrent i ng gui dance.

The first stage of this process was to
advise the NRC of intent to transition the program
And this is the letter, the initial submttal that
woul d include the information such as the intent,
the schedule and the m | estones along the way. As
we have been discussing with the NRC staff about
sone of the incentives for transitioning, one of the
i ncentives we've discussed and was menti oned earlier
is the enforcenent discretion during this transition
period while the engi neering anal yses are ongoi ng.
And we concede that this draft letter of intent
woul d then invoke the incentive for enforcenent
di scretion while we go forward with the eval uation

Just to go back and | guess answer the
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question that we had earlier about what is the tine
frame. It's my opinion, and we're trying to
structure our guidance as such, that the tinme frane
depends on the degree of difficulty and sonme of the
i mpedi ments that a |icensee envisions going forward
with the new licensing basis. So the draft letter
intent would stipulate projected tinme frame and the
m | est one schedul e.

The next letter would be a request for
i cense amendnent. And we envision that to be
submtted sonetime downstream probably as the
engi neeri ng anal yses are w appi ng up, at which point
the |licensee woul d have a good understandi ng of what
if any nodifications needed to be nade, what would
be involved in the transitioning the plant prograns
to the new |licensing basis. And only then if major
i ssues arose during this engineering study would the
m | estone schedule and the ultimate schedul e change
in any way.

So the license amendnent then would be
specifically a request for a change in the |license
condition with a schedule. And it woul d al so
identify any regul atory docunents that needed to be
changed, any licensing conditions such as techni cal

speci fications, selected |licensee conmitnents or any
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previous commtnents such as safety eval uation
reports. So our intent was that that |icense
amendnment woul d be submtted with a request of
response date fromthe staff.

And then we would follow up, the third
docunent that the licensing team devel oped and it
was really a good idea that we had not conceived
prior to the pilot, is actually a transition
docunment. We initially conceived this because the
staff had agreed to review the first few
applications that were submtted and do a
conpr ehensi ve review so that going forward |icensees
coul d have confidence that they were doing the right
thing in being conprehensive. So this transition
plan is going to be a docunent that essentially
conpares the elenments of Chapter 1, 2, 3 and 4 of
NFPA 805 to how the plant was eval uated for
transition and conpliance to each of those itens.

It's a fairly high | evel docunent, but
it's cross connected to the existing plant program
so that if sonebody takes this transition docunent
and reads how the plant conplies with a certain
section of NFPA 805, they can then go to the plant
speci fic design basis docunment or other programmtic

docunent to |look at the details of the conpliance.
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CHAl RMAN ROSEN:  And that section woul d

al so say, | presune, what changes to the plant's
programnms or hardware, presumably if needed, would be
made in order to nmake the transition?

MR. BRANDES: Yes.

CHAI RMVAN ROSEN:  So you coul d pick up
pi eces of it and go do an inspection?

MR. BRANDES: Well, not only can you
pi ck up pieces, but ultimately it would be
sunmari zed in the |icense amendnent of here are the
addi tional things that we need to change.

CHAI RVAN ROSEN:  Ckay.

MR. BRANDES: Ckay. The next section or
next teamis the classical fire protection program
And what we found in going through the |icense
renewal several years ago is that we didn't have our
fire protection current l|icensing basis captured
wel | enough that any outsider could cone in and
completely reviewit. And it was a good |lesson to
us, so we at that point literally, first of all, we
started going back through all licensing docunenting
correspondence pertaining to fire protection.

McCQuire is in a situation where the
construction permt request was issued in 1970. So

McCui re had been on the books a good while. And so
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we initially responded to Appendix A to the branch
techni cal position 9.5-1. Because of the delay in
actual ly construction and reaching the in toto
status we were reviewed to this Appendix A it seemns
to nmeet subsequent staff expectations.

Now, the Duke plants, including MCuire,
had concei ved and proposed to have a standby
shut down systemin 1978 which was prior to the
conception of Appendix R So when McCQuire was being
reviewed by the staff, the staff didn't have
anything to conpare McCQuire to other than the
Appendi x R requirenents that were either in draft
stage or on the books. So they would go through the
eval uati on of the standby/shutdown system and say
this appears to neet this section of Appendix R or
this nmeets Appendi x R

And so what we did is we devel oped a
spreadsheet that started with here is the Appendi x
A, here's our response to Appendix A here's sone
NRC correspondence, here's the SER, here's any
engi neeri ng anal ysis that we have devel oped to
address this specific issue. And we rolled that al
into here is our current licensing basis. So we had
a good point of departure. And ny opinion is

anybody that doesn't have that as a point of
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departure woul d need to devel op that or shoul d need
to develop it as part of their transition.

But having that spreadsheet avail able
then, we were able to extract very easily our
current licensing basis and map it or conpare it to
each el ement of Section 3.

DR. POAERS: It seens to nme that this
di spersed nature of the current |icensing basis at
plants is something that was reveal ed in previous
versions of the triennial inspections that were
done. | nean, we see it. It's pretty conmon across
the plants. |Is that going to get corrected?

MR BRANDES: Well, you know, let ne
first of all speak for Duke. Cdearly it was
corrected. You know, the situation was that | needed
a license basis and | could go to a docunent and
hand it to an inspector and the site fire protection
engi neer could do the same, but that wasn't properly
structured for an ongoi ng, you know - -

DR. POAERS: Nobody else can do it. |
nmean, if you get hit with a truck, we're in big
troubl e.

MR. BRANDES: Right. And so we realized
t hat and we have corrected that for the Duke plants.

For those going forward with Chapter 3,
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then the answer is clearly yes. You know, the way
that we have structured nmeeting, show ng you neet
each section of Chapter 3 will conpel a licensee to
be sure they've got all that captured.

DR. POAERS: W' ve been doing triennial
i nspection for sone time now. And | nean it seens
i ke that ought to be one of the first things that
gets inspected. There ought to be a place that |
can go sit down and say here is the |licensing basis
for the fire protection for this plant. You got to
have that. That thing's just got to be set down.

MR. BRANDES: Well, you know, having
been through the process, | can preach now. And |
can only preach about Duke. But | know we clearly
needed that before we had it, and it was a good
exerci se.

DR. POAERS: Because | think all plants
are kind of in the sanme situation. If you go to the
fire protection specialist, he's got it all in his
file cabinet, the back of his head and things Iike
that. But nobody el se does. And the difficulty
we're running into is that when we |look at fire as a
risk contributor, it's bigger than what we thought
it would be. And it inpacts what you do in the rest

of the plant.
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MR. BRANDES: The next team-- by the

way, in closing I'lIl mention that for this classical
fire protection teamwe had contractor who was on
the contract team hel ping us devel op the
i mpl enenting guide and then the site fire protection
engi neer worked on updating the classical fire
protection licensing basis. And that effort is
essentially done. If we decide to transition,
there's no additional work to do.

The safe shutdown team was conprised of
our site Appendi x R engi neer whose a nechani cal
engi neer and his support engineer, the electrical
circuit analysis engineer and our PRA anal yst whose
al so a shutdown expert, that's Dennis Henneke and a
contract person who had, again, worked on drafting
t he i npl enenting gui dance for the safe shutdown
program

The safe shutdown programis for the new
regulation is structured such that you can drop in
your current |icensing basis wthout doing the full
ri sk-inforned analyses prior to transition. So as
part of that structure again to properly docunent
the existing |icensing basis we went through a fire
area by fire area description of how we neet the

saf e shutdown requirenments. And we had done that in
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a current design basis docunent. W had done it at
a very high level. And in this new mappi ng of the
licensing basis we took it to a very |low | evel

i ncludi ng enmergency |ighting, operating procedure,
manual actions and anything that was specifically
germane to our ability to show that we coul d achieve
and mai ntain safe shutdown.

Since we had not done that, that was
done in sanmple formand there is still nmore work to
do if we decide to go forward and conpl ete that
effort. But the Duke plants, specifically at
McCQuire, we're nore interested in |ooking at
transitioning our safe shutdown approach, our
programto the risk-informed programthat's
available in 805. And there's several conpelling
reasons.

Part of it is that our original
| i censing basis, which was conceived prior to
Appendi x R, just had sone deterministic el enents
that didn't have any technical basis and we see
conti nuing chall enges every tinme we see a regional
i nspector. And, you know, it makes sense to | ook
back and | ook at these nontechni cal decisions and
see if there's any safety significance in the way

t hat we have inplemented them So that was one of
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t he conpelling reasons to | ook at the risk-infornmed
analysis. And also the Duke plants and specifically
McCGuire have a couple of safety features that we
t hi nk make them perhaps nore safe than the norm

One is that we use the arnored
interl ocked cable, which is relatively unsusceptible
to the spurious activation events, and we'll talk
nore about that. And al so McCQuire has the dedicated
third train shutdown systems such that there are
only a couple of areas where this third train
actually interacts or is located in the sane area
with both other normal plant trains.

So we feel like we need only need to
| ook backwards and to understand the potenti al
safety significance of our current |icensing basis,
but we also need to | ook forward and see, you know,
if we can take advantage of sonme of the inherent
safety features at McQuire

So to do that, several years ago we
reconfigured or we started to update our safe
shut down analysis. And | continue to make this
poi nt when | talk to industry peers that Appendix R
analysis, the traditional, |ooked at one train of
equi pnent versus anot her and was essentially an

el ectrical interaction analysis once you defined
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separati on between the big redundant conmponents. And
so it's heavily burdened with the electrical
i nteraction anal ysis.

The way we have structured the new safe
shut down desi gn basis docunent is that we have
| ooked at the multiple success paths for nucl ear
safety function, such as decay heat renoval. And
that's an exanple of a slide that | put together to
typically use at these NEI foruns to try to convey
to our peers that there is, as an exanple, a lot of
ways to get water into the steam generators. And
t hat Appendi x R analysis for sinplification
typically took one path versus another and | ooked at
t he separation of electrical interaction. And that
the way that we have structured it nowwith multiple
success paths is we have | ooked at the fire areas
and assured ourselves that the punps and the notive
forces are separated so that one fire won't damage
them all.

And then to start with | ooking at okay,
how many conbi nati ons of spurious activations would
it then take to cause loss of that safety function
altogether. And what we're looking at is if the
nunber of conbi nations of spurious activations based

on the risk nunbers that are energi ng now t hrough
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the EPRI and NEI research, if the conbinations are
that required are bel ow the safety significance
threshold, then we would at this point set that
aside and think about okay, at this point we have
screened this nuclear safety function such as decay
heat renoval

CHAI RMAN ROSEN: |Is that safety
significance threshold sonmething related to reg
gui de 1.1747?

MR. BRANDES: Yes. Yes.

MR HENNEKE: This is Dennis Henneke.

It's alittle bit nore conpl ex because
we have circuits and circuit failures that go area
to area, so they mght go in nultiple areas. But
generally it's the 10 to the m nus 6 nunber for core
damage and 10 to the minus 7 for LERF.

MR. BRANDES: GCkay. And | think that's
a segue to what | wanted to discuss next, is the use
of the NEI 00-01 risk-infornmed circuit analysis
nmet hod.

At Mc@uire we conducted a pil ot
exam nation or pilot use of the NEl 00-01.
Ironically it was just 2 years ago right now And
what we did is we conpared our |ogic diagrans that

we devel oped for the new design basis docunment fl ow
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pat hs, we conpared it to our fire PRA. And it was
pretty graphic that the pinchpoints and potenti al
probl em areas popped up pretty quickly by conparing
t hese two docunents. And it was encouragi ng that

t hey both showed essentially the sane pinchpoints.

So we went through anal ysis | ooking at
ten specific fire scenarios and conbi nati ons of
potential failures that could be effected by those
scenarios. And then rolled that into the NEl 00-01
pil ot report.

Now, during this 805 pilot, the bigger
pi cture, we decided we would build on that 805 or
the NEI 00-01 pilot and that to feel confortable
that we had identified enough combi nati ons or the
ri ght conbinations so that the | ow probability
combi nati ons don't conpound at any particul ar
| ocation and potentially reach a |level of safety
significance, we feel like that we need to go | ook
at probably another ten or so conbinations in the
pl ant. Again, just to be sure that we're way bel ow
the |l evel of safety significance conbinations we've
not specifically |ooked at.

DR. POAERS: Doug, as you look at this
and certain anal ysis docunent, below this formula,

the 16 --
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MR, BRANDES: |'msorry?

DR. POAERS: A bunch of probabilities
t hat get nobst conprised together

MR. BRANDES. You nean probabilities
such as the fire ignition, fire gromh? Yes, sir.

DR. POAERS: And all those things are
still treated as independent factors?

MR. BRANDES: Help ne. Dennis?

MR, HENNEKE: Yes.

MR. BRANDES: Thank you. Thank you,
Fred.

DR. POAERS: You're going to tell ne
sonebody explain to ne how they can be independent?

MR. EMERSON: \Wen we have several hours
to present that in that kind of detail, yes, we
wll.

MR. HENNEKE: Yes. This is Dennis
Henneke.

They are treated i ndependent except
where we know they're not. For exanple, fire size
and manual suppression, it's all the data. It
depends on how you do the data. And so the EPRI NRC
re-quantification that's going on right now wll be
devel opi ng some new data which will be nmuch nore

useful and they' Il address the dependence and
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i ndependence nuch better than the EPRI data we had
previously.

DR. POAERS: So what you're telling ne
is that the thing was in the works here, it's not a
final done deal ?

MR. HENNEKE: Yes. And we know sone
dependence is there now and we treat that correctly.
But 1'm not sure we know everything, so hopefully
the EPRI NRC with re-quantification will address
t hat .

DR PONERS: Well, | nmean the truth of
the matter is that you'll never know everyt hing.

You create independence by an argunment that that's
t he best you can do. Because | guarantee you,
everyt hing' s dependent on everything el se at sone

| evel . But there's a point where you can view them
i ndependently careful. It's just the origina

i ncarnation of that wasn't obvious, though it was

i ndependent .

MR. HYSLOP: This J.S. Hyslop of Ofice
of Research.

And, yes, the studies that Dennis
referred to are looking at the fire frequencies in a
manner such that that dependence isn't going to be a

problem So the double kind which is often a
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concern of many peopl e between frequency and
suppression, we're |ooking at that very carefully.

DR PONERS: Yes. As it was, the putting
out a trash can fire and putting out a lube oil fire
were kind of the sane thing in the way the format
was set up

CHAI RVAN ROSEN: | will point out to the
presenters that we're now entering the forbidden
period. So do what you can to speed it up.

MR. BRANDES: Yes, sir.

Okay. The next task was to | ook at the
new i ssue of | ow power and shutdown operations. And
about 10 years from McQuire we did an anal ysis based
on NUREG 1449. And we actually did an Appendix R
type analysis for these systens that we woul d need
for | ow power and shutdown operati on.

In the nmeantinme, we've becone nuch nore
sophi sticated in our outage managenent and our task
going forward woul d be to synthesize our old study
wi th our current outage nmanagenent program

The next segnent was for the issue of
radi ol ogi cal protection for fire fighters to protect
t hem agai nst Part 20 rel eases while doing fire
fighting activities.

W | ooked at the McCGuire program and
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McCGuire actually has an RP technician on shift
assigned to acconpany the fire brigade, not as a
fire brigade menber but as an advisor to the fire
bri gade | eader. And this individual acts, has
authority to stop fire fighting and evacuate the
area if he identifies a radiol ogi cal hazard.

DR PONERS: Does he have criteria for
doi ng that?

MR. BRANDES: He has criteria which is
part of his RP training.

DR. POAERS: It's a judgnent call or
does he just have an actual --

MR. BRANDES: No, it's a judgnment call.

DR. POAERS: You're going to get X
nunber of remand if there are, stop?

MR. BRANDES: Yes.

CHAI RMAN ROSEN:  Judgnent cal | or
actual ly ny understanding or recollection is that
during enmergencies there are specific standards for
saving life and saving equi pnent, which are
obviously different, for persons to actually, those
requi renments. That one can go up higher than nornma
oper ational things.

MR BRANDES: Yes. In effect.

CHAl RMAN ROSEN: So those criteria are
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in effect for in the emergency plan.

MR BRANDES: Yes. And indeed, | think
Part 20 has very specific limts. But the RP
techni cian that acconpanies the fire brigade has
authority to stop fire fighting activities and
evacuate the area at their discretion.

CHAI RMVAN ROSEN: Oh, yes. He can
override the team | eader, the fire brigade |eader?

MR. BRANDES: Yes, sir.

And then the next elenment was the
configuration control and nonitoring and so on. And
we found that having a new |icensing basis would fit
well within our existing plant prograns and it woul d
be a matter of transitioning to the things we would
take credit for as a future state |icensing basis.

The resource requirement, that was
something that we were interested in and felt like
it was very inportant to be able to properly
describe to industry what the resource investnent
woul d be to make this transition. And as no
surprise, the anount of work is directly dependent
on the quality of the initial docunent.

At Mc@uire we had done a lot of |leg work
al ready. And McCQuire would be on the very | ow end of

the resource investnment to conplete the transition.
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W think it's about a 1000/ 1200 hours for MGIire.

My personal estimte was on the order of
2000 to 6000 work hours. And as part of this pilot
program we' re devel oping a report that should be
available within a nonth or so. And we'll refine
that estimate a good bit and we'll al so define the
wor k hour estimate for each discrete elenent of this
transition so a licensee should have confidence in
t he i nvestment requirenent before they decide to
pr oceed.

Anot her inportant issue is what skil
sets do you need to go forward with the transition

DR. POAERS: Doug, excuse ne. Wen you
devel oped the -- these are our estimtes, one of the
t hi ngs we devel oped very, very dramatically in the
i cense renewal process is that once sonmebody had
gone through it for your kind of plant, your tine
was dramatically -- naybe the total tine wasn't
reduced, but the magnitude of the effort was
heroi cal ly reduced. kay. We're kind of the first
guy, and now the next guy ought to be | ess or that
kind of an estimate, or you just getting -- or what
kind estinmate are you giving?

MR. BRANDES: Yes. Wat we're

estimating on giving is based on each discrete
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activity and the tinme that we think would be
allocated to actually conduct that activity.

| guess the direct answer to your
guestion if you had the same contract teamthat was
doi ng the sane task at each station, could they
speed it up? The answer is surely they could, but I
don't have a feel for that.

DR. POAERS: kay. So you're really
giving here's kind it would take if you were to do
McCui re agai n?

MR BRANDES: Right.

DR. POAERS: If now you have kind of a
process of doing it. The first tine you didn't have
t hat .

MR. EMERSON: This kind of an estimate
is going to be very inportant for utility managers
in making a decision as to whether to go forward.

DR PONERS: Now, but it strikes me that
what I'mw lling to bet that he gives a high
estimate for the nth plant of a given type. Ckay.

MR. BRANDES: Yes, that would stand to
reason, but | don't have a feel for what it would
be.

DR POVNERS: Yes, | understand.

MR. BRANDES:. The skills sets are you
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certainly need a conpliance person. The pil ot
project was able to provide draft docunents for the
letter of intent, the |icense amendnent request and
the transitioning plan such that any |icensee shoul d
be able to pick it up and insert name and his pl ant
specific informati on and nove forward fairly
rapidly.

You need a classical fire protection
engi neer, and that would typically be the site fire
protection engi neer who woul d be responsi bl e.

You woul d need the safe shutdown
anal yst, both the mechani cal nuclear, electrical and
the PRA risk anal yst.

The fire brigade person is, of course,

i mportant to be sure you' ve properly protected the
fire fighters fromthe radi oactive rel ease. And then
you need the design engi neering, configuration
managenent type of folks to be sure that that's
properly inplenented.

My conclusion in looking at all this is
that it mght actually work. You know, we had six
di screte teans and six discrete tasks, but at the
end of the week it seemed to all flow together and
out the end of this report to becone sonething that

it woul d appear to be a very conprehensi ve program
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t hat woul d nake sense and people at the plant could
i mpl enment .

And in closing very briefly I'll just
say that | have one comment on the rulenmaking as it
stands, or as | understand it. And perhaps the good
news is | don't properly understand the wording or
the intent of the rul emaki ng | anguage that's
currently out. But it talks about the use of
alternate anal ysis, nethods and techni ques and it
suggests that a license anendnent is required. And |
guess |'d envisioned that as use of new conputer
nodel s or new anal ytical techniques such as NEl 00-
01 and enhanced. And it doesn't seemto nme that a
i cense anmendnent is the right way to go about
approving or having the NRC accepting use of new
tools. And, hopefully, | just don't understand that
properly.

DR WALLIS: Especially since the whole
basis is performance based.

MR. BRANDES:. And that concl udes ny
presentation.

CHAI RMAN ROSEN:  Thank you very rmuch
Are there any other questions or conments fromthe
conmttee nenbers? The public? Staff?

MR BI RM NGHAM  Per haps a brief conment
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that the version of the | anguage that was avail abl e
on the website, we're negotiating a piece of that
with OGC and it had to do with this alternative

nmet hod. And we're making progress in that area.

MR. BRANDES: Ckay. Thank you.

CHAI RVAN ROSEN:  Al'l right. Vll, with
that we'll steal five mnutes --

DR. POAERS: M. Chairman, can | just
ask a question for you to think about? W have the
staff from 805 com ng in and saying that thou can go
to hot shutdown rather than cold shutdown in
response to a fire event. |If |I was going to go to a
plant with a conplete all bells-and-whistles PRA
such as, oh I don't know, South Texas perhaps and
ask what is the risk significance of going to hot
shutdown rather than cold shutdown, would | get an
answer or a blank stare? | don't expect an answer
now, but | sure would |ike one after the break

CHAI RMAN ROSEN:  1'Il give you a bl ank
stare right now.

Wth that, we will recess until 5
m nutes after the hour of 11:00.

(Whereupon, at 11:51 a.m a recess until
11: 08 a. m)

MR. ROSEN. Ckay. We're back in
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session, and we'll turn the discussion over to
Suni | .

*x MR WEERAKKODY: The next presentation
is oncircuits. 1'mgoing to have a quick overview
of the subject, and Mark Salley -- you know, he's
fire protection -- will go into the details of this
i ssue.

Let's go to the next one.

Just to give a quick background, this is
one area, | think, where we have made, you know,
signi ficant acconplishments since we nmet you | ast
year. The background goes to when about three years
ago we issued a nmeno hol ding inspections on circuits
and al so sinmultaneously nmaking a change to our
enf orcenent manual on the circuits, and
subsequently, you know, there was sone experinments
perfornmed, you know, by NEI to determ ne the hot
short failure probability.

And then there was a series of
activities including a nmeeting on February 19th with
all stakeholders to come to a consensus or decision
on what the significant and non-significant hot
shorts are, and we are getting ready to retract the
meno hal ting (phonetic) inspections, and when we do

this, again, I"'mnot going to go to a | ot of
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technical details. Mark will do that.

When we do that, the new inspection is
going to focus on very significant issues rather
t han any hot short in any circuit, and we believe
al though that this is the approach that we want to
t ake because this will enable us to, you know, get
the nost effective use of inspection resources and
al so woul d prevent undue |icensing resources.

| do want to elaborate a little bit on
this last bullet here in ternms of right now, you
know, sone of the activities that we are working on
or consi deri ng.

We have overall objectives in this.
When we restart inspections, you know, | can
sumrari ze our overall objectives in three bullets.

W want to nake sure that we do this in
a manner so that the licensees and we are notivated
to find and fix significant circuit issues.

W want to nake sure that whatever
obstacl es we have to overcone we will do that to
m ninmze the agency or the licensee's spending
resources on issues that don't add value to the
public safety.

And a subsidiary of that is we want to

find a way; we are thinking very hard, and we are
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| ooking at all kinds of options to find a way wi thin
our processes and including changes to our processes
to elimnate unnecessary engagenent with |icensees
that go on forever, again, wthout any added val ue
to us or the licensees.

Under that unbrella, you k now, if |
beconme nore specific as to what we are doing, wthin
the Fire Protection and the Plant Systems Branch,
Mark will denonstrate or Mark will give you a
briefing on the nunber of things we have
acconplished, and frankly, | feel that we have gone
as far as we can go as a branch.

So what we have done is we have engaged
the other officers, the other divisions, the other
branches that conme in and who have a role to play in
terns of, you know, mneking this happen wi thin our
overal | objectives, and we have a |lot of neetings to
di scuss details on that. W are working those
details.

And al so, sonetinmes in these discussions
we find, in fact, we have found maybe in sone
situations, again, given that we are required to
stay within our processes, we may have to go to the
Conmi ssion. W have the same vehicle | described to

you under 805 to get certain processes changed.
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Then finally, let me go over these itens
real quickly, and Mark will go into details. One
itemthat is not here just |ast week we held a
wor kshop with about 30 inspectors fromthe regions,
and in trying to informthem of what's com ng and
t hen sharing theminformation on a nunber of fire
protection matters, including the nodels that we
use.

Then the first bullet here, we are
pl anni ng, you know, and again | enphasize the word
"plan"; we planning to have a public workshop at NRC
headquarters in the Novenber tine franme to share
wi th our stakeholders as to what our new findings
are and the approach and the directions we plan to
t ake.

We have issued a regulatory issued
sunmary that shares our findings in ternms of very
significant hot shorts and how they woul d be used in
a new i nspection gui dance.

We are planning to publish the draft for
conment that summarizes a know edge base of the post
trial safety analysis, and then we are working very
closely with our Inspection Branch to revise the
i nspection procedure. |In fact, informally we have

made | ong strides in that area.
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And finally we are working with our
partners in DSSA to have a workable SDP ready to
enabl e this process.

That is all | have.

MR. ROSEN: Thank you.

* MR SALLEY: |I'm Mark Salley, fire
protection engineer in SPLB, and I'Il go through ny
slides here.

l"d like to give you a quick background.
W' || run through a quick background and show you
where we're at and what we' ve acconpli shed.

By way of background, 10 CFR, Part 50,
Appendi x R, NUREG 0800 standard review plan, they've
got the guidance in there, the requirenment to
"provide a reasonabl e assurance that fire induced
circuit failures that could adversely affect the
ability to achieve and maintain post fire safe
shutdown will not occur.

That's where we're at with the
associ ated circuits and what we're | ooking at.

Begi nni ng back in about '99 tinme frane,
we issued an Information Notice 99-17. N nety-nine,
seventeen identified a nunber of problens that
different |icensees were having with associ ated

circuits. The issue was thought to be somewhat
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generi c because it was com ng froma nunber of
different |icensees.

I n Novenber of 2000, the NRC suspends
t he associated circuit inspection.

Next slide.

NEI had taken on an initiative to | ook
into this and see what they could find, as a part of
that initiative, they did a series of | believe it
was 16 fire tests out at QOrega Point in San Antonio.
From that data we gave --

MR. ROSEN: WMark, could you hold on just
a mnute? |I'msorry. On your prior slide, you talk
about recent problens with associated circuits at a
nunber of |icensees. Could you just give us a
flavor of what kinds of things were being seen at
that tine?

MR SALLEY: Yeah. Information Notice
99-17 goes into detail, and it's basically a | ot of
LERs where the |licensees had found things and
submtted LERs. It covers the gauntlet pretty nuch.
Okay? | mean cable routing errors, separation
errors, fire induced hot shorts, spurious
operations.

MR. ROSEN:. These were probl ens where

the |icensees were postul ating hot shorts?
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MR SALLEY: Yes.

MR. ROSEN. And then sayi ng because of
this configuration we've got an issue here?

MR. SALLEY: For the nost part it was
self-identified, and it cane through LERs, and what
t hey were doi ng was goi ng back and | ooking at their
Appendi x R anal ysis and finding these types of
desi gn problens and reporting them

And they were pretty w despread. The
information notice talks about it being a generic
concern. It would be handl ed generically, and I
believe that's why NElI stepped up and did the
initiative.

DR WALLIS: So the LER it's an event
report. This event was finding sonething which they
could analyze. It wasn't something actually
happeni ng physically.

MR, SALLEY: No, no. It was through
their review, their design or, you know, a |ot of
times in a plant you'll do a nod, and sonetines they
won't catch that that nod inpacted their Appendix R
analysis till later on and they' ve picked it up,
sel f-assessnents, that type of thing.

MR. ROSEN: There's enough interest that

we'll have a copy of the 99-17 given to each nenber.
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MR, SALLEY: Sure. Yeah, it's a good

backgr ound.

Now, we're tal king about the NEI fire
testing, and the NEI fire testing was very good.
There's been a ot of cable fire testing over tine.
The NEI test programwas real good. |In fact, it
specifically was | ooking for the spurious
actuations, and they designed their tests around
that, pulling the relays to actually get the
spurious fromthe cable fires.

So it had a definite goal, is what it
was | ooki ng for

The results of that testing when all of
t he data canme back, NEI worked with EPRI, and in
May 2002, they published "Spurious Actuations of
El ectrical Cables to Cable Fires: Results of Expert
Elicitation,” and that docunment kind of brings it
all together, and it wants to put the risk aspect on
it as to the probabilities and such. So that's a
pretty good reference also, and like | said, it was
based directly out of the NElI testing.

Last year we net with you in June of
2002. The key to that neeting was to | ook at your
reconmendations for NEl '01, if you renenber, and

you gave us a nunber of ideas in that neeting.
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Following up this year, in February 19th
of 2003, we held a facilitated public workshop. M.
Chip Caneron led it for us, and it was a very good
wor kshop. W brought together all of the
st akehol ders. NEI was there, a nunber of |icensees;
the NRC staff was there, and we had, and we had a
good, open discussion on, you know, can we get a
consensus on the nost risk significant scenari os.

W want to try to take things that we
learn fromthe testing and how do we really focus in
on what matters.

Just as a side note here, when we're
| ooking at a circuit analysis for a power plant,

t hi nki ng back to ny tine at TVA and Watts Bar cones
to mind as the | ast one; when you | ook back at that
effort for circuit analysis, | tried putting a
nunber on it, and it's about five man-years for an
el ectrical engineer to actually run the cables,
figure out.

So what I"'msaying is it's a pretty
i nvol ved process to go through the conmpletely
circuit analysis for Appendix R

DR. POAERS: A couple of years ago we
were di scussing the tinme involved in doing this

circuit analysis, and the running of the cables, you
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know, where they go and things like that. | nean,
there's practically nothing you can do except just
sit down and do that.

MR. SALLEY: Right.

DR. POAERS: But once you have all of
that information, the discussion centered on the
i dea that one can conputerize the subsequent
anal ysi s.

MR SALLEY: Ch, yeah.

DR. POAERS: has any progress been nade
in that direction?

MR SALLEY: [|'ve been out of the
utilities for a few years, but | know back at TVA we
wer e doi ng that back then where we had data bases,
and the dat abase was inportant for a nunber of
reasons: Appendi x R, know ng where the cabl es were.

The civil engineers also used it a | ot
for their seismc loading and their trays. So the
comput eri zed database had a | ot of advantages. And
like | said, when you did a plant nod, it was
i mportant to know that when you were doing a
nodi fi cati on.

DR. POAERS: Well, | was thinking it was
actually just going through and doing the volts and

t he subsequent analysis. One could -- because you

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

120

had | ooked at -- | can never produce the |anguage
exactly -- you've got to ook at all the possible
faults one at a tinme, and that's sonething that's
really easily done by a conputer and really terrible
for a human being to actually do it.

MR. SALLEY: Right.

DR PONERS: And | was just wondering if
t hey had nade any progress on just getting a
computer to -- once | know where all of the cables
are and things like that, | can go through and just
have the conputer tell nme about what the effect are
t hat unfol ds.

MR, SALLEY: Like I said, |I've been away
fromthat. | can't give you an answer on that.

MR GALLUCCI: | can. |'m Gallucci
|'ma new hire, but | just came from Gnna. So
was there as |ate as August.

And up at G nna, we have aa conplete
cabl e track dat abase where every cable that's in the
Appendi X R programis conputerized. It gives the
fire zone, the cable circuit tracing, et cetera, and
when we did our fire PSA, when we had to | ook at
what cables were in a certain fire zone, we just
went into the access database, and it would pull up

all of the cables that were in that zone, and you

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

121

could then link to the PSA to see what conponents
are supplied by each of those cables.

So | inmagi ne sone of the other plants
that have full fire PSAs are very advanced. They
woul dn't be able to do it w thout a conputerized
dat abase as wel | .

DR. PONERS: Yeah, the database is one
t hi ng, but doing the analysis is what I'mafter.

MR GALLUCCI: The analysis of the fire?

DR PONERS: The Appendi x R requirenent
is that you | ook at faults one at a tine anong all
of these cabl es.

MR. GALLUCCI: On, you're |ooking at
i ke cabl e-to-cable, cable-cable interactions?

DR, POVNERS: Sure.

MR, GALLUCCI: | mean, if you want to
postul ate, you have the cables that are in a
specific location. So if you wanted to do that, the
conmput eri zed dat abase would all ow you to do that.

DR. PONERS: Yeah, but you end of doing
it by hand.

MR GALLUCCI: | can't answer. | think
it could be done by conputer.

DR PONERS: Yeah. | think it -- |

mean, the suspicion was that you could actually do
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it by conputer once you knew where the cables were
and what they were connected to, but it seens like
that's one of those things that research ought to
have a tool and say, "Ckay. For this plan here's
what we know and here's howto do it."

MR ROSEN:. | think you' re bordering on
what's in the NEI gui dance, what should be in the
NEI gui dance on how to do associated circuit
anal ysi s and maybe woul d i nclude these tools you're
tal ki ng about .

DR. POAERS: Well, yeah, | nean, |
presune that the NEI guidance would be part of the
expert database that you woul d give the conputer
program t hat does the anal ysis.

MR, WEERAKKODY: And, Dr. Powers, | just
want to make one point. In ternms of it is true that
there are a nunber out there that have the cable
i nformati on or conputerized, but | think you already
know thi s.

DR. PONERS: Yeah, but, | nean, what
you're doing is you have to revi ew these things, and
you're tying up expensive manpower doing a grunch
job. Wiy aren't you beating on research. Tel
them "Gve ne a tool. Save ny guys. | want to use

themfor the things that only people can do."
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DR. WALLIS: Also w can't | ook at al

of the possibilities, whereas a conputer can --

DR. PONERS: Yeah, zip through them all

DR WALLIS: Right.

DR. POAERS: Instantly, and it does it
fairly reproducibly and fairly reliably. How cone
you're not beating on research? | nean, what in the
hell good are they for you if they don't help you
save your nanpower ?

MR WEERAKKODY: This is true, J.S

(Laughter.)

MR WEERAKKODY: | hope you're taking
notes there. But while | was at ADNI S (phonetic),
one of the things we found out when we had this
wor kshop with the inspectors is that it is also true
that there are a nunber of utilities out there who
net appendi x, our old rule (phonetic), sinply by
knowi ng where their cables associated with the safe
shutdown parts are, but not knowi ng what the |ayout
of nost of the other cables are.

DR. POAERS: The guy comes in with a
pl ant change and says, "I'mgoing to reroute this
cable.” | mean, think of what this would be. You
could just run your conmputer code and say, "Oh, no.

You're not going to reroute that cable because it

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

124

goes through this fire zone and you get a circuit
probl em here."

| think you need to get research to do
some decent work for you instead of just sucking up
t he noney, you know.

(Laughter.)

MR HYSLOP: ['Ill respond to that |ater
in the presentation.

MR ROSEN:. We'll give research its due.

DR. POAERS: W'l give you equal tine.

MR ROSEN. But | do have anot her
guestion on the slide that's currently on the
screen, and that's the third bullet, the consensus
on the nost risk significant scenarios --

MR SALLEY: Yes.

MR- ROSEN. -- that was arrived at at
this facilitated public workshop. It seens to ne
that that would be a hard thing to do because isn't
it true that these nost risk significant scenarios
depend very -- are very plant specific?

How does one do that, in general?

MR, SALLEY: You will get different
opinions on that fromdifferent people dependi ng
upon who you talk to, and this was a | esson, a

val uabl e | esson, Sunil and | |earned | ast week when
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we brought all of the regions in and tal ked to them

The inspectors have a pretty good notion
of seeing a nunber of plants, and they can see
equi pnent that's going to give them probl ens or
things they want to | ook at, and they start to get
an idea f devel oping that.

Yes, the cables are typically routed
uni quely to the plant, but when they go back to the
P& Ds and | ook a conponent that would give thema
problem you know, diverting flow or sonething al ong
those lines, they get a pretty good idea what
they're actually | ooking for, and they can even get
t hrough a Westi nghouse versus a BMN unit a to what
conponents they've seen in the past.

So they get smarter the nore they
i nspect, which is real good.

MR. ROSEN:. Unless they get to a plant
t hat has, for exanple, three safety trains.

MR. SALLEY: Right.

MR. ROSEN: And they've never seen
anything like that before.

MR. SALLEY: The facilitated workshop
t hough, | think, was a pretty good experience, and
we had a I ot of good discussion and a | ot of good

ideas on howto do this, and it forns the basis for
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the risk, and that's what we'l| discuss here in a
second.

The next bullet. The RIS is currently
available. It's on the public server. W announced

it in the Federal Reqgister, and it's available for

conmment. | have gotten a few comments back, nostly
fromin-house NRC. The inspectors gave ne a | ot of
good comrents | ast week and a few of the other staff
menbers. So I'mstill waiting for a ot of public
conment on it.

MR. ROSEN: Now, what are you going to
do with these nost risk significant cable
configurations and attri bute?

MR SALLEY: [|'mglad you asked that.

If you'll turn the slide there, when we | ook at the
risk fromassociated circuit failure, there's a
nunber of factors that we need to consider to gear
the risk analysis toward the cables. These are sone
of the things we've | earned.

Wien we set the basic equation up, and
Steve Nol an hel ped us with this from Sandia, is that
we coul d define the risk as sinply a three terns:
the fire frequency, that's a nunber we know the
pl ants have different frequencies of fire based on

the historical database, and that's well established
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and the SDP and t he | PEEEs.

The second bullet or the second itemis
ki nd of unique to the cables, and it's the
i kelihood of the cable, the fire effects and cable
attributes that contribute to the failure.

This one is very inportant because we're
not just |ooking --

DR. POAERS: |I'mstruggling to
understand what a "creditable fire threat"” is.
"Credi bl e ones" | know about, but "creditable" is
saying that this is a good fire to have? 1t keeps
you warm at ni ght?

MR SALLEY: That's a typo. That's a
typo. Sorry about that. You caught that good.
Yeah, we were going to check and nake sure you
caught that.

But the likelihood of the fire effects
and the cable attributes that contribute to the
failure, that's an inportant bullet. I'mgoing to
talk a | ot about that bullet because what we're
doing here is we're not just saying a cable is a
cable is a cable. Looking back at sone ot her
research, looking at what NEI did in the fire
testing is that we |learned that cable attributes are

very inport to the failure, and we learned a | ot
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about that, and that's going to forma big part of
this.

DR WALLIS: Your equation, it seens to
me isn't conplete. It should have another termin
it, which is a magnitude of the consequences. It
cannot just be probabilities. It has got to have
some magni tude of consequence or somet hi ng.

MR SALLEY: Right. The third termis
that |ikelihood of the undesired consequence, and --
DR WALLIS: If it's only one
consequence |ike core danage, nmaybe that's okay, but
it has got to be some neasure of the size of the

consequences in risk.

DR PONERS: See, Graham | nean it's
not just that. |It's the likelihood that the fire --
hopefully its affects and not effect -- cable
attributes and the likelihood and desire
consequences can't possibly be independent of each
ot her .

DR WALLIS: You've got it in the |ast
bul | et behind your shoulders there. It says
severity of consequence, but that has got to be
sonewhere in the risk

MR SALLEY: That is the consequence.

When you | ook at the consequence of an associ ated
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circuit, when you have the cable failure, the hot
short, if you will, that causes sonething to happen,
t hat sonmething can be different.

PARTI Cl PANTS:  Yes.

MR SALLEY: Ckay? It can be a smal
test line flow diversion or it can be a much | arger
one. So that's the consequence that we use here,
and we'll talk about that at the end here because we
do address that.

Okay. So that was kind of the basis of
how we started the February workshop, and |ike |
said, the first tine fire frequency, that's well
defined. W didn't spend any time on that.

The second and third ones are the ones
we really focused on, primarily the second.

DR PONERS: It does not describe the
fire frequency is sonething that you can ignore
totally. Maybe you could do it for this study, but
in general it seens to ne that one of the features
of fire risk analysis is that we plot frequency
versus fire size, and we find quickly you don't have
much data for larger fire, large damaging fire. So
you tend to extrapolate that |inearally, nmaybe
linear in one space and whatnot, because you just

don't have nuch data there.
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And the question always is: should you
make that |inear extrapolation or, in fact, do you
have sone sort of a curve so that you end up by
| i near extrapol ati ng over predicting the frequency
of large fires?

MR. SALLEY: For our purposes, we knew
fire frequency was bei ng worked on el sewhere and we
focused on the circuits. That's what | neant to
say.

DR. POAERS: You're just going to do the
rest of it.

MR SALLEY: J.S. can address fire
frequency per your question, but like |I said, we
knew research and ot her people working on that. W
weren't going to work on that inside associated
circuits. W wanted to focus on --

DR PONERS: | understand. | nean that
makes sense because | think that fire frequency is
one of the great assunptions that's nade in the fire
ri sk anal ysi s.

MR WEERAKKODY: J.S., that's one of the
task forces that you are in, right? The fire
frequency EST?

MR HYSLOP: The requantification

studi es are | ooking at frequency and are | ooking at
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fire severity. As | put on ny slide, you know, one
of the things we're |looking at is heat rel ease
rates, and there we're |looking at a range and we're
trying to characterize it nore accurately such that
t hose hi gher consequence fires will be included in
an analysis. And so in that sense we're trying to
capture, | believe, what you're tal king about.

DR. POAERS: It's a real problem |
mean, | don't know how you do it, but |I'm encouraged
that you're | ooking at new ways of |ooking at it
because it has al ways has been just very glaring,
and it's that extrapolation that tends to dom nate
all of the consequence anal yses because you' ve got a
probability of a big fire and nothing works. That's
what gives you big consequences.

MR HYSLOP: And that's why we're
particularly interested in it, because of the
consequences that can come fromthose |arger fires,
and the reason why we feel |ike we need to consider
it in that research project. And naturally the
insights fromthe research project carry over into
the other activities as well, the requantification
st udi es.

DR. PONERS: See, | was wong. He is

spendi ng your noney wel | .

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

132

(Laughter.)

MR SALLEY: [|I'msorry. Do you have a
comrent ?

MR ROSEN: Well, that's the first tine
you have been w ong.

(Laughter.)

MR. BRANDES: Very briefly if | may, the
i ndustry understands this issue, and we are
implenenting a fire reporting programthat is
voluntary, but our intent was to set the fire
reporting threshold very low, mnuch |ower than the
exi sting regulatory threshold, and so that we coul d,
i ndeed, capture fires and pronptly understand the
frequency of significant fires.

And this information is being captured
and then being provided to EPRI to dissect and, |
guess, properly evaluate the significance and the
frequenci es.

DR. POAERS: But then, Doug, the problem
still is that, quite frankly, you don't have many
| arger fires at nucl ear power plants.

MR. ROSEN: That's a very good thing,
Dana, actually.

DR. POAERS: And consequently these guys

end up when they do their risk analysis, end up
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doi ng an extrapol ati on, which up until now has been
done linearally. | mean, there's nothing else you
can do right now unl ess sonebody |ooks at it in a
very imaginative way.

MR, ROSEN: Let's go on.

MR SALLEY: Next slide.

Let's talk about fire testing because
this is the crux of this argunent. The cable fire
testing, there's been a lot in the past. Sandia and
Factory Mutual were two | aboratories that have done
20 years or so of this, and they've done it for a
nunber of reasons.

After Browns Ferry, of course, they
| ooked at things like flame spread and
conmbustibility cables. They did do a little |ooking
at the spurious operation and how the cables are
going to interact. Sandia has done a number of
t hat .

|"ve got to acknowl edge NEI did a very
good job of setting their experiment up because they
specifically went in for the things of spurious
operation and designed their testing around that,
whi ch was an excellent effort by the industry.

Fromthat effort and the previ ous work,

we coul d see sone things cone together about the
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cables, and this is inportant because in the risk
aspect this is going to set the stage for how the
cabl es respond.

Let's take a break fromthe slide for a
second, and |I'mgoing to pass a sanple around, and
this is an actual cable out of NEI testing that |
recovered fromthe dunpster. That's the Pittsburgh.

MR SIEBER That's where we eat.

(Laughter.)

MR SALLEY: [I'd like you to take a | ook
at this cable.

DR. WALLIS: Well, when you recovered it
fromthe dunpster, how did you really know what its
origin was?

MR, SALLEY: Well, | watched it go out
there, and then | --

DR WALLIS: Wwell, | see, | see.

DR. POAERS: |Is that the sanme place the
fuses were found?

MR, SALLEY: Actually, we took it off
t he sanple when it was disassenbled fromthe test.
Fred took a |ot of sanples, and | took sone back
fromthis type denonstration here, and there are
very inportant things I'd like to point out to you

and have you take a | ook at, the failure nmechani sns
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and nodes of cabl es that we under st and.

You' |l notice there were three seven-
conductor cables here and a nunber of single
conductors around it, and like |I said, NEl designed
this experinment to look for these failures. W can
have a nunber of different failures.

We can have, for exanple, what we call
intra-cable failures. Intra-cable failures are when
you have |ike seven conductors inside a single
cabl e, and the conductors within the cable fall
together. Ckay?

Then we define what's called an
intercable failure where we have two separate cabl es
com ng together and shorting that way. GCkay? So
the test was designed very well to find that.

Al so, when we | ook at cables, we can
break it into two garden variety types of cabl es.

We can have thernpset materials or we can have
t hernopl astic, and the failure nmechani sns of the
cabl es are very specific.

If you' Il notice here, this single cable
that kind of looks like it was a hot dog on a gril
alittle bit too long, this is a thernoset cable,
and when the thernoset cable fails, it tends to

expand. It cracks, and it basically blisters up.
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So in the jacket or the insulation, this is the

classical failure node we're seeing wi th thernoset

mat eri al s.

Thernopl astic materials, on the other
hand, tend to nelt and drip. It's interesting to
note here that these two cables, | believe, canme out

in TVA, and these were what TVA called PJJ, which is
a PEPVC cable, and it's actually what was in Browns
Ferry. This is sonme |eftover stuff on the reel.

But you'll notice that it forms the
dri pping, and also that the failure nechanisns, the
t hernoset cabl e doesn't want to interact with the
ot her cabl es, be they thernpset or thernoplastic,
where the thernoplastic because it's going through a
nelting phase, it wants to interact cable to cable,
an intercable failure.

You can al so | ook in here and you'l
notice where sonme of the conductors actually
shorted. So let ne pass that around and go through
t he slides.

M. Sieber?

MR SIEBER  Thanks.

MR SALLEY: Watch it. It's alittle
bit --

VR S| EBER: | should have worn a dark
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Sui t.

DR WALLIS: Well, when it nelts then,
whet her or not a short nust depend a | ot on the
nmechani cal state because whet her or not these pieces
of metal which nake up the conductors want to push
si deways so that they hit another one is going to
depend upon sone stresses, is it not?

MR SALLEY: Yes, it is in the cables.

DR WALLIS: So if there's a bend in the
cabl e or sonething that nmakes a big difference.

MR SALLEY: Sure. Bend radius becones
i mportant that you're on the bend radius.

There's one other factor that | kind of
gl ossed over here that's inportant when we | ook at
cables, and that is at what tenperature these things
occur. Now, that sanple you're |ooking at there,
obviously they were all exposed to the sane fire.
kay? So they all got the same thermal insult from
the fire.

What we' ve seen from sone of the early
research is that the thernoplastic cables tend to
fail approximately 425 Fahrenheit. That's when
things want to start going south, if you will, with
t he t hernopl astic cabl es.

MR. ROSEN: Soft and then nelt at? At
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what tenperature do they nmelt?
MR SALLEY: They start nelting and
igniting at around 425 Fahrenheit.
MR ROSEN: Ckay.
DR. WALLIS: Now, you said they go
sout h.
SALLEY: o south.
WALLI'S: Not soft.
ROSEN:  Ch, south.
WALLI'S:  You know what south is.

ROSEN:  Yes, |I'mfromthe South.

T 3 3 % 33

PONERS: It's where Tomlives, a
terrible place.

MR SALLEY: The thernoset material has
a much hi gher threshold, and that tends to be around
-- the garden variety thernoset material is around
700 degrees Fahrenheit. So you can see that when
you start factoring these into the risk, you know,
it matters on your fire intensity.

For example, if | had a hot gas |ayer
that was in the 600 degrees Fahrenheit range, if |
had thernopl astic cables there, | could start
sayi ng, you know, I'mgoing to have failures. 1'm
going to have ignition to cable, where if | had

thernoset | wouldn't be as excited because | haven't
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reached the activation tenperature of the thernoset
mat eri al .

And it's good that we're looking at it
in that way. In the past you' ve always heard | EEE
383 qualified or nonqualified. You can again take a
broad slice and say that nost of your thernoset
materials are the 383 qualified materials. Mst of
your nonqualified 383 materials are your
t her nopl asti cs.

Agai n, those are broad slices and we're
| ooking at the cables for what they are, which is a
very inportant part of this.

Okay. Next slide.

Getting back to your question on the
ri sk significance, fromdiscussions with the
i nspectors and the fell ows who do the NSSS worKk,
what we feel is the nost risk significant for a
nunber of reasons are the spurious actuations that
occur in the first hour of the event. Those are the
ones that the inspectors need to focus in on as far
as risk significance.

So as you're looking at the
consequences, we're | ooking at those actions that
really hurt you in the first hour of the fire event.

Next sli de.
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Base on all this data and the work that
i ndustry has done, the work that the NRC has done,
we had Brookhaven assist us with a letter report.
Bringing that all together in February, we cane
toget her, and we said, "Ckay. Now, how are we going
to | ook at this?"

And these are sone of the results that
cane fromthe February 19th facilitated workshop.
The first thing is -- and Dr. Powers tal ked about
this alittle earlier -- is how nmany credi bl e
failures do you take. |If you look at a cable tray
and you can see it's a large mass of cables, it nmay
have thernoset; it may have thernoplastic. It could
have Hypalon. It could have EPR It could have any
nunber of materials in there. How do we start
| ooking at that to do a circuit anal ysis?

What was agreed upon at the workshop or
at the facilitated workshop was that it would take
two cable failures per scenario. They would be
intra-cable failures for thernoset and
t hernoplastic. That woul d be acceptable. Any
nunber of conductors and combi nati ons possi bl e
within the cable is acceptable, and that intercable
failures were possible for the thernoplastic cables

because of their failure nechanism So --
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MR. ROSEN: And inpossible for

t her nosetti ng?

MR SALLEY: No, they would not be
i npossi ble. What we did in the February workshop
was we took the itens and we sat three bins up.
OCkay? Bin one were the itens that everyone said,
"Yeah, that's probably going to happen for a fire
i nvolving the cables. These are the bin one type
items."”

Bin two was, gee, that could happen, but
then, again, we didn't see it in the limted nunber
of testing. That needs further research.

So that currently has been sent over to
J.S. with the user needs saying, "W've identified
these itens. Could you please | ook at this? Should
they be in bin one?" or bin three was where we had
conditions that we didn't think were possible.

For exanple, the one we cane out with in
bin three was you heard Doug tal k about his arnored
cable. Okay? Arnored cable, the cable failure, an
intercable failure, that's probably never going to
happen because we have to have the conductors short
t hrough the steel jacket, which is grounded, and it
shoul d have tripped out by there. So those were the

bin three type itens.
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MR. ROSEN: Yeah, your next slide

answers my questi on.

MR SALLEY: Ckay. Last evening | nade
alittle hand sketch here. 1'll pass this around to
you to give you an idea how this cones together.

Pass these around, please.

DR, POVNERS: Sure.

MR SALLEY: And, again, this is out of
the February facilitated workshop. This is what's
docunented in the risk. This is kind of the one
where | think the picture is better than 1,000 words
ki nd of deal

When we | ook at a cable, | drew a seven
conductor cable up here. You can see that we get 21
possi bl e conbi nati ons that we can have come out of
that pairing if we needed a pair to give us the
spuri ous operation.

Now, we can spend a |l ot of inspection
time going through the analysis and trying to | ook
at what the color code was for the cable as to how
t he device was actually wired. And we could spend a
| ot of time doing that or we can | ook at the test
sanpl es and say, "Hey, just consider that in that
cabl e whi chever ones brought you into the spurious,

you' Il accept that that was the pair that came

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

143

t oget her."

For example, if it was three and four,
they were the two next to each other, and they cane
t oget her and gi ves you the spurious.

DR, WALLIS: So this is seven factori al
over two factorial tinmes five factorial?

MR SALLEY: You start getting into that
fine math, yes.

So that's how we deci ded we woul d handl e
it, is whatever conbinations could cone in the
cable, take it as the conservative approach, as
those were the ones that cane together and caused
t he spurious actuation.

Now, how many cabl es are you going to
| ook at was the next question. Are we going to | ook
at one cable, two cable, five cables, ten cabl es?
Where is the realistic -- where do you get your --
you know, where is the -- to get the nost out of
your inspection, how far do you need to take this?

The consensus appeared to be if you had
two cabl es and they both had the smart failures that
gave you the spurious actuations you wanted, that
you woul d catch probably the Iarge nmajority of the
high risk applications, and everyone felt pretty

confortable with that, and that's where we're going
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to start, with two cable failures.

Again, in the bin tw itens we said
"Ckay. Could it be three, four, or nore?" Again,
we pushed that off to research, and we said, "Hey,
research, you know, give us a little help here,"” and
J.S. has that.

DR WALLIS: | have a problem here.

MR SALLEY: Yes.

DR. WALLIS: | can see how you put al
of the conbinations two at a tine. Nunber four
short to nunber seven.

MR SALLEY: Right. You would have to
short through nunber one.

DR WALLIS: Right.

MR SALLEY: That would be true, but
with the thernoplastics, for exanple, dependi ng upon
how t hat cable was constructed, how it was wound,

t hey can cone together, and the conductors can nove
around. So that's why we didn't want to make it
into a research project of figuring that conbination
out. We said let's take that as a given and we'l|
nove on

The other thing is how do you know what
combi nati ons the electricians actually hooked up

wi t hout opening and seeing what his col or code was?
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DR. WALLIS: That's your state of

know edge.

MR SALLEY: Right, and we could spend a
lot of time tracing things to the n'" detail, but we
don't get a lot of inspection done. So we had to
make sone adjustnents here

To give you a quick exanple of how this

woul d cone into play, I've drawn a little sketch
here. It's very sinplistic, and it really wants to
j ust enphasize how we'll | ook at a cable failure
attribute. |[I've got a tank, and that tank has water

that is used for fire safe shutdown function.

Com ng off the other side of the tank
|"mworried about a spurious operation. Cables pass
t hrough the sane fire area. That could drain ny
tank time. So | want to nake sure that | don't have
a spurious that deletes nmy water supply.

Now, if | had one seven conductor cable
and that seven conductor cable was dai sy chai ned
between the MOV and A, the punp start and B, and the
MOV and C, and that one cable could fail and cause
both val ves to open and the punp to start and it
woul d drain ny tank, that would be in scope. Ckay?

The second one, if | had two cables, one

seven conductor going to the valves A and C and one
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going to the punp start B, again, applying these
roles for inspection, I would assune that the
failures cane in the right order. Qur valves would
open and ny punp would start, and I would drain the
tank time.

Now, where we start getting out on the
probability curve, where we drew the |ine was for
IltemC. If | had three separate cables, one to A
one to B, one to C, and all three cables had to fail
and get the correct pair to cone together to make
the two val ves go open and the punp start, we'd say,
"WAait. We're starting to get out a little too far
into the probability here. That's over in bin two
for research.”

Does that nake sense?

MR. ROSEN: It makes qualitative sense.

MR, SALLEY: kay.

MR ROSEN: But quantitative sense
can't get fromthis because | don't know how |
haven't done the math. | don't know how likely or
unlikely, let's say, the third case is.

MR. SALLEY: Right, and you have to | ook
at the expert elicitation fromthe EPRl report
because a couple of things conme up that the

probability -- and |I'm speaking off the top of ny
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head -- but for thernoplastic cable to fail and give
you a spurious was like .6. So 60 percent of the
time it was going to give you a spurious.

MR. ROSEN: So | have to multiply .6
three tines.

MR SALLEY: Right. Now, would it give
you the correct pairing you heed? Again, it turns
into a PRA exercise, which is better handl ed by
people like Dennis. I'mstill trying to help with
t he inspection attributes.

MR. HANNON: Yeah, for these a typica
MOV, it's going to be .3, and for the punp, if it
doesn't have some sort of current limting device
like a CPT, it would probably be .6. But typica
MOVs is what we're concentrating on.

For MOVs, you know, you get .3 tines .3
times .3, and at sone point given fire frequencies
that we typically see of a large, damaging fire with
multiple cables down to ten to the mnus four to the
ten to the mnus five range, at .3 cubed you're
al ready bel ow your | evel of concern.

MR ROSEN: Point, six cubed?

MR. HANNON:  Yeah, but nost circuits
we're concerned with are Movs, and they'll have a .3

to start wth.
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Arnored cable .075 to .0075, depending

on the circuit.

MR SALLEY: Right. It is inportant to
keep in mnd that we're trying to restart the
i nspections in a risk informed manner, and we've got
guestions over to research that we don't have
answers yet. So this is subject to change based on
what research brings back to us.

MR. ROSEN: So now you're going to use
this protocol qualitatively at |east, correct, to
restart inspection?

MR SALLEY: Yes.

MR. ROSEN: Show nme. Tell ne how t hat
wor Kks.

MR, SALLEY: Tell you how that works.
Okay. Let nme see if I've got that in a slide here.

MR WEERAKKODY: Are you asking for how
this information is factored into the procedure?

MR. ROSEN: Yes. How does one now use
this general idea in an inspection, or is that too

detailed for this? And | can accept that.

MR. SALLEY: | can give you a quick
overview, is when the inspector -- backing up --
let's back up to this one that said risk. It was

fire frequency.
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MR. WEERAKKODY: Mark, Pete, did you?

W work with Pete fromthe Inspection Branch in
terms of taking this input and working the

i nspection procedure. | don't know. Mark, if
you' re confortable answering, go ahead.

MR SALLEY: Yeah, | can, and Pete w ||
correct me if I'm wong.

The one that had risk equals fire
f requency.

The chal l enge, and this is what we
worked on a lot |last week and this is why we had the
regional folks here with us, to help us so that we
get this right, is that when we do this in a risk
i nfornmed manner, fire frequency, once again, that's
established. Cassically they' re | ooking at the
| PEEEs and seei ng where does the fire frequencies
and where was the risk sensitive parts of that
uni que pl ant.

So that's typically com ng out of the
| PEEES.

This likelihood of fire effects and
cable attributes, that's what we just tal ked about.
Ckay? |If they have thernoplastic cables, hey, that
can go cable to cable. | know that.

If | have thernpset, |I'm|ooking at 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

150

inter or -- excuse ne -- the intra-failures. So
those are the kind of insights that we're putting
into the inspection guidance, and the third thing is
t hat undesired consequence, once again, fromthe
P& Ds. They're |ooking at what happens in the first
hour that is really risk significant that's going to
cause a flow diversion, cause a drain down. What's
going to really give ne ny problens?

DR WALLIS: So when you do this inter
thing, you have, say, a tray with ten cables init.

MR, SALLEY: Right.

DR. WALLIS: So any cable can short to
any other cable in that tray; is that right?

MR SALLEY: No.
WALLI'S: no?
SALLEY: |If they're thernopl astic.

VWALLIS: If they're thernoplastic?

5 3 3 3

SALLEY: Yes.

DR. WALLIS: Any cable can short to any
other cable even if they're on the extrene ends?

MR SALLEY: That's where the |evel of
detail starts to get a bit nmuch. |If they're in the
same raceway, Yes.

DR. WALLIS: You don't know where they

are. You sinmply say they coul d.
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MR. SALLEY: Those woul d be things we

woul d start |ooking at in Phase 3's SDP.

MR. ROSEN:. You just have to go | ook at
the cable tray installation in any plant to realize
that you could go to one spot on the tray and it
could be here and here and then ten yards down the
tray you'll find the right --

DR WALLIS: So you don't know where
they are. So they could easily short to any other
one.

MR SALLEY: Right. Randomfill.

DR. POAERS: Let me ask you about the
one hour. dearly, if | think about the Browns
Ferry fire, one hour is not a good tinme frame to
t hi nk of.

MR. SALLEY: Right.

DR POAERS: But Browns Ferry was a | ong
time ago. Things are different.

If I think of, say, a nore recent fire,
like the San Onofre fire, again one hour is not the
right tinme to think about it. So why one hour?

MR SALLEY: | wll defer to Phil
Qualls. Phil.

(Laughter.)

MR, SALLEY: Fromthe NSSS side of
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t hi ngs.

MR, QUALLS: H . [I'mPhil Qalls. [I'm
in the Fire Protection Engineering Section.

One hour is kind of an arbitrary tine,
but there's two or three things that happen at one
hour. The initial major events that we've found in
anal yses during the inspection process over the
years, things |ike Wstinghouse punp, RCP seal
failures, events |like that are typically very tine
constrained with the capability of the systens to
make up. That's usually w thin one hour.

At time equal one hour also at nost
facilities, we also keep in mnd that the plant gets
augnmented; the plant staff gets augnented
significantly through the energency plan. A severe
fire that causes danmage to safety related
equi pnents, typically an alert or higher events, you
man the TSC, the OSC, the EOF. The plant gets a | ot
of additional support, a lot of additional
engi neeri ng support, a lot of other operators.

Pl ant managenent is involved directly. NRC may be
i nvol ved.

At time one hour, there's a lot of

addi ti onal resources available to the operators

al so, but --
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MR. ROSEN: The one thing | would think

sonme of those things m ght be counterproductive, the
ones you nentioned. But the ones that are
productive are the off-site fire response. It seens
to me within an hour is reasonabl e.

MR, QUALLS: It is at nost utilities.
There's a fewoutliers I'"'maware of that it takes
over an hour for off-site response. That's true,
too, Of-site response is typically 15 m nutes or
| ess away.

DR. WALLIS: This is assum ng you know

you have a fire.

MR QUALLS: Wwell, yeah. | was on the
AIT for water. | know what you're talking about.
DR, WALLIS: Well, I'"'mjust thinking if

TM took two hours before the new shift canme on,
certain things were realized. This wouldn't happen
with a fire?

MR ROSEN. Fires tend to be hard to
i gnore.

DR WALLIS: Wwell, 1 think what happened
to TM m ght have been hard to ignore, but sonmehow
it got ignored

MR ROSEN: Well, | think in the main

you're going to find a fire or it will find you
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DR PONERS: | nean all of this is true,

but what you don't assunme is that the mere existence
of these people puts the fire out. And so the
question is: why do we stop the analysis at one
hour ?

And it seens to ne | could nake all of
t hat argunent and say surely then two hours.

MR SALLEY: Let nme clarify. W don't
stop at one hour. What we're saying is if you have
all of the possible associated circuit interactions
that are going to occur, okay, in the first hour of
trying to safely shut the reactor down, which ones
am | nost concerned about?

That's what we're saying here froma
ri sk standpoint.

DR. POAERS: That's a little different

MR, SALLEY: It's alittle different.
|"msorry. Let nme clarify.

But in that first hour of we scramthe
reactor and we're going into shutdown; we have a
significant fire; in that first hour what are the
possi bl e associated circuit interactions that woul d
give ne the nost troubl e?

That's what we're asking the inspectors

to ook at. W just had an inspector transfer to
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headquarters, George. | don't know if you could
fromall of your inspections provide any insights on
that. You've |ooked at a nunber of these.

PARTI CI PANT: 1'IlIl pass.

MR, SALLEY: Thank you.

DR. WALLIS: So you seemto be assum ng
afireis a rapid thing.

MR SALLEY: O course.

DR WALLIS: The kinetics are such that
afireis rapid, but afire is an oxidation
reaction. It can glow. It can go very slowy.

Davi s- Besse was an oxi dati on reacti on.
They call it a fire. It took a few years before --

MR SALLEY: You can't pin that on Fire
Protecti on.

DR. WALLIS: No, but you see what |I'm
sayi ng?

(Laughter.)

DR WALLIS: You see what | nean.
You've got the idea that fire should be a rapid
t hi ng, but you can have slow fires.

MR, SALLEY: Yes, yes.

DR. WALLIS: Wich may not be detected
for a while.

MR, SALLEY: Yes.
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DR WALLIS: And yet there may be

shorts.

MR. SALLEY: Yes, and there's also the
| ocation factor. Wen you |ook at a conpartnent and
you have the cables run around as to where is the
| ocation that the fire takes place, but let ne just
clarify that the thing that the inspectors were
| ooking at is in that first hour. W scramed the
reactor. W know we have a fire. W're going to
fire safe shutdowmn. What are the key associ at ed
circuits that give ne the biggest problens?

That's where we've directed them

DR PONERS: Then it's inportant to take
your one hour because you're saying surely in one
hour 1'I1l have all of this additional support to
handl e the plant. What's given the operators before
is all of this additional support. | understand
NOW.

MR. SALLEY: Right. The ones that pose
t he nost ri sk.

MR. ROSEN. One second, one hour, let's
get off that and tell nme what the inspectors do with
this conceptual chart. How do they deci de using
this rationale, this logic what things to inspect or

what things to be concerned about?
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| don't get it.

MR SALLEY: That's what we worked on
| ast week, and that was the very argument or very
di scussion that we had with the inspectors, is how
can we best guide you through this to inspect this
in a risk informed manner

Suni| used the termthat we want to put
the risk on the front end of the process rather than
j ust grabbing a random associated circuit in the
pl ant and saying, "OCkay. This is an associated
circuit. Was it protected? If it failed, what
could it do?"

W wanted to try to be up front and put
the risk inforned part up front and | ook at, okay --

MR ROSEN:. Screen out a whol e bunch of
stuff.

MR SALLEY: Right, and we get to that
screening process. Now, | had a very good | esson
with the inspectors | ast week that screening is not
a good word. Well, when | started going through a
nunber of screens, they wanted to stay in process
with steps, okay, as to how they' re used to
i nspecti ng.

And the key here and the chal |l enge that

we have with the inspection procedure with Peter is
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how do we focus them on, you know, what is the nost
ri sk significant ones, and that's the process that
we're doing right now with the inspection procedure.

MR. ROSEN: OCh, so you're not going to
answer the question. You're going to tell me that's
a good question and we're working on it?

MR SALLEY: Ckay. | can answer it a
little better than that. W had a nunber of steps
in there. Let's call them experience, and it was
things to look at. If you have this, then you
should go here. |If you have thernopl astic cables
and it's two cables that give you the action, that's
definitely one you want to consi der

Anot her one that we haven't tal ked about
yet is the credible fire threat. You know, do we
have a credible fire threat that's going to nake al
of this, make the cables do what they do?

So a nunber of guidance steps, if you
will, to help focus the inspectors is what we're
trying to come up with. That's what the procedure
is going to say.

MR. ROSEN: Now, are they going to
conduct a de novo review of the whole plant based on
this logic that you' ve provided us, plus these steps

t hat you want ?
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Are they going to start at square one
and go right through to square 540 or however nany?

MR SALLEY: No, they have the freedom
to inspect how they want to inspect. You know, they
have enough latitude to do what they think is best.

MR. ROSEN. So they're going to do sone
sanpl i ng.

MR, SALLEY: Yes, it's always sanpling,
but as to where they sanple, they can have a nunber
of options as to how they want to sanple. For
exanpl e, what was classically done in the first
round of triennials was to | ook at the | PEEEs and
say where is the nost risk significant areas of this
pl ant, and that was one area they |iked to pick up
on.

They have that sane option with this or
they can | ook at the conponents, and when they back
off of P& D and say, "These are the conponents |I'm
concerned in. \Wich fire areas do they pass
t hr ough?"

MR. ROSEN: So let's take a hypotheti cal
i nspector at a hypothetical PAR  He knows the
auxiliary feedwater systemis one of the nost risk
significant systenms. He knows which conpartnents

hol d key auxiliary feedwater system conponents,
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punps, valves, and so he says, "Ckay. Here's this
conpartnent. | select this conpartnment. 1'm going
to do this analysis.”

He finds out what cables are in that
conmpartnent and in what trays, and he then applies
this kind of logic to that kind of cable. Al so he
finds out what is thernoset or thernoplastic, and he
pi cks out, "Ah, here's one that doesn't pass ny set
of tests.”

Isn"t it certain that if he's going to
do that, that he's going to find areas where the
test, the multiple kind of thinking that this
implies will not pass because that was not a
criteria for the design of the facility in the first
pl ace?

MR, SALLEY: That's a |ong question.

Let ne break it into pieces that | can answer.

Was it a criteria for the plant in the
first place? That's the kind of |icensing basis,
desi gn basis, and, yes, with sone plants he could
find that. The licensing basis on sone of the
plants are different.

MR. ROSEN: And the nultiple spurious
associated circuit failures is beyond the design

basis or is it within the design basis?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

161
MR SALLEY: It's within it, but howit

was interpreted has been done differently at

di fferent plants, dependi ng upon when they were
licensed. That's part of the problemof how this
all got started.

MR. ROSEN:  How 8-99-17.

MR SALLEY: Yes.

MR. EMERSON: And if | can interject
here, the difference in interpretation of the
regul atory gui dance was how this issue got started
five years ago. Mst licensees would say nmultiple
spurious actuations was not within their design
licensing basis, and their argument over whether it
was or it wasn't led to the desire for a risk
i nfornmed sol ution

MR. ROSEN. So in sone places at | east
this hypothetical inspector will, in fact, find
probl ens.

MR SALLEY: Yes.

MR. ROSEN:. Then what ?

MR SALLEY: Then he has to enter the
process. |If it's in the licensing basis, how he
deals with it, we have the SDP as to the risk
si gni fi cance.

Sunil, if there's anynore on process.
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MR. WEERAKKODY: |If we had started the

i nspection process today, then they are finding -- |
don't think there's a whole |ot nore to add to what
you say -- they will enter the reactor process and
|l ook at if they are significant and then whatever,
you know, color that the finding gets col ored that
way, and if it's green, you know, depending on the
color there will be -- | think your interaction
matrix --

MR. ROSEN:. Let ne roll you back again.

MR WEERAKKODY: yeah.

MR. ROSEN: | understand the action
matrix and the ROP. Comi ng back to the beginning
now for plants that have gone through this analysis,
we're tal king about cable attributes, that portion
of your thing there.

But the plants have barriers to fire
progr essi on.

MR, SALLEY: That's right.

MR, ROSEN

MR. ROSEN:. Does that get counted, taken
into account?

MR SALLEY: Sure. | nean, this al
gets down to Appendix R | nean, the 3&, if the

i censee had that cable and that cable gave themthe
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interaction and they protected it with an el ectrical
raceway fire barrier system then obviously it's in
conpl i ance and the inspector nobves on.

It is, | guess, the conpliance issue to
the licensing basis is where it all begins.

MR. ROSEN:. Ckay. AT sone point you're
going to wite an inspection for this?

MR SALLEY: It's drafted.

MR. VWEERAKKODY: It's drafted al ready.

MR. ROSEN. Well, Peter can give us sone
i nsi ghts.

MR, WEERAKKODY: Conme on over

MR. KOLTAY: M nane is Peter Koltay.
I'mw th the I nspection Program Branch.

First of all, the inspection procedure
that exists out there is a viable procedure. The
only thing we stopped three years ago, we asked them
not to identify or pursue issues that deal with
associ ated circuits.

So we stop inspecting in that one area.
So the inspection procedure that's going to be
updated is the sanme inspection procedure we had
before. The information on procedures com ng out of
t he techni cal group, okay?

And we're still trying to figure out
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where we break down the inspection guidance to the
i nspector and then the screening process that the

i nspector is going to use to determne if they have
a finding.

Li ke Dr. Rosen just said before, an
i nspector is going to go into a roomand start
| ooki ng at associated circuits and eval uating them
|"mnot sure that's going to really happen

First, the inspector needs to have a
reason to suspect or identify performnce
deficiency. Going back one nore step, the inspector
has to understand the design basis, and based on the
design and |icensing basis, he's doing his
inspection. He identifies a performance defici ency.
It may or may not be in the associated circuit or
any circuit area at all. It could be separately
criteria. It could be any other defense in depth
element in that specific fire area that starts them
of f on the process of determ ning how significant
t he performance deficiency is.

And that may | ead himto | ooking at the
associate circuit analyses. That's how | foresee at
this tine getting into that, unless you have sone
ot her thoughts.

MR. ROSEN. What you were saying, |
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think, is that there is not going to be a broad
scal e, de novo review. There's only going to be a
case-by-case review if sonething else that the

i nspector sees or if that point event occurs pronpts
hi m

MR KOLTAY: Exactly. |In other words, |
don't foresee inspectors going out and saying, "The
pur pose of ny inspection today is to evaluate the
way associated circuits were handled in this
particul ar room although they may -- well, let ne
t ake that back.

They may go back and ask, "G ve us your
associ ated circuit analyses for this room" and they
review that. And if they feel that there's
sonething wong with that, they'll go down the path
of additional evaluation and deterni ne what nay be
wong with it and determ ne where the performance
deficiency is.

Ckay. That's one way of getting into
| ooki ng at associated circuits.

M5. BROMN:. Hi. I"'mEva Brown. |'mthe
lead PMfor Fire Protection and al so was a team
| eader on several inspections, one at sone of the
Duke pl ants.

W' ve had sone of these issues, and we
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woul d | ook at associated circuits once we get

perm ssion to do so. It would be a risk informed
choice of certain circuits, block valves, poured

val ves, other types of valves like that that we know
are associated circuits and maybe inportant to the
mai ntai ning the ability to safely shut down.

And al so in the course of an inspection
if we did find sonmething el se in another area that
may be associated circuit related, then we would get
into what Pete was discussing, but we will be
| ooki ng at associated circuits for a certain group
that are risk --

MR ROSEN. Well, ny question went to
t he question of what is the catalyst for this
i nspection, and Peter answered it by saying
sonething else is going on, not just a purely I'm
going out today into a pristine environnent, to a
safety significant space, and starting an associ at ed
circuit evaluation. That wouldn't be the way it
woul d start.

M5. BROWN. It's going to be both.

MR. ROSEN: It would be both you think?

M5. BROMN: It's the way | plan ny
i nspection, yes, sir.

MR. ROSEN: Ch, okay. Al right.
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M5. BROMN: |t would be both.

MR KOLTAY: |It's part of the alternate
shut down i nspecti on.
M5. BROMN: Yeah, that's part of what

the electrical inspector does, is they take a | ook

at --
MR ROSEN: Okay. So that clarifies it.
MR SALLEY: It's an elenent of the
overal | procedure, | think is the sunmary.

Back to ny slides, | tal ked about what
we called bin two in February, the noderate risk
items. This is -- J.S. maybe able to answer this a
little bit better than ne -- but these are the itens
that are currently with our research fol ks over in
Resear ch

This is the questions that we're not
sure of. W don't have a good feel fromthe tests
t hat were done, and that's the intercable shorting
bet ween t he thernoset cabl es.

Speaking fromnenory, | believe there
was |i ke one case maybe where that occurred in all
of the testing that was done in Texas.

How many cabl es do we have to have to
get the bad action scenario? Is it three, four,

five, six, seven? \Were do you draw the line in a
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realistic space?

That question is currently over with
Research. W' ve got two, and that's where we're
going to start this from

Denni s had mentioned CPTs. Control
power transformers were put in halfway through the
NEI testing, and they nmade a difference because now
you can make the spurious activation happen.
Dependi ng upon your current |eakage through the
insulation, it can significantly reduce them

Just as to what effect and, you know,
what balance it is, we don't have an answer.
Research is | ooking at that.

The ot her question then, too, is how
| ong does this hot short last for. Speaking from
menory, | believe that 20 m nutes was the | ongest
one that we had seen in about that area, and after
20 minutes if you take the hot short away and the
valve returns to its normal position, how do you
factor that into the overall analysis?

So these are the questions that are
sitting today.

MR. ROSEN: Well, the valve did not
return to its position, too. | nean, the circuit

may be designed in such a way that it seals in.
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MR, SALLEY: That's true.

MR. ROSEN:. In the val ued position.

MR SALLEY: Right. So it depends on
the circuit design

MR. ROSEN. We understand that, yes.

MR SALLEY: But that duration time is
sonething we need to | ook at, and these are the
items that are currently with research today.

J.S., do you have anything you woul d

i ke to add?

MR HYSLOP: [|'Il talk about it in ny
presentation. Basically like Mark said -- this is
J.S. Hyslop -- research has a user's need to

identify if any other circuit issues should be added
to the inspection, and for that user's need, we're
going to be | ooking at the current avail able
information to make this decision.

And so what ever decisions we can make
with the current information we'll nake, and then
we'll go fromthere

DR. PONERS: Are you going to comrent on
the current information?

Much has been nade about the EPRI fire
tests which have been presented to this

subcommittee, and | think in fact even to the full
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conmttee, and in the course of those presentations,
t he speakers would put, as all experinentalists tend
to do, put lots of caveats that said, "lgnore these

experiments,” and lots of criticisns have arisen

| mean, the fact of the matter is it's
one set of tests and one particul ar configuration.
It's a subset of all of the conditions that you're
really interested in.

Are you going to identify what a really
useful database would | ook Iike, howbig it is, what
ki nds of conditions it would | ook at?

MR HYSLOP: Well, whatever concl usions
we draw wi || be predicated upon the data that we' ve
deci ded to base those conclusions on. So in that
sense, you know, we'll be supporting our
concl usi ons.

DR PONERS: But, | nean, here's what |
know, is that fire has becone an issue of
i nternational significance, and everybody out there
is facing the sane problem To create a database is
an expensive thing, and it's difficult for one
person to do it.

If a guy could cone in and say, "Look.
|"ve | ooked at this data that we have. 1've | ooked

at our needs, and here's the data we ought to have,

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

171

and the highest priority data to facility things,
t he second and the third."

He m ght be able to put together an
i nternational consortiumtype experinental program
that would actually get it, whereas right now
everybody | ooks at the cost and says, "Huh-un, |

just don't know whether | can do it," and the guys
that are doing it, you know, in those cases like in
France where they have experinmental prograns,
they're not coming in armed with sone conprehensive
exam nati on of what the needs are, the fighting,
what ever flam ng duck is the current big brouhaha.
And so sonething like that m ght get you
into a position where, you know, some critical
exam nati on of what the database needs are as
opposed to the data that you have mi ght get you into
a position where you could get sone of these data.
MR, HYSLOP: | think the results of this
public neeting and the next one may help steer us in
that direction because, you know, this |ast public
nmeeting where inportant circuit analysis and ones we
weren't quite sure of were devel oped, and to ny
know edge, that was the first com ng together of a
group.

So, you know, | see these public
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nmeetings as potentially spawning activities, and
you're right. There are international prograns.

The Gernmans are doing some testing it is ny
under st andi ng, too, and you know, research. W
col | aborate with these groups.

And so | would expect us to start
thinking along the lines related to this information
t hat has cone out of these neetings.

DR PONERS: Well, |I'mjust suggesting
make it an ancillary. | mean, as you go through
t hese things --

MR. HYSLOP: Be organi zed about it.

DR PONERS: -- find holes in the
dat abase and find challenges. |f you just keep a
set of notes and say, "This would be very useful and

this would be useful,” and put out a docunent that

says, "Here's the data that would be really usefu

for this," then you ve got a position to go to these

peopl e and say, "Hey, if |'ve got these needs,

everybody el se does," because these plants are not
all that different in Western Europe and Japan

You mght be able to put sonething
t oget her here that no individual country can really

afford to do. Becone a hero.

MR. HYSLOP: Yeah.
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MR. ROSEN:. Ckay.

MR. HYSLOP: That's a good suggesti on.
"1l take that back

MR. ROSEN:. Mark, you've got three nore
slides, and I'Il give you three nore m nutes.

MR, SALLEY: kay.

DR PONERS: He's giving a good
presentation. Lighten up.

MR, SALLEY: I'mon Slide 9. Ckay.
These are the bin three itens, and this is what the
consensus of the group said were the | owest of the
risks in the associated circuit arena, and let ne
just wal k through the list that easiest.

Open circuits. W defined open circuits
as were the copper conductor typically vaporized,
and you physically lost the continuity. You know,
we didn't see that in any of the tests. You didn't
see that in Browns Ferry. So that seened to be a
| ow risk where the conductor physically | eaves.

DR PONERS: | have seen fire tests of
bore rate packed cables in which the copper didn't
vaporize. It dissolved in the borate, and the
borate was put in as a fire suppressant and nelted
and | ost the copper not by vaporization, but by

di ssol uti on.
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MR ROSEN: Well, you could take that

for study.

DR. POAERS: But it's another thing to
| ook at because | don't know whet her M30 packed
cables will do this, but the borate ones -- | nean,
the work was done in the Netherlands, and the idea
was the borate would act like a really good fire
suppressant, and it was a really good way to w pe
conductors out and create a liquid now that itself
was highly electrically conducting, and it just
shorted out everything.

MR SALLEY: That's interesting.

DR PONERS: |[|f you need a reference for
it, it was the Material Research Society neeting in
San Franci sco about four years ago.

MR SALLEY: And they do that for fire
protection, was why they put the borate there in the
first place.

DR. PONERS: What did you say?

MR SALLEY: He had the borate there for
fire protection?

DR. POAERS: Yeah, that's right. That's
right.

MR, SALLEY: GCkay. The second item

we're going to ook at is the intercable shorting
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bet ween conduits and arnor cable. Again, we want to
be conplete. That's why we want to |look at it, but

| think we can all fathomthat if you have an air
drop that passes along a conduit, that air drop is
not going to pass through the conduit and get the
conductors i nside.

But we want to be conplete and | ook at

Mul tiple high inpedance faults of a
common power supply, that's one that seens to be
sonewhat weak. The probabilities of that happening
based upon what we're seeing didn't seemto be that
good. We want to look a little nore at that and
make sure that that doesn't occur

DR PONERS: It has occurred to ne.

MR. SALLEY: The three phase failures
occurring with proper polarity, what we're | ooking
at here is the power cable, and typically you'l
find your three phase cables are set up in a piece
of triplex. They have a piece of triplex on a power
side along with another piece of triplex such get to
it fromPhase Ato AL Bto B, and Cto C

Again, in reality space this tends to be
out there quite a bit.

And reversible DC notors, the power
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cabl es, fromwhat the electricals have explained to
nme that you need five failures to cone in in the
correct polarity in order to nmake that DC notor

wor K.

Again, getting the five failures,
getting it in the correct polarity for that
reversing notor to work seens to be getting nore far
out on the probability curve.

Again, this is the second tier of things

that the folks in research will be looking at it for
us.

Next sl i de.

These will be quick. Qur remaining

activities. Just to finalize what Sunil said in the
opening is we plan to --

MR. ROSEN: This is nunber ten, right?

MR SALLEY: N, this is nunber ten.

MR, VWEERAKKODY: W ski pped one.

DR. WALLIS: W have it. So you can
tal k about it.

MR, SALLEY: Ckay.

MR. ROSEN: You're tal king about ten.
He's got 11 up there.

MR SALLEY: [|I'mon ten.

W're going to issue the risk as fina
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after we've gotten comments, and | have gotten a
nunber of comments, and it will do sone changes.

We are going to be issuing a draft
NUREG |'ve got a nunber for it. It's 1778, and
it's going to be out for public conment, and this
will formthe know edge base of all the circuit
anal ysis we've had since 1980, and try to put
everything into one coherent package.

A public workshop. Before we actually
start the inspections, we'll have a public workshop
wi th our stakeholders. W' re |ooking at about the
Novenber time frame, Novenber of this year

And Peter, as he said, he's revised the
i nsepction procedures. That will be continual. If
the bin two itens cone back with sonething that's
risk significant, Peter will nake an adjustment in
t he inspection procedure accordingly. So that wll
be ongoing with the Ofice of Research.

I n conclusion, our goal here was to try
to nake the associated circuits, the inspections be
in a nore risk infornmed manner and | ook at the risk
significant cases. That's what we're going for, and
we're trying to do that, of course, so that we can
make the nost effective use of the inspection

resources.
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That's all we have.

MR ROSEN. Al right. Are there any
qguestions from nenbers of the -- pardon?

|"msorry. J.S., how nuch have you got?

MR, HYSLOP: J.S. Hyslop, one slide.

MR ROSEN: We're 20 mnutes into our
slide.

MR HYSLOP: Yeah, | have one slide --

MR ROSEN. Al right. Go ahead.

MR, HYSLOP: -- just to sumup research
support for the circuit analysis resolution.

First of all, Research participated in
the industry QOrega Point circuit analysis test. W
did that by adding cables and a test rig to provide
nore extensive information on cable failure nodes.
This conpl emented the industry test.

We supported the expert elicitation
panel , which was the panel to interpret spurious
actuation data on the test.

W' ve authored a chapter on risk in the
draft N.R NUREG 1778, which was described earlier,
and there we've identified risk insights as far as
circuit anal ysis goes.

W participated in the February public

neeting to identify inmportant circuit issues for
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pl ant inspections, their research law with NRR and
i ndustry.

W' ve been asked by NRR to participate
in the upcom ng public neeting on associ ated
circuits later in the fall.

And then the last thing that we've done
is agreed to address the user's need, which I
described in response to Dr. Power's earlier
guestion on research support for circuit analysis.

| guess lastly I'll give alittle
pronotion. Research is in the process of publishing
a NUREG which is a multi-year effort on circuit
analysis. Sandia is the author of that NUREG

And it's that NUREG which is really
enabling us to or the work done in that enabling us
to help NRR so effectively. W initiated this
program prior to those Onega Point tests. So | just
wanted to | et ACRS know about that.

MR, ROSEN: Well, that's all very
hel pful. W have to wite an input to the ACRS
report on research agency wide. So this is the kind
of stuff we need.

MR HYSLOP: Yeah. Any questions?

(No response.)

VMR HYSLOP: | f not --
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DR WALLIS: So you are doing all of the

things that Mark said you were doi ng?

MR HYSLOP: | can't renenber what Mark
said, but I'll just summarize. Yes, we've got a
user's need.

DR WALLIS: It's Sandia that's doing
t hat work --

MR. HYSLOP: Sandia is looking to
identify whether any of the circuit analysis issues
wer e excl uded, whether they should b included in bin
one or using the available infornmation to nake that
determ nation. So we're doing that.

MR ROSEN: Al right. Wll, with that,
we'll thank you all for this norning' s
presentations. W'Il|l stay in recess until 1:15, and
"1l try and squeeze a little nore tinme out of the
presenters this afternoon and get that on schedul e.

Thank you. W are in recess.

(Wher eupon, at 12:25 p.m, the neeting
was recessed for lunch, to reconvene at 1:18 p.m,

t he sanme day.)

CHAl RVAN ROSEN:  We're back. M. Fred
Emerson of NEI. N ce to see you, Fred.

MR. EMERSON: Thank you. You'll see

nore of ne |ater, too.
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CHAI RMVAN ROSEN: W' re reflecting,

medi t at i ng.

MR. EMERSON. Mbst people are sitting in
t he back.

MEMBER WALLI'S: Are you going to resolve
sonet hing for us?

MR. EMERSON: Well, |'ve been working at
it for the last seven years. | hope to.

MEMBER SI EBER:  \When are you eligible
for retirement?

MR. EMERSON:. About anot her seven years.

CHAI RVAN ROSEN:  They haven't told you
that this needs to --

CHAI RVAN ROSEN: Al right. | think we
are ready, Fred.

F. NEI DI SCUSSI ON

MR. EMERSON: Thank you for the
opportunity to present sone of the industry
perspectives on fire-induced circuit failures. You
heard this nmorning fromthe staff about their plans
for proceeding with the inspection of associated
circuits again. | amgoing to provide a little bit
di fferent viewpoint.

Mark Sall ey made a nunber of references

to the NEI testing. Topics | amgoing to cover, |
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am going to spend one slide telling you what we told
you | ast June fromthe standpoint that | am not
going to cover the sanme ground again. Then I am
going to talk about the current status of resolving
fire-induced circuit failure issues.

These were the topics we addressed at
the last neeting. W tal ked about the EPRI - NEI
circuit failure testing. | want to be sure | give
due credit to EPRI because they were an inportant
part of this testing activity. At the tinme we
tal ked | ast, we only had observations. W didn't
have hard data and conclusions. W do now.

W tal ked about the expert panel
devel opnent of probabilities of cable damage and due
to fire and the probability of spurious actuations.
So | will not be going into that at all

MEMBER WALLIS: As | renenber, you had
| ots of observations, but it wasn't nuch in the way
of theory or correlations or sonething that you
could use to predict what woul d happen.

MR, EMERSON:. Well, 1'Il be touching on
t he point of how predictable these are, how well you
can characterize thema little bit later in this
tal k. We tal ked about the pilot evaluations. And

Doug touched on it again this norning.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

183

And we tal ked about sonme of the issues
that remain to be resolved with NEl 00-01, which is
t he i ndustry docunent intended to resolve sone of
the open issues related to circuit failures. But
that was in draft, and it has now been issued as
Rev. O.

So the topics | will address today, |
will be presenting a sanpling and only a sanpling of
t he conclusions, the results and concl usions of the
EPRI NEI testing. And | would refer you to this
EPRI report that is on the screen for a detail ed
sunmary.

That report is about 400 pages of text
and many, many, many tables and figures show ng
detailed results for each of the 18 tests that we
did. A conplete review of that would depend on the
review of this docunent.

MEMBER WALLI'S: Again, are these just
curves or sonething or is there some attenpt to
under st and what happened and nodel it?

MR. EMERSON: W have not nade any
attenpt to nodel it. W are reporting on
observations and conclusions that we had drawn from
t hose observations in making an attenpt to use that

information to nove forward with the resol ution of
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this |l ongstanding regulatory issue. | would |eave
any nodeling to a research effort, which we're not
really funded to do.

The second topic | will cover briefly is
a summary of where we are with the NEI 00-01
docunent, the Revision O that has been submtted to
the staff for review, its intended use. And I'l]
address specifically the determ nistic nmethods, the
probablistic or the risk nmethods that are in there,
and our conclusions on multiple high inpedance
faults, which was touched on this norning in Mark's
presentation.

The | ast, very last, of the 35 slides
that | have will be recommendati ons for issue
closure, nore regulatory than a technical position
Because there are 35 slides and | have an hour, | am
going to be going through themfairly quickly.

This is what the EPRI test report
includes. There is a detailed description of al
the tests. Each test is reviewed and anal yzed on a
test-by-test basis. And the information about those
tests that you see listed is provided in the test
report.

MEMBER WALLIS: How is it analyzed if

you didn't do any nodeling?
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MR. EMERSON. In other words, by

"anal ysis," | meant we went through the results of
the tests and tried to draw sone conclusions on it
based on the information that we got, the
tenmperature curves, the electrical profiles that we
generated, the actual spurious actuation results
that we got. W tried to correlate all of that
information to try to get a picture of just to see
what concl usi ons we coul d draw.

MEMBER WALLIS: So this will be the sort
of word analysis that a |awer mght view as rather
than a scientific type of analysis?

MR. EMERSON: | would like to think
there was sone science involved init. W didn't
have a | awer reviewit.

MEMBER WALLIS: But it is a word
anal ysi s?

MR, EMERSON: It is an analysis of the
data, rather than an attenpt to nodel.

MEMBER WALLIS: It's descriptive and --

MR EMERSON: It's descriptive of the
actual results, rather than an attenpt to be
predictive. Dennis?

MR. HENNEKE: Yes. Dennis Henneke, Duke

Power .
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When you refer to nodeling, there was a
consi der abl e anmount of nodeling done for predictive
pur poses, the features that can affect the circuit
anal ysi s and spurious actuation failures; for
exanple, tinme, which Fred will talk about in a
little while.

They did sone tinme curves on there to
see how | ong the spurious actuation can occur and
found the nmedian tine for spurious actuation was
about two mnutes. And then all circuits cleared
within 13. So then you can set that to a
probability. And you have a nodel of tinme versus
spurious actuati on.

They al so | ooked at tenperature and the
probability of cable damage versus tenperature. W
| ooked at the effect of CPTs and what factor that
woul d have on the risk

There are factors in order to generate
if you have a configuration at your plant. You | ook
at the various factors, and you can determ ne the
spurious actuation probability, but it's not
extended to a circuit that they haven't run tests on
to create a nodel to predict what its probability
iS.

MEMBER WALLIS: No. Wat | just nean is
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that you nust have strongly resisted the tenptation
to do technical analysis when you see a tenperature
whi ch is going on so exponentially for some sort of
equi librium

It nust be very tenpting to say, "I
understand why it is doing that because | know
somet hi ng about heat transfer, heat capacity, and so

on. You resisted the tenptation to use what you
| earned in school. That's all.

MR HENNEKE: Well, it was just after
failure we were | ooking at the various probabilities
of when it failed, what it would fail to | ook like,
rat her than why, | guess.

MR. EMERSON: Ckay. This was the
configuration. This is a typical configuration.

And |'Il show you a sanpling of the curves that were
generated for the test pertaining to this
configuration.

Typically we had two | ayers of cable in
a | adder-backed tray. It was in an L-shaped
configuration, as |I've indicated in previous
presentations here. W had four instrunented cable
bundl es of the type that Mark showed this norning,

where we had a single nmulti-conductor cable

surrounded by three single conductor cables. Those

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

188

are the orange circles in the tray.

MEMBER WALLI'S: Can | ask you, when they
actually lay cables, they don't fit as neatly as
this, do they?

MR. EMERSON: Well, in an actual plant,
sone plants have them sone tied off. And they're
kept pretty nmuch in order. Some plants it's very
random

We tried to create sone reproducibility
in the test so that we coul d make changes.

MEMBER WALLIS: So you laid themin very
carefully and straight and parallel?

MR EMERSON: Well, they were touching
each other. It doesn't show that here, but we tried
to create a configuration that was as close to an
approxi mati on of how they are actually done in a
pl ant as we coul d.

The instrunented bundl es are shown by
the DA nunbers, DA 1, 2, 3, and 4. W tried to vary
the locations to neasure the -- we tried to neasure
the effects of locating the cable on the bottom or
the top of the rows. Sonetines we varied the nunber
of rows of cable to see what the effects were of
varying tray fill. And |l will get to that alittle

| ater.
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The test results, we created tenperature
and electrical profiles for each one. And I'll show
you a sanpling of those profiles for this actual
case in a slide or two.

We created a graphical depiction of
cabl e performance. And these were hel pful in
identifying patterns and trends. W nade
observations and tried to draw concl usions from
col l ections of the data.

And we spent a lot of tine review ng.
There was a huge amount of data that we gathered
fromthese tests. And we did the best we could at
trying to draw concl usions that were useful in a
regul atory environnent.

As was indicated this nmorning, there are
probably sonme areas where questions still remain
that are subject to further research. The exanple
profiles you' |l see on the next couple of slides
i nvol ve a seven-conductor and si ngl e-conduct or
t her noset cabl e bundl e.

As | mentioned, the heat release rate
for this particular bundle was 350 kilowatts, which
was toward the upper range of the heat rel ease rates
we tested. It was located in the bottomof the tray

and used a | aboratory power supply.
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This presents a tenperature profile.
This is typical of the types of tenperature curves
that we have in the -- this represents -- I'l| see
if I can speak into the m crophone while turning it
around 00 average and maxi mum tenperatures in the
vicinity of the cable bundle.

You' |l see a reference to the onset of
failure and full failure. In the subsequent figure,
"1l explain just exactly what those terns nean.

The onset was at 35 mnutes, and the full failure

was at 42.

MEMBER WALLI'S: Onset is the beginning
of a short --

MR. EMERSON: Yes. And I'IlIl --

MEMBER WALLIS: -- the begi nning of
nmelting or --

MR, EMERSON: It will be very clear on
t he next slide what that neans.

MEMBER WALLI'S:  So the maxi num
tenperature is on the outside of sonething?

MR. EMERSON. The maxi mum tenperature is
in the dark blue line.

MEMBER WALLI'S: That's the outside of
t he cabl e?

MR. EMERSON:. Yes. The tenperatures
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were neasured not in the cable. W didn't insert
t hernocouples into the cable itself, but we neasured
t hem on adj acent cabl es.

MEMBER WALLI'S: So the naxi mum so skin
tenperatures, as they were? And the average skin
tenperature is on the outside of the cable?

MR. EMERSON: On the outside of the
cabl e.

MEMBER WALLI S: Probably where the
breakdown woul d probably start would be on the
out si de?

MR. EMERSON:  You woul d think so, yes,
foll owi ng classic heat transfer.

MEMBER WALLI'S: And the failure was the
one that was at the maxi mum tenperature? Wich one
failed?

MR EMERSON: 1'Ill get to that.

MEMBER WALLIS: | was wondering what |
should interpret fromthe fact that you got a
maxi nrum and an average here.

MR. EMERSON. W were, again, trying to
correlate the failures that we got, whether they
were hot shorts or spurious actuations or shorts to
ground with the tenperatures at which they occurred

totry to get sonme feel for howlong it takes and
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what are the tenperature conditions required to
produce the cable failures of interest.

MEMBER WALLI'S:  You are going to show us
nore? This is the only tenperature profile we are
going to see?

MR. EMERSON: Yes. This is the
temperature profile. If you keep that in mnd while
we are | ooking at the next slide, it shows on the
left is the voltage performance of this particul ar
cabl e bundle and on the right is the current. | am
going to try to illustrate this. | guess | can't
pul I that out.

The onset of failure is at the far |eft
here, where the voltage between the two cabl es
starts to increase.

MEMBER WALLI'S:  What's the one which has
al ready started? That yellow one has al ready done
somet hi ng before 4: 30.

MR. EMERSON: Each of the colors
represents a different conductor in the bundle.

MEMBER WALLI S: They should be either
zero or 120.

MR. EMERSON: Right. That's correct.

MEMBER WALLI'S:  Sone of them have

al ready departed before you got to 35 minutes
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presumably. Am 1 |ooking at the wong thing? They
should be all either zero or 120. At |east two of
themare at sone internedi ate place at 35 m nutes,
right?

MR EMERSON: Well, the start of the
picture is at 35 mnutes, rather than at zero.

MEMBER WALLI'S:  Sonet hing has failed
bef ore that.

MR. EMERSON: Since this is 35 minutes
-- back at zero, they will either be zero or 120.

MEMBER WALLI'S:  That one which is brown
or red or sone different color there, red, that has
already failed a long tinme before presunmably.

MR EMERSON: Well, it hasn't achieved
full failure yet. W started to get some current
| eakage between --

MEMBER WALLIS: Any current | eakage is
synptomatic of failure because insulation should
prevent essentially any current |eakage.

MR EMERSON: Synptomatic of failure,
but it has not yet resulted in a hot short or a
spuri ous actuati on.

MEMBER WALLIS: But it mght have
started at 20 m nutes.

MR. EMERSON: The insul ati on resi stance
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breakdown? Yes, it mght have, but it hasn't yet
resulted in a --

MEMBER WALLI'S:  That m ght be enough to
cause a spurious signal to somnething.

MR. EMERSON: Well, the spurious signal
is that particular curve where it spikes up to 120
volts, starts fromzero and spikes up to 120. The
i nformati on you saw in the previous slide for the
onset of failure was here beginning at 35 m nutes,
where you started to get a slow increase in the
vol tage to that conductor

When the failure actually occurred at 42
m nutes, it spiked up. And you got the spurious
actuation here.

MEMBER WALLIS: Ckay. Wiat are the
ot her two curves, then?

MR. EMERSON: The other two curves
represent other conductors, where the voltage did
not get up to --

MEMBER WALLIS: |t never got up to 1207?

MR, EMERSON: |t never got up to 120.
It did not. There was no spurious actuation.

MEMBER WALLI S:  Cbvi ously sonet hi ng has
happened to the insul ation.

MR. EMERSON. Yes. Ch, yes, it
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certainly has, but --

MEMBER PONERS: | f we had done this
experinment ten tines, would we have seen the sane
conductor spike up to 120 and the other 3 conductors
give just this small lunp or would one or the other
one of them have spiked up to 1207

MR. EMERSON. That's difficult to say.
| wouldn't care to predict that we would get exactly
reproduci ble results in ten separate experinents.

CHAl RVAN ROSEN:  Coul d it have been
wor se?

MR EMERSON: It could have been worse.
It could have been better. It's very difficult to
reproduce the exact tenperature profiles, the exact
layout in the tray, the exact --

CHAl RVAN ROSEN: So you're not going to
hang your hat on the fact that you' ve got 42 mnutes
until we get a spurious actuation?

MR. EMERSON. Not for a single
actuation, not for a single result. But if you |ook
at the aggregate of the results, which we will do in
alittle bit, we believe that you can. That
information is useful.

In fact, that is one of the concl usions

that we drew, is that in the aggregate, the data can
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be useful for generating conclusions that can be
applied in the regulatory arena, but you cannot
predict for any single conductor or any single cable
exactly what will happen. You just can't do it.

MEMBER POVNERS: Wyuld you rem nd ne,
Fred? Did you conduct any of the tests such that
they were as identical as humanly possible, one was
identically as possible to another one?

MR. EMERSON: No. Wth the limted
nunber of tests, we were trying to cover as many
paraneters as we could. If | renmenber a neeting
that we had in front of the subcomrttee maybe three
years ago, while we were setting this up, you al
reconmended t hat we have an anal ysis done to meke
sure that the data we were capturing -- it was
reasonabl e to nake the paraneter variations we were.

W were to get as nuch infornation as we
could. And we had the University of Maryl and
anal yze our test setup to nake sure that we were
doi ng that.

MEMBER PONERS: | can't inmagi ne sonebody
on this subcommttee didn't whine that you have to
do a replicate test and --

CHAl RMVAN ROSEN:  There was someone. It

was you, actually, Dana. You were arguing for nore
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repeatability, and Nei was arguing for a broader set
of tests given the finite resources.

MR. EMERSON. There was no way we were
going to do enough tests. W just didn't have the
resources or the time to do that. We were trying to
get the maxi mum amount of information froma m ni mum
nunber of tests.

And that's what we asked the University
of Maryland to hel p us decide, whether we were going
about that the right way. And their answer was yes.

MEMBER WALLIS: Sonething that is
peculiar, it says "spurious actuation of DA nunber
3-2." This is cable nunber DA nunber 3? The "-2"
col or doesn't correspond to that color of the one
t hat reached 120 volts. Nunber 2 has a different
color, both number 2's. It |ooks |Iike nunber 3 at
the bottom or sonmething. Wichis it?

MR EMERSON: Well, there were seven
conductors in bundle DA 3.

MEMBER WALLIS: And then they start
again at CUR nunber 1, 2, 3 as well. 1It's the
seven.

CHAl RVAN ROSEN:  One conduct or.

MEMBER WALLI'S:  There i s one conductor,

and then there are seven. But the col or doesn't
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correspond to the nunber.

MR EMERSON: |I'msorry. I|I'mnot quite
follow ng you

MEMBER WALLI'S: The color. That one
that spiked to 120, the |ight greenie-blue color
there, doesn't correspond to nunber 2 on your table.
That's all.

CHAI RMAN ROSEN:  It's nunber 4 on your
table. It |ooks |ike 4.

MR. EMERSON: That one was for wire
nunber 4 in the bundle.

MEMBER WALLI' S: Anyway.

CHAl RVAN ROSEN: | see your point. The
| abel on the chart says "spurious actuation of DA
3-2." Do you see that, Fred?

MR, EMERSON: Yes.

CHAl RVAN ROSEN:  The col or that | ooks
like it's spuriously actuated starts down at 35
m nutes, flips around a little between 36 and 37,
showi ng sone indication of distress, then cones over
and at 43 mnutes or so is the one that creates a
spurious actuation, conductor numnber 4, not
conduct or nunber 2.

MEMBER WALLI'S:  One woul d think so.

CHAl RMVAN ROSEN:  Right, by the col ors.
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Now, that is easy to screw up when you are doing a
chart like this.

MEMBER WALLI S: But nunber 2, isn't
nunber 2 the one which was wanderi ng around and
partially wong before? Wat's the one which was --

CHAI RVAN ROSEN:  Number 3.

MEMBER WALLI'S: -- you couldn't quite
see the col or schene there?

CHAl RVAN ROSEN: Nunmber 3 is all
drifting upward. Nunber 4 wiggles around a little
bit.

MEMBER WALLIS: \What's the one which is
-- what's this one here?

CHAl RVAN ROSEN:  Yes. That's probably
nunber 7. But it cuts across here, goes right
across there. So it never reaches the full 120
volts. The point is that one conductor in this
cabl e becones distressed and eventual ly provides 120
volts --

MR EMERSON:  Right.

CHAI RMAN ROSEN: -- current of voltage
across the actuator.

MR. EMERSON:. Right. The other thing
fromthis slide that you can look at is a short to

ground, which is the performance typified by that
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curve when you start off at 120 volts. And at sone
point, it shorts to ground and drops al nost
i nstant aneously to zero vol tage.

So those were the two types of phenonena
that we saw, the spurious actuations and the shorts
to ground, in this. W saw no open circuits as
initial failure nodes.

CHAI RMAN ROSEN:  Now, if you are riding
a punmp and it's running and that is a good thing,
your | osing power and shorting to ground neans the
punp stops.

MR EMERSON: Right.

CHAI RMAN ROSEN:  That's a bad thing.

But if it's a valve and it's already open by 53

m nutes into the accident or whatever, it's probably
fine that it has long since taken its accident
position. And at 53 minutes, it shorts and stops.
And notor operating valves typically fail as is. 1In
this case, it wouldn't matter

So you have to take into account the

design --

MR EMERSON:. O course.

CHAI RVAN ROSEN:  -- in terns of whether
these are significant failures. |In every case, you

have to | ook at when did it happen, what was the
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position? |If it's a valve, is that the safe
position or the non-safe position? |If it's a punp,
has the punp al ready di scharged enough fluid to not
matter if it fails at 53 minutes and so on?

MR. EMERSON: And those are things that
are considered in the safe shutdown anal ysis as what
the failure node is for each of the conponents
you' re questi oni ng.

CHAI RVAN ROSEN:  And ti m ng.

MR EMERSON: Right.

CHAI RVAN ROSEN:  Just by way of
i nformation, the right-hand curve shows that doing
t he sane spurious actuation, the current was about
.25 anps. And we observed that in general, if the
current -- in sonme cases, you can see fromthe
current chart, the current ranges up to, say, .1 anp
or higher. 1In those cases, we did not get a
spurious actuation. It was the .25 anps were pretty
characteristic across many tests of the current
| evel when you did get one.

MEMBER WALLI S:  The maxi num anper age
there is bigger for the green one, which got to 120.
There's one above it which didn't get to 120 but had
nore anps. So | don't quite know what to concl ude.

MR EMERSON: Well, the concl usion that
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we drew fromthis chart is that if you are | ooking
at the data and you are trying to determ ne just by
| ooking at the data whether a spurious actuation has
occurred or not, that if it hasn't gotten 2.25 anps,
you didn't have a spurious actuation.

CHAl RVAN ROSEN:  For this test
configuration?

MR EMERSON: For this particular test
configuration, for this particular equi pment setup

MEMBER WALLIS: It |ooks to me as if
2. 25 anps could be caused by a voltage | ess than
120.

MR EMERSON: Well, the two were
together. It wasn't caused by the vol tage being
| ess than 120. We found that the voltage | evels
when you didn't have a spurious actuation were on
the order of 90, 80 volts or less. So it's a
conbi nati on of the two of them occurring
si mul t aneously or not occurring.

MEMBER WALLIS: So the real criterion
was the anps, rather than the volts?

MR. EMERSON. Again, we were using this
as a way to determ ne just by |ooking at the data
and trying to correlate what the tenperature, what

the current, and what the voltage profiles were at
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the tinme that we saw an actual actuation. The
actuations, as Mark had indicated, we set up actual
devices. And it was pretty obvious froml ooking at
t he devices and the noi se that was invol ved when an
actuation had occurred.

MEMBER WALLI'S: So a notor woul dn't
start. It would probably go "brrrrrrrrrrrrrrrrrrr.”
And then it wouldn't start until it went up to a
hi gh enough vol t age?

MR. EMERSON: In sone cases, we saw
that, where it just didn't quite get there. W saw
sonme relay chatter, but it didn't actually |ock in.

MEMBER WALLI'S: So the point is all of
this is very dependent on what is downstream So
the --

MR. EMERSON. Certainly.

MEMBER WALLI'S: -- behavior of the
device that is connected at the end of the wre.

MR. EMERSON: Yes, the type of device
you have connected, the type of current limting
devi ces you have, all of that. Again, this was
provided only to indicate as a typical exanple the
type of electrical data that was generat ed.

And, again, we tried to do that. W

didn't want to neasure just electrical conditions or
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j ust spurious actuation, existence or nonexi stence.
We tried to correlate the two to get sone feel for
what was actually going on electrically when you did
have a visible spurious actuation.

MEMBER WALLI'S: Now, to get back to ny
col | eague' s question about repeatability, it seens
to ne the actual trays, the wires are nore
hi ggl edy- pi ggl edy, they're not put exactly parallel,
exactly straight, and that you would get a great
variability in the amunt of shorts you woul d get
and whi ch ones woul d short depending on all sorts of
uncontrol |l ed vari abl es here.

MR. EMERSON: That would be true if
there were a | ot of cable-to-cable interactions, but
if you are | ooking at actuations within a single
mul ti-conductor cable, the |l ocation of the cable in
the tray is less inportant. You don't really care
whet her it's higgl edy-piggledy or whether they're
laid out in straight rows.

MEMBER WALLI'S: The thermal transient
m ght depend on these things.

MR. EMERSON:. Yes. \Wether you got the
cabl e damaged woul d certainly be inpacted by the
| ocati on.

kay. Mving along, | amgoing to
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provide, try to provide, a fairly quick summary of
the overall results. Again, this is a very broad
characterization with very little analysis involved.
Just this is a reporting of what we actually saw.

MEMBER WALLI'S: This is why we're asking
SO many questions. W are trying to figure out what
it is you actually took as a neasurenent and how
repeatable it was and what it mght be due to and
what uncertainties there were so we can understand
sort of the neaning of these nunbers you are going
to show us.

MR EMERSON: Right, right. What we
neasured were tenperature, voltage, and current.
What we observed were spurious actuations or
failures of circuits via shorts to ground. And we
tried to correlate the observations with the
el ectrical and tenperature nmeasurenents

MEMBER WALLIS: So this failure is which
of these things. Is it a voltage or a current or
spurious actuation?

MR. EMERSON: The phenonenon that you
see electrically is a hot short. And the spurious
actuation is a result of the hot short. Not all hot
shorts result in spurious actuations.

MEMBER WALLI S: These nunbers here where
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it says "failure"?

MR. EMERSON: The failure was intended
to the three classic types of electrical failures
that are discussed in appendix R open circuits,
ground faults, and hot shorts. So those are the
three types of failures we were attenpting to --

MEMBER WALLI'S: So a hot short is when
you get any volts or when you get 120 volts or when
you get any current or .25 anps or when is a hot
short a hot short and when isn't it a hot short?

MR. EMERSON: A hot short is when you
get two conductors transferring voltage fromone to
the other. 1t may not be --

MEMBER WALLIS: Any deviation from zero
is a hot short?

MR. EMERSON: A hot short is when you
get two conductors touching and transferring
vol t age.

MEMBER WALLI'S: So any vol tage recording
on your instrunment other than zero or 120 presumnably
is a hot short?

MR EMERSON: It was probably a
threshold involved. | can't say that any voltage,
any mnuscul e vol tage, would be considered a hot

short.
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By way of general observations, we noted
t hat the percentage of ground faults versus hot
shorts for thernoplastic and thernoset cable was
approxi mtely equal. Then the percentage was hi gher
for arnored cable. | don't have a simlar table for
spurious actuations, but what we observed is that
there was a hi gher percentage of ground faults for
t hernoset cable than for spurious actuations. Again

MEMBER WALLI'S: | am puzzled here. |
nmean, when you showed us the data, you | ooked as if
you had 2 cables at 120 volts and 5 or 6 or
sonething, 5 at zero. So how do you get a ground
fault on the voltage that is already zero?

MR, EMERSON: Well, the ground fault is
when a voltage of 120 goes to zero.

MEMBER WALLI'S: But if only 2 of the
cables are that, then are you taking 64 percent of
t he ones which are hot? You nust be doing that.
The ones which already have zero voltage but still
are grounded don't count?

MR. EMERSON: The ones which were
al ready at zero voltage obviously --

MEMBER WALLIS: They may have failed to

ground but you didn't knowit.
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MR EMERSON: That's correct. You woul d

not know t hat .

MEMBER WALLIS: So | amtrying to see if
this is percent of the ones which were at 120 t hat

MR. EMERSON: That's correct, the
percent age of ones that were at 120.

In general, we had gone into the test
with a theory, which did not hold up, that there was
some residual inpedance between two burned
conductors. There would be some sort of a char
| ayer on the outside which would provide sone
i npedance. That did not, in fact, turn out to be
true.

So that was one val uable result.
Generally when a cable fails, it goes very quickly
from 120 volts to zero, rather than there being a
gradual drop-off.

MEMBER WALLI' S:  How about the ones that
got 40 volts?

MR EMERSON: | n what respect?

MEMBER WALLIS: Well, when you said
there is no residual inpedance, but if there are
either zero or 120 because there is no inpedance,

how cone sone are 407?
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MR. EMERSON. Yes. For those, yes. |'m

speaking in ternms of the cables that actually were
subj ect to spurious actuations.

Along the lines of our earlier
di scussion, | ooking at the results of a whol e,
| ooking at 4 cables times a nunber of circuits tinmes
18 tests, we came to the conclusion that you could
generally predict trends and you coul d draw
concl usi ons based on sone of the nore inportant
factors, which I'll cover in a mnute.

You gave us an understandi ng of the
primary influence factors. But in terns of
probabilities, the probabilities, though the expert
panel cane to sonme concl usions, the uncertainties
are still fairly high. And that's one of the
out puts of the expert panel.

MEMBER PONERS: How do you envi si on
devel oping the probabilities and the associ ated
uncertainty on then? Do you, say, well, look at the
several hundred cables that were tested overall in
all of these experts and use that as ny devisor as
t he nunber of full tests solved or do you do
somet hing nore detailed than that?

MR. EMERSON: |'m not sure | understand

your question.
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VEMBER POVERS: I want to know t he

probability that a thermal set insul ated
mul ti - conduct or cabl e devel oped, say, a hot short,
for exanple.

MR EMERSON: Ckay.

MEMBER PONERS: How do | devel op that
probability out of your data set here?

MR. EMERSON. That's what the expert
panel did for us.

MEMBER POVERS: Ri ght.

MR. EMERSON. Those results are reported
in that. Are you asking how --

MEMBER POWERS: Yes.

MR. EMERSON. -- we devel oped the
probability?

MEMBER POWNERS: Do you take the nunber
of thernoset sem conductor cables that you tested
and do you count the nunmber of volts that are
observed by that count, by the nunber of cables
tested, and you say that is probability?

MR. EMERSON: | would say that woul d be
a crude way to do it. You would want to try to
group them by the paranmeters you were trying to
nmeasure. | didn't say that very well. You would

want to make sure you understood the inputs into
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that and try to differentiate the varying
paraneters, rather than just taking a very broad
appr oach.

MEMBER PONERS: You could do it in a
nore mcroscopic way and say, "Well, is the
conduct or varied?" or you could use a function of
the heat flux that is inposed on it, things |ike
t hat .

MR. EMERSON: You could vary it. You
could look at it by heat flux, by the anmount of fill
that was in the tray, by the type of insulation it
had. That was probably the biggest --

MEMBER PONERS: Suppose | get the -- |
want to get the actual nunber in mnd here. Suppose
| say, "Okay. Having done this analysis, | get a
ten percent probability that | will get a hot short
in this class of conductors.”

MR. EMERSON. Ckay.

MEMBER POVNERS: Now, how do | go about
saying it is 10 percent plus or mnus 20 percent or
whatever it is? How do | get that plus or m nus
probability?

MR. EMERSON: How did you get the
uncertainty band that was associated with that?

Frankly, | don't know the answer to that question
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because there were a nunber of different experts,
each of whom may have had a sonewhat different
approach to doing that.

Dennis was one of the reviewers of it.
Denni s, would you care to coment on that?

MR. HENNEKE: Yes. There were a nunber
of people on the expert panel. Mark Salley was al so
on that fromthe staff. Basically, Bob Budnitz ran
t he expert panel.

Everybody went out independently and
gave probabilities for what they felt confortable
with giving with regard to influence factors,
temperature, tinme, the use of CPTs, current power
transformers, that type of thing. And that was
brought back in. They were asked to give it. And
if they couldn't give their best guess, you had
uncertainty.

They were all given the sanme data. So
they had to analyze the data in different ways. And
t hen Bob Budnitz put it together. And based on the
variability of the expert panel and their
variability of uncertainty gave uncertainty bounds
to the best of his ability.

MEMBER POVNERS: W thout know ng the

variability of a given experinent, how did they come
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up with that numnber?

MR. EMERSON: How did each of the --

MEMBER POVNERS: How did they come up
wi th that nunmber w thout know ng -- how do you
nmeasure trends when you don't know the variability
from experinments to experinment?

MR. EMERSON: Well, they had access to
the test setups that were used for each experinent.
So they could see which itens were varied from
experiment to experinment. They had access to all of
the results and all of the --

VMEMBER POVNERS: What | amasking is, |
can see in experinment configuration A |'ve got a
ten percent failure. |In experinent configuration B
| get a 20 percent probability of failure. And
can attribute the difference between those nunbers
entirely to the fact that it's varied when, in fact,
it may sinply be had you repeated experinment A 50
ti mes, you would have seen 20 percent on average.

It just happened that that particular test, you had
ten percent.

And there may be no trend there at al
wi t hout knowi ng the experinmental variability, just
the variability in the experinment itself.

MR EMERSON: That is true.
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MR. HENNEKE: | think the uncertainty,

t hough, is froma general standpoint of |ooking at a
cable. You really don't know where it is on a cable
tray, how across are the cables, that type of thing,
that you could see. Fromthe experinments, you could
see cabl es getting above their damage tenperature.
And you m ght get one spurious actuation. And then
you repeat a test in a different way.

But cabl es get above their damage
temperature, and you have three. So you will get a
.5 for the worst and a .15 for the best. That gives
you an upper bound and a | ower bound.

If you | ook at the variation for simlar
types of experinents, you can see a general trend of
upper bound and | ower bound based on the worst and
best that you have seen.

The tray fell. And how the cable laid
out was all fairly simlar. So all you were varying
was sone of the electrical characteristics and then
how qui ckly they got the tenperature.

MEMBER WALLIS: But there are al so other
things that matter. The whether or not a conductor
is going to | ean over and touch another conductor,
given that there is sone kind of softening of the

interaction, is going to depend upon maybe resi dual
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stresses in the wire itself. 1t's been bent before,
and it wants to bend back to what it was before when
it was in the loop. So it's got some residual
stress. And when you soften it up a bit, it |eans
over. |It's the other one.

If they're resting on top of each other,
this weight and so on, there are individual
nmechani cal forces on these wires, which you know
not hi ng about, which depend upon history and how t he
cable will be laid in the tray. Al of these are
going to influence the result.

MR. HENNEKE: Mbre influence on the
inter-cable than the intra-cable. For exanple, we
didn't expect spurious actuation of arnored cabl e.
And we saw one. It turned out that they had an
L- shaped bracket that the cable is run and the
inter-cable, the very first cable, was bent beyond
its radius. And so we saw a spurious actuation,
whi ch was quite a surprise.

We reran the test with the correct cable
tray. And we didn't see any, as what we expect ed.
The expert panel took that under advisenment and
actually showed a | ower voltage for spurious
actuation for arnored cable --

MEMBER WALLIS: In the plant, it may
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wel | be that these cables at sone tinme have been
bent beyond their radius.

MR. HENNEKE: Based on the insulation
specification, they wouldn't be. |If you did that,
you woul d have to renove it and replace it. And we
do inspections. So you shouldn't have anythi ng bent
beyond its all owabl e bend radi us.

MR. EMERSON. The types of questions
that you're asking certainly support what we have on
this slide, that it would be very difficult to
predict with any certainty what is going to happen
to any given cable in any given tray.

But, again, the results across the whole
spectrum of tests for conparabl e heat rel ease rates,
for conparable tray | oads, for conparable positions
within the tray do indicate enough consistency that
it's useful information.

MEMBER POVNERS: | think what you are
saying is that you have a plausible story. It my
not be statistically rigorous, but it's a plausible
story.

MR. EMERSON: You could certainly
i mprove on the statistical rigor, though. There's
no question about that. Basically what we were

trying to do is inprove on the state of know edge,
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whi ch was essentially zero for a phenonena |ike
this.

So is this a finishing point? No. |Is
it a good starting point? Yes, we think so.

MEMBER PONERS: \What you're saying
conclusively is that it's an excellent notivator for

the material that has been di scussed throughout the

day.
MR. EMERSON. Yes, | would say so.
kay. There were two tests with no
failures at all. Those were the HGs, hot gas

| ayer. Those were the types of fire phenonena that
we saw for those tests. They both invol ved
t her noset cabl e.

Now, the cable fragility curve was
devel oped by the expert panel. And that's this
particul ar set of curves.

MEMBER WALLI S: They nust have had a
t remendous bi as about the nunber .5. It kinked
everything .5.

MR. EMERSON: Yes. | should indicate
here that there were three separate probabilities
estimted by the expert panel.

MEMBER WALLIS: This is before they saw

any data or after?
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MR. EMERSON: No. This was after they

saw the data. Now, the 5 percent, 95 percent, and
50 percent probability is a failure. At what
t enperature --

MEMBER WALLIS: That is what they were
asked?

MR. EMERSON. That's all they were
asked.

MEMBER WALLI S:  Ckay.

MR. EMERSON:. That's all they were
asked. And we just drew lines through the points.

CHAI RMAN ROSEN:  Al'l those dots inply
sone sort of extraordinary |aboratory precision.

MR. EMERSON: No. There was certainly
not that extraordinary |aboratory precision.
Basically it was nme taking the three data points and
trying to create curves out of three data points for
each of those types of cabl es.

CHAl RVAN ROSEN: | woul d have used each
of the three points in a straight line. It's
el egant fiction.

MEMBER POVNERS: Then you have to neke
sonething that is visible as a viewgraph.

CHAIl RMVAN ROSEN:  All right. W

understand that. GCkay. So now it becones
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artistically --

MR. EMERSON: Mbving right along, what
we observed is the inportant influence factors were
the cable --

MEMBER WALLIS: The problemis, though,
when you present sonething |ike this, soneone is
going to believe it. And they are going to take,
say, .75 on that curve, which is probably conpletely
wong, the thernoset. It is unlikely that there is
going to be that ranp between .5 and 1.

MEMBER POVNERS: |f there's one thing you
can be confident about, it's knowing it can't be
wong by nore than 50 percent or so.

MEMBER WALLIS: You guessed 50 percent.

MEMBER POVERS: Ri ght.

MR. EMERSON:. Again, not statistically
rigorous, but it's better information than we had
bef or e.

The judgnments we arrived at on influence
factors: cable type. You've heard that already,

t her noset versus thernopl astic versus arnored.

MEMBER WALLIS: It says "probability of
any cable damage.” |I'msorry. Do you really mean
probability of a short?

MR. EMERSON: The definition of cable
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damage was a subject of intense debate anobngst the
menbers of the expert panel. |Is it any cable
damage? |Is it the type of cable damage that will
result in a spurious actuation or a short to ground?

MEMBER WALLIS: Well, at least it's a
short. It's not just that you nelted sone of the
i nsul ati on.

MR EMERSON: Right.

MEMBER WALLIS: So the probability of
any kind of a short is what --

MR. EMERSON: Getting to the point where
you could get a short or a cable failure of the type
that we were trying to neasure during the test.

MEMBER WALLI'S: So you could take this
thing up to 1,200 degrees w thout a short?

MR. EMERSON. The actual tenperatures we
nmeasured were up. | think the highest tenperature
was somewhat over 1, 000.

MEMBER WALLI S:  \What happens to copper?

MEMBER PONERS: | think their
tenperatures are put into Fahrenheit, | believe,
aren't they?

MR. EMERSON: That's correct.

MEMBER PONERS: And copper is about

1, 000 degrees Centi grade.
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MEMBER WALLIS: Al right.

CHAl RVAN ROSEN:  For nel ti ng.

MR EMERSON: Yes. We weren't nelting
any copper.

MR. HENNEKE: Yes. | had a thing. This
i s Denni s Henneke agai n.

There is actually a m snoner on this
curve. There were actual cables; for exanple, the
eight major and arnored cable. There was one cable
t hat went way beyond the tenperature curve here that
never failed. And there were thernoset cables that
al so never failed. Some were in the 700-800 degree
tenperature range. Those were thrown out of the
dat a.

So this was actually when the failure
occurred, what did it fail at? Wat tenperature did
it --

MEMBER WALLI'S:  You threw out the data?
You only had a few data points, didn't you?

MR HENNEKE: Well, with the arnored
cable, we had eight cables. And with the thernpset,
we had sone 50-sonet hi ng?

MR, EMERSON: Sonething like that.

MEMBER WALLIS: But you arbitrarily

t hrew out sone of the data?
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MR. HENNEKE: Well, | was a revi ewer on

t he expert panel. | comented on that, but they
were | ooking at the actual failure tenperature.
Wien it failed, this was the tenperature it failed
at. That's what the curves are based on

So if you were actually | ooking at how
do you treat when it only got to 700 and your curve
is going out to 1,100, it would have failed 720 or
730. They did not know how to. So they threw it
out .

O the ones that failed, that's what's
plotted there.

MEMBER WALLIS: But if it didn't fail,
it is also useful information. Anyway, we'll nove
on.

MR. EMERSON. Ckay. Now, M. Chairnan,
| have a fair amount nore to cover. So | am going
to try to get beyond the test results if | can
because that seens to be generating the --

CHAl RVAN ROSEN:  Mbre questi ons.

MR. EMERSON. There's a coupl e of other
points that | would like to make. So I'll go
t hrough the remai nder of the test-related slides
very quickly. And then I'd like to spend a little

bit of tine on where NEIl 00-01 is because that has
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sonething to do with the NRC s plans for restarting
i nspections and for the |icensees, how they're going
to be approaching circuit failures in the future.

CHAl RMAN ROSEN: Pl ease go ahead.

MR. EMERSON. Ckay. Thernoset cabl e,
nore resistant to failure than thernopl astic cabl e.
Tray fill showed the nore tray fill you have, the
nore resistance there is to failure because of the
t hermal --

MEMBER SI EBER: I nsul ation

MR EMERSON: Right. There's nore mass
there to take up the heat that the fire is
generating. |If you have volt current-limting
devices, you are less likely to have a spurious
actuation if you have a hot short.

It doesn't affect the incidence of hot
shorts. It does affect the incidence of spurious
actuations if you -- these limting devices are
typically installed and control circuits of the type
that you see in nuclear plants. So this wasn't just
a way to reduce the nunber of failures.

There were sone second-order influence
factors of the type that you see on the slide.

MEMBER S| EBER: Say a few nore words

about water spray.
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MR. EMERSON:. W attenpted to see

whet her the existence of water would create
additional failures for badly damaged cable. So we
sprayed at the end of each test in any case where
there was a cable that was danaged but had not yet
resulted in a failure to see if a failure would
result.

I n one out of the 18 cases, that
occurred. So we thought that was a | ower-order
i nfluence factor. The water by itself did not
substantially increase the likelihood of failure,
whi ch has sonme ramifications for fire-fighting
operati ons.

MEMBER WALLI'S: The orientation was
hori zontal or vertical?

MR. EMERSON: Horizontal or vertical.

MEMBER WALLI'S: | would think a bend
woul d be nore than suscepti bl e.

MR EMERSON: W had a bend in all of
t he horizontal tests. And we had no bend in the
vertical tests.

CHAI RMVAN ROSEN:  And in every case, you
used water. That tended to | ower the tenperature
and put the fire out.

MR. EMERSON: Well, it was certainly
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useful for lowering the tenperature, but what we
were trying to nmeasure is electrical effects to see
whet her a badly damaged cable would result in

addi tional electrical failures. And in only one
case, it did.

You do get external hot shorts from
cable to cable, but the likelihood is |ower than
internal. And, as Mark showed fromthe information
t hat canme out of the workshop this norning, you
really don't expect it is very likely for thernoset
cabl es.

One additional conclusion that cane out
to be useful was that if you have a failure in a
mul ti-conductor cable, you can't just say, "You're
only going to have one interaction. You could have
any nunber of interactions.”

MEMBER WALLIS: What was the purpose of
this work?

MR. EMERSON. First, to see how likely
spurious actuations were; and, secondly, under what
condi tions they would occur; thirdly, how |ikely
they were in conparison with shorts to ground.

MEMBER WALLIS: The reason | ask, it
sort of sounds exploratory. |If you were actually

going to put it into sonme kind of a failure node
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for some -- | don't know -- PRA or sonething, put it
into sone nodel for risk, you have to be asking

certain questions that you needed as input to your

ri sk nodel

| don't think you got to that stage yet
at all. You are just |ooking at the kinds of things
t hat m ght happen and saying, "Is there a problem

here? |Is there not? How big is it?"

MR. EMERSON: Well, we did try to
characterize the risk levels associated with
different but related types of failures. That was
one of the purposes.

MEMBER WALLI S: Sone specifications for
what you wanted to get out of the tests in terns of
a quantitative risk nodel

MR. EMERSON: W were trying to get a
better handle for how likely spurious actuations and
ground faults were.

MEMBER WALLIS: So you coul d have
predi cted how many tests you needed to get
statistically significant answers?

MR EMERSON: G ven the nunber of
vari abl es we had, the nunber of tests needed was
al ways going to be greater than the nunber we could

do. But, again, we were trying to --
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MEMBER POVNERS: That's al ways true.

MR. EMERSON: Agai n, given the nunber of
variables that there are to neasure in tests |ike
this --

MEMBER PONERS: It was mny inpression
t hat the going-in hypothesis was that spurious
actuations would be quite rare.

MEMBER WALLIS: Yes, that's right.

MR. EMERSON: There was a school of
t hought that felt that way.

MEMBER PONERS: And that as a result, to
di sprove that, you needed X nunmber of tests, which
is certainly smaller even than the nunber you did.

MR EMERSON: | want to be sure we
understand. W weren't trying to prove or disprove
any particular theory. W were trying to see what
happened in typical fires and typical circuits.

MEMBER PONERS: | amjust trying to cast
it inthe terns that the question was posed. So as
soon as you saw one spurious actuation, you knew
they were not quite rare.

MEMBER WALLIS: | think this is what |
remenber fromthe previous presentati on was the main
nessage, was that there was this theory that nothing

much is going to happen and, gee, whiz, when you did
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a fewtests, a lot of things happened.

There were |lots of hot shorts
significantly. So you had to obvi ously change your
m nd or sonebody had to change his m nd.

MR. EMERSON: Well, having been invol ved
inthis fromthe very beginning, | can categorically
tell you that while it m ght have been nice to see
no hot shorts, we didn't approach it with the idea
that we were trying to prove that theory. Again, we
wanted to see what happens. And we were going to
live with the results.

MEMBER SIEBER: It seens to ne that
during the Browns Ferry fire, which was a real fire,
there were a spurious actuation.

MEMBER PONERS: Quite a few.

MEMBER SI EBER:  And so that established

CHAl RMAN ROSEN:  As there were at San

Onofre.

MEMBER S| EBER: - that it is possible.
MEMBER PONERS: | didn't know that.
MEMBER SI EBER:  And then beyond that,

then in a determnistic sense, you can say you need

separation criteria |like appendix R has. And if you

want to say that's too stringent, then you ought to
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go to some kind of a risk argunment, which the data
supports both determ nistic and risk argunents

provi ded you can have confidence init. So it seens
to nme that is why you are doing this and the
concl usi ons one can draw fromit.

MR. EMERSON: This slide indicates that
if you have, again, a failure in a multi-conductor
cable, you can't just categorically say you are only
going to get one interaction. You may get any
nunber of them

MEMBER SI EBER. Ri ght.

MR. EMERSON: |f you have different
mul ti-conductor cables in the sane fire exposed to
t he sanme conditions, you can get nore than one hot
short, but the likelihood that it will be between
those two particular cables is nmuch I ower. The
i kelihood that that will be the result of
cabl e-to-cable interactions is |ower.

In terms of the tinmes to actuation, this
slide indicates generally the trends that we saw in
times two spurious actuations. As you can see, nost
of themare over 30 mnutes. Sonme are well over 30
m nut es.

MEMBER WALLIS: This x-axis is not a

scal e of nunmber of actuations. These are al
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i ndi vi dual actuations, | take it?

MR. EMERSON: These are all the
actuations we saw plotted against the time to
actuati on.

CHAl RVAN ROSEN: One took only two
mnutes is what | see.

MR. EMERSON: Right. There were a few.
Those were the thernoplastic cables that took place
much sooner.

MEMBER WALLIS: Was it all the sanme
fire?

MR EMERSON: Ch, no. This is over a
range of fire conditions from 70 kilowatts to nore
t han 400 kil owatts.

MEMBER WALLI'S: So the short one is a
very hot fire or a very bad cabl e?

MR. EMERSON: It's thernoplastic cable,
which tend to fail at a nmuch | ower tenperature, as
Mark indicated this norning.

MEMBER WALLIS: Presunmably it's a very
hot fire very quickly, too, isn't it?

MR. EMERSON. Well, as you could see
fromthe tenperature profiles | put up earlier, the
temperature had a ranp increase, a fairly slow ranp,

rat her than a sudden spike, to --
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MEMBER WALLIS: | am surprised you

didn't throw out that data point as being a glitch.

MEMBER PONERS: \What you're missing is
the inportant point on this slide, Gaham which is
that at about ten mnutes, you're going to have a
respite fromthe operators because there won't be
any actuati ons.

MR. EMERSON: Well, for us the inportant
point of this slide was that there's --

MEMBER WALLI'S:  Not hi ng happens bet ween
10 and 20 mi nutes.

MR EMERSON: -- tine to interdict --

CHAl RVAN ROSEN:  That's not true.
There's one point they cane down in 20 m nutes.

MR. EMERSON: For thernoset cables,
there's typically tinme to interdict the fire and
t ake sone action to prevent a --

MEMBER WALLIS: This is a spotty plot.
| mean, | would think you would plot it against
sonething else, like fire tenperature or kind of
cabl e or sonething, because we don't know what to
make out of it. W just see it as a variation.

MR EMERSON: That's all it's intended
for.

MEMBER WALLIS: Well, we don't know
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whether it's a randomvariation or it's something
because --

MR. EMERSON: Oh, no. Again, it's over
a wide range of fire conditions, cable |oading
conditions. It's just a report of the tinme it took
for each spurious actuation to occur. You would
have to analyze it much nore closely to figure out
what the determ nants for that tinme were.

MR HENNEKE: That data is available in
the EPRI report by cable.

MEMBER WALLIS: Use the cabl e again
her e.

MR, EMERSON: | would refer you to the
400- page EPRI report for the type of detail

MEMBER PONERS: |Is there a reason to
sel ect thernoset over thernoplastic in application?

MR. EMERSON: W were trying to | ook at
the types of cables that are typically used.

MEMBER PONERS: Yes. And | understand
that, and | understand that you have a variety of
them \Wen a guy calls out the cable and the
insulation on it, is there sone reason you want
t hernopl astic, instead of thernoset?

MR. EMERSON: Thernopl astic tends to be

the cable used in ol der plants.
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MEMBER PONERS: Ckay.

MEMBER SI EBER: It's cheaper.

MR, EMERSON: Yes.

MEMBER POVNERS: Cheaper, easier to
spring, tw st, bend.

MR. EMERSON:. But judging from our
difficulty in obtaining sanples, it's very mnmuch in
the mnority in plant use now

MEMBER POVERS: (Good.

MR. EMERSON: This shows the duration,
whi ch was touched on earlier. The maxi mum duration
was 13 minutes for any of the cables that fail ed.
Aver age for thernoset was about |ess than two
m nutes; for thernoplastic, |less than three m nutes
before the faults cleared. Typically the node of
clearing was that it would turn into a short to
gr ound.

This is inportant in four AOVs and
PORVs, indicating that those types of valves wll
return to their safe state after just a short
duration of the fault in general.

MEMBER WALLI'S: This is because the fire
keeps going? |s that what happened? |s that why
t hi s happened?

MR. EMERSON. WAs your question because
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the fire --

MEMBER WALLIS: It seens to ne you would
have a short. And then you could quench the fire,
and the short would be there forever. Wy should
the short stop? Because the fire keeps going, and
it makes a worse short to ground, which just swanps
everyt hi ng?

MR. EMERSON: Yes, that's correct.

MEMBER WALLI S: Because the fire keeps
going. If the fire stopped at five m nutes, maybe
this | ongest duration would have been forever or
until you went and di sassenbl ed the cabl e.

MEMBER PONERS: Just let the fire burn

MEMBER WALLIS: Let the fire burn. It
will bring you short to ground, which will --

MR, EMERSON: | don't think we will try
to do that.

MEMBER SI EBER: That was the real hot
spot where the conductor short occurs because there
is sone resistance there. NMre often than not,
sooner or later, the conductor will fail.

MR. EMERSON: These are the concl usions
that we drew. The l|ikelihood is higher than we
t hought it used to be. Again, if we were an

i ndustry that was bent on inproving that spurious
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actuations are unlikely, we wouldn't be reporting
data like this.

MEMBER SI EBER: |'m curious about
somet hi ng you said, that when you renove the hot
short, the device goes back to its normal position
| keep thinking of torque val ves because that's what
the majority of valves are. The control circuits
for those, if you have a hot short that says open to
the valve, if you open. |If you take that hot short
away, it won't close.

MR. EMERSON: That's true. And | was
careful not to include those types of valves in ny
st at enent .

MEMBER SI EBER: That's the mgjority of
t he val ves, though.

MR. EMERSON: True. And that's why |
said AOVs and PORVs.

MEMBER SI EBER:.  Well, AOVs, you know,
have seal and surface. An AOV that is designed when
you renove the power and it trips, you're basically
opening a solenoid valve that is nornmally energized
when it's closed. And then there is a seal in
contact for that. And it won't change state when
you take the short away on it.

So |'mnot exactly sure that | buy into
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anything for valves would say it goes back to its
normal state. A hot short on a power cable for the
punp, on the other hand, if it's not on the control
circuit but on the actual power feed probably if you
clear that hot short, the punp notor will stop

runni ng.

CHAl RVAN ROSEN:  The punp notor will do
what ?

MEMBER SI EBER: St op runni ng.

CHAl RVAN ROSEN: St op?

MEMBER SI EBER:  Yes. If the spurious
actuation was to start, it will stop if you clear
that short. But typically the power cables aren't
the ones that will fail first. [It's the control
cables that will because they're smaller. So |
guess | have to take that with a grain of salt.

CHAl RVAN ROSEN:  That's the point | made
earlier. You have to look at the circuit specifics
because even punps that are running, if you | ose
power to them they'll stop, obviously. But if you
return power to them they may not start because
they will be perm ssive certainly, not be made up

MEMBER SI EBER:  That's right.

MEMBER WALLIS: | want to ask you about

the tines.
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MEMBER SI EBER:  Col d shutdown in 20

m nut es.

MEMBER WALLIS: How | ong do these tests
run for? It seens to ne you put these cables in a
fire, which nust have been about 1,500 Fahrenheit or
sonething, and left themthere until sonething
happened.

MR EMERSON: Well, nost of the tests
| asted at | east an hour, some far |onger than that.
We just basically tested them --

MEMBER WALLI'S: They | asted an hour?
And the average tinme to failure was 30 m nutes.
Well, that's sort of not surprising because if you
only waited an hour --

MR. EMERSON: Well, we tested them unti
t here appeared to be dimnishing returns either from
nost of the failures that already occurred and there
was very little point --

MEMBER WALLIS: Do you see ny problem
here with saying the average tine to failure is 30
m nutes? If the test was run for -- if it never
failed, that's an infinite time. That makes the
average time very long. But if you stop the test at
hal f an hour, it's not surprising that you coul dn't

get an average tine to failure nmuch nore than 30
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m nut es.

MR EMERSON: Well, again, we ran the
test to the point where we were trying to produce
failures, basically. Fromthe tests that we stopped
before failures occurred, we were nonitoring the
vol tage conditions in the individual conductors.

And it was quite obvious fromthe trends that we
were going to have to burn it for four or five hours
to get any failures at the rate it was going.

MEMBER WALLI'S: Do you nonitor the
tenmperature in the conductor? You mght say if they
reach 800 without failing, we'll say they survived,
sonmething like that. It seenms nuch better criteria.
The tinme itself isn't really a neasure of the
thermal stress on the cable. It's --

MR, EMERSON: Ch, no. |It's the trays.

MEMBER WALLI'S: How hot it gets seens to
be the main thing.

MR. EMERSON. How hot, yes.

MEMBER WALLI'S: \What's the tenperature?

MR. EMERSON: That's correct.

MEMBER WALLIS: If it reaches that
tenperature in two mnutes, then the rest of the
time is uninportant. |If it takes 2 hours to reach

700 degrees, then it's likely to survive. Tine
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isn'"t a very inmportant parameter in all of this, is
it?

MR. EMERSON: Well, tine actually is an
i nportant paraneter because you are trying to see
whet her you have tine to do sonething about the
fire.

MEMBER WALLIS: It depends on how hot
the fire is.

MR EMERSON: Right. And that's why we
were trying to use heat release rates that m ght be
consi dered typical of the fires you would expect in
plants. You could certainly postulate nmuch hotter
fires, but we were trying to --

MEMBER WALLI'S:  You see what | am
getting at. You say the tinme to failure was 30
m nutes; therefore, it was okay. This could nmean
that you ran the test for an hour and half of the
time you had a hot enough fire to nelt the cable at
all. 1It's just a question of the tenperature
reached during the test.

And you only ran it for an hour. Half
of themfailed. So the average tine to failure was
30 mnutes. Right? Is this the right paranmeter to
use to characterize failure?

MR. HENNEKE: Yes. Fred, there were
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only a couple of cables that didn't fail once they
got above their tenperature. There were two tests
we did where the cable didn't get above their
tenperature. And so we had no failures whatsoever
And that data was not used.

But when it got above its fail
tenperature, there was one arnored and only a couple
of thernoset cables. So if you | ooked at those, you
probably could take those out a couple of hours and
get those to finally fail at sone point.

MEMBER WALLI'S: So you progressed to the
poi nt where you got a failure?

MR. HENNEKE: | n al nost every cabl e,
yes.

MEMBER WALLIS: Then how is that you had
only 14 percent of shorts? You had sone sort of a
failure. Okay. | see what you nmean. \Wich node
failed? Ckay.

MR. HENNEKE: Yes, a short to ground.

MEMBER WALLIS: So you did progress to
failure each tine. Okay. Sorry.

CHAIl RMVAN ROSEN: W th only three
exceptions.

MEMBER WALLIS: Go ahead. Thank you.

MR, EMERSON:. Ckay. Cbviously, you can
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get spurious actuations. That was shown.
Cabl e-t o-cabl e spurious actuations are less likely,
especially for thernoset cable. W believe --

CHAI RMVAN ROSEN: Woul d you go back to
that just one nonment? | wanted to draw a concl usi on
here. Miltiple spurious actuation actuations cannot
be rul ed out.

MR, EMERSON:  True.

CHAI RMVAN ROSEN: Now, Mark Sall ey was
here earlier and showed us --

MR. EMERSON: He still is.

CHAl RVAN ROSEN:  -- a chart where
guess he admtted the possibility of multiple
spurious actuations but said that it was very | ow,
that it was low likelihood. There is an X on one of
them It says, you know, "can't happen.™

| amjust trying to see whether you
think this is consistent with Fred's first bullet.
And if not, can you explain the difference?

MR, SALLEY: No. | believe they're
actually in alignnment.

MR EMERSON: | think so, too.

MR, SALLEY: Wat we're saying here in
this tank exercise is that if we | ook above that

typi cal seven-conductor cable, what |I'msaying in
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t hat exanpl e, nunber one, one seven conductor trips
A, B, and C

If you ook at this and you say that 2
and 3, for exanple, conductors 2 and 3 are control
circuit for MV A 4 and 5 are the pull-in for the
punp B, and 6 and 7 are the two controls for MOV C,
that one cable fails, those three pairs make up, you
get this scenario.

And that would agree with what you are
saying up there, right, Fred?

MR, EMERSON: Yes.

MR, SALLEY: What we are further saying
is that for this start-up of associated circuit
i nspections, we would postulate two cables. But
when we start postulating three cables and
everything is starting to fail in together, that's
where we put that in bin 2 and we have asked JS and
research for help as to how nany cabl es we can do.

CHAI RMVAN ROSEN:  Ckay. |'mfocusing on
the X on this chart.

MR. SALLEY: Right. That one we would
say in the probablistic world, to get three cables,
to have themline up, we're starting to get a little
further away from where we wanted to be.

CHAI RMVAN ROSEN: Right. That's further
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away from where you want to be. But his first
bul I et says it cannot be ruled out.

MR SALLEY: That's right. It cannot be
ruled out, which is why it went to bin 2 for further
research.

CHAI RVAN ROSEN:  Ckay.

MR. EMERSON. But you have to start
somepl ace with an inspection focus. So starting
with 2 is a likelier phenonena to produce
risk-significant results than 3 or 4 or 5 or
what ever .

MR SALLEY: Let me junp in, Fred. You
are tal king about a single cable up there, too,
which is exactly what | had in this exanple one. So
| think they're in alignnent.

MR, EMERSON: Yes.

MR SALLEY: \What we are saying in our
exanpl e here is the nunber of cables that you
consider to fail. And we are saying that we would
stop at two cables giving you the --

CHAl RVAN ROSEN:  So where do we find
oursel ves now, as opposed to where we started this
di scussi on way back when? At |east sone radica
fringe el enments thought they can't have spurious

actuations. Wat we found here is not only can you
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have them You can have multiple spurious
actuati ons.

MR. EMERSON: They are possible, yes.

CHAl RVAN ROSEN: They are possi bl e at
sone frequency.

MR. EMERSON: Again, we think there are
t hreshol ds bel ow whi ch cable failures don't occur.
That was one of the results of the expert panel. W
have covered the conclusions regarding time to
failure, the effect of current limting devices.

MEMBER WALLI S: \What are those
t hr eshol ds?

MR EMERSON: |'msorry?

MEMBER WALLIS: You say they exist. Do
you know what they are?

MR. EMERSON. If you | ook at the
fragility curve that | put up earlier, basically a
little below that is the threshold bel ow which the
expert panel postulated that you woul d not get
failures.

MEMBER WALLI S: They deduced fromthe
dat a?

MR. EMERSON: Yes. That was the expert
panel 's conclusion fromthe data.

CHAI RMVAN ROSEN:  Fred, if you could just

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

245

get off this slide, you're clear sailing. The water
snoot hes out. W don't have this docunent that you
are going to --

MR. EMERSON: The EPRI report?

CHAI RVAN ROSEN:  No. The NEI 00-01, the
current revision.

MR EMERSON: Ckay. You haven't been
given that yet?

CHAl RVAN ROSEN:  That's the one we're
m ssing? ©Ch, the inplenentation guide we don't
have.

MR. EMERSON: Ckay. You don't have the
i npl ement ati on gui de. Ckay.

CHAI RMAN RCSEN:  Thi s one we have, yes.

MR. EMERSON. Ckay. | amgoing to take
just a couple of mnutes literally just to go
t hrough nmy points on NEI --

MEMBER WALLIS: Mdst of these
concl usions are not overwhel m ng. They' re what you
m ght have expected except perhaps the magi ¢ nunber
of 30 m nutes. Most conclusions are what one m ght
have gone into to test the programs of the thinking
you find. | mean, it's not surprising that there is
a threshol d bel ow which they are and so on.

So | think that in order to reach sone

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

246

concl usi on, we woul d have to study these reports.

MR. EMERSON: | agree.

MEMBER WALLIS: Wth the questions we're
asking, these reports really should be put into good
shape, not too w shy-washy.

CHAI RVAN ROSEN: It remains to be seen
exactly how these conclusions are going to be used.

MEMBER WALLI'S: That's right. That's
right.

MR. EMERSON: And that is reflected in
NEI 00-01. W tried to nmake an attenpt to sort
t hrough the results of the expert panel and the two
EPRI reports that pertain to the results of the
testing to try to draw sone concl usions for how | ong

MEMBER WALLIS: They're to be used
wi thin sonme regul ation framework?

CHAl RVAN ROSEN: Wl |, that's what we're
here to find out, whether the staff will adopt them
by adopting 00-01 in some purpose in the regul atory
gui de.

MR. EMERSON: So if you will let me --

MEMBER WALLI'S: |'ve not yet seen a
| ogical framework into which all of this fits that

nmakes any sense to ne.
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MR. EMERSON: Well, the whol e reason for

undertaking the testing was to try to add to our
store of information that would hel p us determ ne
whet her fire-induced circuit failures were
risk-significant and if so, under what conditions
are they risk-significant and then try to -- since
NEI 00-01 was, at least in part, intended to help
you determ ne the risk significance of particul ar
circuit configurations, it will help you denonstrate
with nore know edge than you had before whether any
particular configuration is risk-significant or not.

Renmenber, the likelihood of spurious
actuations is only one point in the risk equation.
There are a nunber of other factors, as Mark pointed
out this norning, that go into that determ nation of
overall risk as well. But this was the point at
whi ch we had the | east data, and we were trying to
cone up with --

MEMBER WALLI'S: So soneone in a far PRA
has sone place where he has to assign a probability
and he goes to this NEl 00-01 and finds that
probability?

MR. EMERSON. Yes, or the EPRI expert
panel report.

Ckay. | amgoing to nove very quickly
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t hrough the presentation on NEl 00-01. Its two
maj or functions are to provide guidelines for the
use of the determ nistic nmethods. And these nethods
generally reflect the licensed comonly used
practices that are normally enployed in safe
shutdown anal yses in plants today. It's not
intended for a licensee to go in and do a whol esal e
re-basel i ning of a safe shutdown program unl ess he
wants to.

It has also risk significance nethods
that can be used to determ ne the significance of
any particular identified failure or conbination of
failures. And | particularly call your attention to
the | ast sub-bullet there.

These are intended as a doubl e screening
process, which | will get toin a mnute. W try to
bal ance the risk screening with a safety
mar gi ns/ def ense-i n-depth anal ysis, which we
di scussed in sone detail this norning, before you
can screen out. In other words, you look at it from
a determnistic standpoint, as well as a
probablistic standpoint, before you just screen
failures out based on risk al one.

MEMBER WALLIS: | think we asked the

question this norning about that, and it turned out

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

249

that that was rather difficult parts of the work and
that we had to get this NEI docunment to tell whether
it worked or not.

MR. EMERSON: Fromthe standpoint of NEl
00- 01, we based the safety margi ns/ defense-in-depth
anal ysi s gui dance on what is in Reg Guide 1.174,
whi ch was probably the best guidance we had at the
time we wote it.

MEMBER WALLIS: So it's a PRA?

MR. EMERSON. No, it's not really a PRA

MEMBER WALLIS: No, it's not. So the
DIDis also in there.

MR EMERSON: | amgoing to outline
wi t hout discussing in detail because it would take
nore tinme than we probably have, just indicate what
changes we have nmade since the last tine we
presented NEI 00-01 to you.

In the prelimnary screening, instead of
| ooki ng at core danage frequency as the consequence
of interest, we changed that based on a staff
comment to look at the inability to achi eve and
mai ntai n safe shutdown. Again, this is a
prelimnary qualitative screening with quantitative
support, which we have | ooked at in the pilot that

we did at McQuire and another plant. The nmethod is
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in the tables that | have indicated on the slide in
t he NEI docunent.

There is a quantitative risk screening.
The determ nation of core danage frequency is
essentially unchanged fromthe previous docunent.

W have added consideration of LERF using the risk
terms that you see on the slide. This is nmet if one
of the three conditions at the bottom of the screen
is met.

W have al so added sone consi deration of
uncertainty and sensitivity analysis, again based on
a staff cooment. And we have provi ded a great dea
of additional support for the argunment that nultiple
hi gh i npedance faults don't inpose a credible risk
if you neet certain requirements. And the
requirenments are listed in the bullets and
sub-bullets on this slide. There is about a 30-page
appendi x in NEI 00-01 which goes into the VH F
phenonenon in a ot nore detail than | could
possi bly do.

This is the last slide. Licensees are
at the point where a nunber of |icensees are
reconsi dering whether to re-baseline their safe
shut down prograns.

Because industry and the NRC have been
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di scussing, if not outright arguing, over what types
of circuit failures need to be considered in the
plant licensing basis for the last six to seven
years, we are |looking forward to a stable set of
regul atory expectations on both determnistic
anal ysis and how you neasure the risk significance
of these terns so that both the |icensees and the
i nspectors can nove forward on the sane page,
especially since we are resum ng i nspections of
associated circuits in the relatively near future.
W sent a letter to the staff fairly
recently which made the recommendati ons that you see
there. Those recomendati ons are that the NRC focus
the circuit failure inspections on conpliance with
the plant |icensing basis while recognizing that
there may be configurations that are within the
licensing basis but still present a safety concern,
whi ch is sonething that the ROP allows for
determ ning and providing as a finding to the
i censee that they accept the determ nistic nethods
if the licensing basis is not clear. And we had a
| ong discussion this norning about whether it is or
not; and, lastly, that the probablistic nethods be
accepted along with other risk techniques, like the

SDP or a plant-specific PRA analysis, for
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determ ning the risk significance.

That concl udes ny presentation.

CHAl RVAN ROSEN: Ckay, Fred. Thank you
very nmuch. | appreciate your patience.

MR. EMERSON: And yours with ne.

CHAl RVAN ROSEN:  And we'll now turn to
Mark Sall ey and Naeem I gbal for a discussion of fire
dynam cs spreadsheets.

MR. HANNON: Excuse nme. Wile we are
maki ng the transition here -- this is John Hannon.
Just | wanted to point out that the |last comrents
t hat Fred made about the recommendations, they did
send us a letter, a couple of letters, on that
subj ect that we have recently responded to. Sunil,
did you want to say any nore?

MR. WEERAKKODY: Yes. W received the
report in May. And | don't know whether you have
received the letter, but I will go back and check.
John and I did send you a response giVving sone
observation at a high |evel on NEI 00-01 and how we
do and do not plan to use it integrally for the
f ramewor k.

MR. EMERSON: Thank you. ['IIl | ook
forward to | ooking at it.

MR WEERAKKODY: All right.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

253
VI. FIRE DYNAM CS SPREADSHEETS

MEMBER PONERS: You want ed equati ons.
By God, they deliver it for you.

MEMBER WALLIS: Are we supposed to talk
about this equation? | want to know how you got
6. 85.

CHAI RMVAN ROSEN:  Are you sure it's 6. 85,
not 6.87?

VMEMBER POVNERS: Absolutely. If it were

MEMBER WALLIS: Are we supposed to
di scuss this equation?

MR SALLEY: Yes.

MEMBER WALLIS: [It's very peculiar
di nensi ons.

MR, SALLEY: It's a fundanmental equation
that we use a lot.

MEMBER WALLIS: Well, Q Ah has the
di nensi ons of AT except that HB | ooks |ike a
surrogate for a different H So the power of
one-third seens to be all wong when you have got
tenperature to the two-thirds.

MR 1 QBAL: This is experinental
correlations froma fire test.

MEMBER PONERS: But experinmenta
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correlations had better be unit-w se correct.

MEMBER WALLI'S: One would hope so. In
ot her words, that 6.85 is a very peculiar unit.

MR ITQBAL: It is a correlation
coefficient.

MEMBER WALLIS: Tenperature to the
one-third or sonething like that? | nean, it's a
strange --

MR, SALLEY: That's exactly correct.

MR I QBAL: This is fire science.

MR, SALLEY: That's exactly correct.
And | wanted to start out with this before we start.
You all should have received --

CHAI RMAN ROSEN:  Yes, with a paper, wth
a disk and all.

MR SALLEY: Yes. See, the idea is if
you are having trouble sleeping at night, you just
put this in the CD player. It's |ike Brahns'

lullaby. And you get about three pages of this, and

you're out.

MEMBER WALLIS: Brahns' lullaby is for
ki ds.

MR, SALLEY: The reading will put you
under .

MEMBER PONERS: Hence, appropriate for
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t he ACRS.

MR, SALLEY: This is a fun topic that
Naeem and | have worked on. This is nuch lighter, |
guess, right now than the associated circuits. It's
sonet hi ng we have worked on for three or four years
NOw.

The reason | throw that equation up to
start this out is that a few years ago, we saw
t hi ngs were changing. Wen you transition, begin
transitioning, into this risk-inforned
per f or mance- based environnment, the inspector's job
changes.

And we went out. And we did some
training of our inspectors in the regions and
basically talked to them and said, "Wll, what do
you know about fire?"

The first thing you see is that nost of
your inspectors are not fire protection engineers
who are doing this. They are typically electricals,
mechani cals, civils. But there is sone discipline
in engineering other than fire protection.

So the chal |l enge becane that as we make
the transition to the risk-informed performance
base, we have got to understand sone fire dynam cs.

How do we begin to work with our inspectors in
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teaching themfire dynam cs?

Well, the first challenge you conme up
against is sonething like this equation. Now, for a
junior-level student over at the University of
Maryl and, this is what he is studying over there
right now This is an MH, we call this. It's am
enpirical one that came out of the National Bureau
of Standards. They ran, what, 105 fire tests, |
bel i eve, Naeenf

MR I QBAL: A hundred and fifty fire
tests.

MR, SALLEY: A hundred and fifty fire
tests. And they backed out this correlation. Wat
this correlation sinply tells you is the tenperature
change of a hot gas layer in a room the average
tenperature of that hot gas | ayer.

Now, if you |look at the equation -- and,
like | said, this is kind of junior-level fire
dynami cs -- teaching this to soneone, we saw three
di stinct challenges. I'mtrying to |ay our problem
out for you here before we start. W saw three
chal | enges.

The first thing is it's messy math.

What | say is when is the last tine that an

i nspector took his calculator out and took sonething
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to the one-third power. That's not something they
do every day.

MEMBER WALLIS: GCee, whiz, the kids do
this in junior high school

MR. SALLEY: Yes, they do, but
inspectors don't do it every day. So what |I'm
saying is the math. thereis alittle bit of math
mani pul ation. And that |eads to potential problens.
We can sinplify that.

MEMBER WALLI'S: You've got to fire al
of those guys and get people who understand it.

MR, SALLEY: kay.

MEMBER WALLIS: This is so trivial,
especially with a cal cul ator.

MR SALLEY: Please go along with ne.

MEMBER WALLI'S:  You don't need to
understand math. You can punch these things into a
cal cul at or.

MR, SALLEY: And there's still always
the potential for error.

MEMBER WALLI S:  Ckay.

MR SALLEY: Correct? If | doit, --
different calculators will round differently -- |
can still get sone error.

The second thing is there are materi al
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properties in here. K(rho)c is sonething we tal ked
a lot about in fire protection engineering. |If you
ask an inspector, "Wat's the thermal conductivity
of concrete?" | don't think that is sonething that
he is geared to do every day.

He doesn't carry a reference with him
He says, "Oh, yeah, thermal conductivity of
concrete. What units would you |ike that in?"

So what | amsaying is that that is
going to take in sonme tinme to have to go and find
that. GCkay. W don't like concrete. [It's gypsum
Well, I've got to go find another book. So that was
our second chal |l enge.

The third challenge is the rea
chal l enge that you're getting to. And that is,
let's teach sone fire dynamcs. Let's focus on
t hat .

MEMBER WALLIS: | think a problem too,
is that T is in seconds.

MR, SALLEY: M/ T is in seconds.

MEMBER WALLIS: It doesn't say that, but
| think it nust be.

MR, SALLEY: Right.

MEMBER WALLIS: That's a big nunber.

MR, SALLEY: kay. So what | just
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wanted to illustrate was that when we approached
this problemfour years ago, we saw there were three
chal | enges that we were trying to work up.

MEMBER WALLI S:  Your nessage i s whet her
or not this equation is right, it's a big, scary
thing for the average inspector?

MR SALLEY: You got it.

CHAl RVAN ROSEN:  So give them a curve.

MR SALLEY: No, we can't give thema
curve. Let's give thema tool that works real nice,
t hough. That's our goal. Curves, we're not going
to make it incone taxes, where you | ook and see what
you made, see what you --

MEMBER WALLIS: So it's a thing where
t hey can put nunbers in and the conputer does the
mat h?

MR, SALLEY: Exactly. And the conputer
has those physical constants for you.

CHAl RVAN ROSEN:  So he doesn't have to
go to the wong book --

MR SALLEY: Exactly.

CHAI RMVAN ROSEN: -- and get the wrong
nunber to plug in?

MR. SALLEY: O he gets, you know, 9.82

for gravity and | get 9.81 and then we fight about
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.01 for a day.

MEMBER WALLI'S: This can't be totally
correct because if there is no area for ventilation,
you still take sone tine to heat up the room There
is noinfinite heat and no tine. So sonething is
really strange about the equation, but | don't think
we have tinme to go into that.

MR SALLEY: We'll cone back to this for
you.

MEMBER WALLI S:  Ckay.

MR. SALLEY: So having set the stage,
that was --

CHAl RMAN ROSEN:  You realize you are
just throwing neat to the |ions.

MR. SALLEY: That's okay.

MEMBER WALLI'S:  This isn't neat, man.
This is a little snack

CHAl RMAN ROSEN:  Snack? Ckay.

MR, SALLEY: This is our challenge we
were presented with. And | want to tell you how we
worked around it a little bit and am going to give
you a go at it here.

We would I'ike your comments. | mean, we
sent you copies of this. And we would really |ike

to have sone input fromyou on how we go forward
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wthit.

Okay. Kicking off the presentati on,
once again, the FDT® -- we had to come up with a
good acronym because if you ain't got a good
acronym you don't have a program | learned that a
long tine ago. So we're FDT®.

MEMBER PONERS: You need a little |ogo
w th that.

MR SALLEY: We'll work on that. The
goal of this was using risk insights and the
regulation in the reactor oversight process. As we
said before, it is a transition period for the
i nspectors.

| f you ask themto go on and | ook at a
three-hour firewall, they can do that. They can get
the UL directory out. They can say, "Yes, it's 12
inches of concrete. Yes, it was the right grade of
concrete. Yes, they poured it the right way.
Everything is good. The right aggregate was there.
The fire danpers are three-hour-rated. The door is
three-hour-rated.” And they can inspect that. And
t hey have done that since the beginning of tine.

When we start |ooking at things in a
ri sk-informed perfornmance base, it's not going to be

that sinple. They're going to have to be able to
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address the fire threat. So this was our step of
supporting that transition to the risk-inforned
per f or mance- based type requirenents.

MEMBER POVNERS: You hit the objective
ri ght on the head.

MR SALLEY: The second part is with the
fire hazard analysis, it's up to this point we used
primarily a qualitative approach where we want to
give nore to a quantitative approach

Doug al ways seens to be here whenever |
do these presentations. So |I've picked on you since
day one, Doug. 1'Il continue this now W find the
fine --

MEMBER PONERS: That's kind of a

tradition in the fire business to pick on Doug,

isn"t it?

MR. BRANDES: It certainly seens |ike
it.

MR SALLEY: But it will illustrate the
point I want to get at. |If I'minspecting a Duke

plant and | find a potential violation and the
guesti on becones safety significance, they're going
to say --

MEMBER PONERS: You know, there isn't

one, --
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MR, SALLEY: On, yes.

MEMBER PONERS: -- a Duke pl ant.

MR, SALLEY: But we have a potenti al
fire in there, and that fire could potentially
damage a cable. So the question and the safety
significance will be okay, "Mark, can they have a
fire in this roon? Can it damage the cabl e?"

W have answered this question for
years. | said, "Well, yes. There was a pile of
transients in the corner. That could start a fire.
It could start the cable trays. O course, it could
damage it. So we could have a big fire in that
area."

Doug woul d | ook at it fromthe
licensee's side and say, "Wait a minute. Transients
are controlled. |It's not that nuch. It's only
going to be a little fire. The cable won't be
damaged. "

So Doug and | will basically sit there
and fight out the nmeaning of big and little. And we
have done that for a long tine. This is our first
attenpt to try to put some nunbers with it.

WIIl it produce a hot gas |ayer of 700
degrees or 200 degrees? Let's define big and little

wi th some nunbers. That is what we are trying.
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This is a first step at that.

Next slide. The current applications
for today are, of course, with the SDP. You know,
part of the SDP, it tells the inspector to postul ate
afire. He can do it qualitatively. He can do it
quantitatively. W're giving himsone tools to
start doing a quantitative approach. This will help
with the exanple that | just said, the significance
of nonconpl i ance.

And another thing is with the |icensee,
this tool is available to the public. [If they want
to do an exenption-type request and they want to see
how the NRC is going to answer the big/little
question, they will have this tool available for
t hem

MEMBER POVNERS: Well, your transient
conbusti bl e exanpl e was just a perfect one. Doing
the quantitative analysis is really nifty because
were there a bunch of transient conbustibles or just
alittle bit of transient conbustibles?

MR. SALLEY: Right.

MEMBER PONERS: It nmkes all the
difference in the world to whether it is significant
or not.

MR, SALLEY: Sure. You can do sone of
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the nodels with "Wat does the plant's program
allow? Do they allow 100 pines uncontrolled or do
t hey allow 10?" And by things like that, we can
postul ate --

CHAI RMAN ROSEN: O you can use the
exi sting circunstances. Define circunstances in the
field. |If an inspector went in and found a wooden
table that was in a place that's inappropriate, he
could say, "That's the source, that wooden tabl e,
the very one that | found there. W weighed it. It
wei ghs 11.4 pounds. It's pine wood."

MR SALLEY: W can do that.

CHAl RVAN ROSEN:  And then you can --

MR SALLEY: If you give us that --

MEMBER WALLI'S: The fire standard is red
oak per square foot, pounds of red oak per square
f oot .

CHAI RMAN ROSEN:  |I'm just nmaking a point
t hat you can use what you find.

MR SALLEY: O course, that was treated
wood, though, because a plant is only allowed
treated wood.

CHAI RMAN ROSEN: I n ny hypothetical, it
was not. That's in Plant X

MR, SALLEY: kay. Mving along here,
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our key here, like | said, is when we polled the
regi ons four years ago now, that we had to do sone
work in the fire dynamcs area. W had to nake sone
steps forward. This is what we used to start

t eachi ng the fundamental s of fire dynam cs.

A.  STATUS OF NUREG 1805

MR SALLEY: Eighteen-o-five. Again,
that's the NUREG The CD contains the spreadsheets
that are | ocked. How to use themand all the backup
material as to where we got this is all contained in
t he NUREG

Next slide. The evolution is what | am
trying to convey on this next slide. In the past --
go back to the '60s, when they were first laying
these plants out in a design basis of fire areas.

The way the fire areas were classically
laid out was if soneone did an estimate on the
nunber of conbustibles. The total conbustible
| oadi ng that would be in that roomprimrily was
cabl e.

And he said, "Ckay. |If | take that and
| ay that against an ASTM E119 curve, | can back

out . You want to tal k about sone strange units.

That will give you sonme strange units.

Nevert hel ess, | can back out an area
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under the curve. And that area under the curve wl|
tell me what nmy firewall bounding needs to be to
call this a fire area.

And that's how that was done. And that
was an up-front design. It was a pretty
conservative approach. However, over time, people
started taking that up to the fourth place in
deci mal accuracy. And you started to have people
report 37.22-mnute fires.

How di d you ever derive that? This is
hand grenades. This is not that precise mcroneter
stuff. Well, they were just backing an area under
t he curve because you can mani pul ate mat hematics
real nice to solve areas under a curve.

Presently, we want to go to this fire
dynam cs tool that Naeem and | have to act as a
start-up. And what we are looking for in the future
in the 805 world that Paul Lane described this
norning is that firewalls are going to becone
comonpl ace.

So we are in that internediate step
where we teach the fire dynam cs, the hand
equations, if you will, and understand the
principles of it so that when soneone does use a

nodel down the road, they will have an appreciation
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for the ternms |ike "heat rel ease rate" and
"ventilation area size" and "material properties,"”
the "l oading of the firewall."

MEMBER PONERS: You can have nore than
that. You know when you have got to go to a nore
sophi sticated tool. |If you go through the hand
calculation and it tells you there is clearly a big
probl em here, | don't need a nore sophisticated tool
to tell me I've got a big problem

If it comes out it's a "No. Never
mnd," | don't need a nore sophisticated --

MR SALLEY: Exactly.

MEMBER PONERS: It's when you get
sonmething that is just real close to the boundary
and your |icensee says, "I still want to do it" and
you know your hand cal culation isn't so good, then
you know you've got to call in the pros at that
poi nt .

MR. SALLEY: Exactly. W consider this
-- for conversation, we call these first-order
determ nations, first-order approximations.

MEMBER POWNERS: That is a great thing
because then the guy knows when he needs hel p and
when he can do it by hinself just from order of

magni t ude ki nd of things.
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MR SALLEY: Right. 1In the past, it was

big or little and who shouted | ouder, nme or Doug.
So we'll put alittle bit to that.

To give you sonme origins on this,
would like to take credit for inventing this, but
this was not invented here. Sone coll eagues of
Naeemi s and m ne worked over for the ATF. And they
had a simlar problema couple years before us.

And their problemwas when they would
i nvestigate a case, an arson scene -- they're
responsi ble for the arson across the country. And
when they woul d investigate an arson case, soneone
woul d gi ve an eyew t ness account.

They woul d say, "Dana. Ckay. So you
bought this mllion dollars in this barrel. How
hi gh were the fl anes?"

"And, oh, man, they were higher than the

house. "

"Real | y?"

"Yes. "

"And where is all the residual |eft
over?" "Well, it all burned up."”

Wel |, they needed to put tools together
to do the exact reversal we do. GCkay? They needed

to say, "How high would a flane hei ght be for
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ordi nary conbustibles in a 55-gallon drun?" They
shoul d be between this range. And they could do a
quick calculation to see if the witness or the
person was basically telling the truth that matched
t he physics of it.

So we knew they had this tool. And they
were using it. And they were sonewhat successfu
with it was the starting point for Naeemand | to go
with our inspectors. Like I said, we worked the
problemin reverse. Wat is the credible threat
that they were trying to verify?

The other thing was that the
conbustibles in the environment we're in, in the
power plant, you know, cables are everything.

Cables tend to be the big fire hazards. W do have
sone lube oils. The structure, thick concrete is
the norm So we needed the tools and the equations.

You' Il notice the one | threw up this
norning. It had two cases: thermally thin and
thermally thick. W needed to address that
encl osure paraneter. They were in pretty nuch a
thermally thick environnent. So we needed to do
some research and give the best nunbers available to
gi ve the nost accurate input.

Next slide. So what we settled on was
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that we could take a user-friendly program |Iike

M crosoft Excel, and that we would put the fire
dynam cs equations in and it would be al
preprogramed. W would |lock the program W woul d
control what variables you changed. And you could
do a sinple first-order cal cul ation

As far as the equations, it's a good
point. The accuracy MH that | laid up here this
norning we take no credit for. |Is it very good or
is it very bad? |Is the accuracy of it?

What we're taking is what we'll cal
state-of-the-art fire protection engineering, things
straight out of the fire protection engineering
handbook, with the main line fire protection
engi neers are using across the world. And that's
what we used here. W did not invent any questions.

CHAl RVAN ROSEN:  And those main |ine
fire protection engineers believe 6.85 is a pretty
significant figure.

MR, SALLEY: That's what they're using
out there. That's state-of-the-art. And, of
course, there is a danger with state-of-the-art.
State-of -the-art changes. Your state-of-the-art
changes. Then we'll change with it accordingly.

The unit conversions are there. Fire
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dynam cs tends to work in metric units. W talk a
lot, nostly in nmetric, but the field engineers are
confortabl e neasuring things in feet and inches.
So, again and just to play the part of unit
conversions, | have seen sonme serious prograns.

Wasn't Hubbl e Spacecraft the tel escope?
They had a problemw th the conversion?

CHAI RMVAN ROSEN:  Yes. It got 60 mles
too close to the surface.

MR SALLEY: Exactly. Over a
conver si on?

MEMBER PONERS: Lockheed sl amed a
satellite into Mars because it nade the neter
conversion incorrectly.

MR SALLEY: Right. W want to prevent
our inspectors from nmaking kilowatt to Btu inproper
conversions. So we captured that. So these were
the things we were forward | ooking trying to cover
that we would prevent that. | want to go through
t hese qui ckly because | want to give Naeem sone tine
to run through this.

Let's go to the next slide. 1In the
training, the textbook part of this is that we have
covered a lot of the assunptions, limtations, and

bondi ng anal ysi s.
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We have tried to give the user sone
insights. For exanple, if you' re calculating
sprinkl er heads and you get a nice programcalled
DTAC free of charge fromthe National Bureau of
Standards off the street and you say, "Hey, |ook, I
can load this in. | canrunit. | can tell you
when the sprinkler heads go off."

Well, that's true if the sprinkler heads
are all on the ceiling. |If they're hung three feet
down fromthe ceiling, that's no | onger valid.

So we tried to put a lot of the
correlations and cautions in there as to how to use
t hese tools properly in the environnent that we have
themin.

B. | NSPECTOR TRAI NI NG

MR SALLEY: Again, we used to have a
quarterly programwhere we went to the regions and
we worked with the inspectors. So we have been
training themroughly for three years. So they do
have a feel for this.

A lot of their conmments were
i ncorporated. Wen things were too hard -- you
mentioned putting in nunbers. Wen they woul d key
in a nunber, 13.3, sonebody put the point in the

wong place and put in 132. Then we sat there for
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five mnutes figuring out what they did w ong.

They asked for a lot of pull-down
nunbers. So we incorporated the things. And then
we tried to make it as user-friendly as we possibly
coul d.

CHAl RVAN ROSEN:  Pul | -down nunber s?

MR SALLEY: OCh, yes. Well, pull-down
paraneters. Okay? And Naeemw || denonstrate that
for you.

Next slide. Let me go through the
conclusion here. And | really want to focus on the
exanpl e probl em and go that way. Wat we' ve taken
here is a conmmercially available material program
like Mcrosoft Excel. And we have programmed it in
to applications for the inspectors to do fire
dynam cs out on their inspections.

It will reduce the mathematica
conmplexities, errors, and pronotes greater
applications of fire science and engineering in
field use. Qur user, our custoner here, is the
i nspector out in the field. W're hoping that this
makes a positive inpact in noving us forward in the
SDP, in the risk-informed performance-based arena.

Like | said, |I've covered that fairly

quick. 1'd like to turn it over to Naeem here. |
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t hink the best way of doing this is to see an
exanple as to howthis works. It will give you the
best feel.

So, Naeem if you want to take it?

C. DEMONSTRATI ON OF TOOL

MR | QBAL: W are just postulating a
fire froman oil | eakage froma conpressor and the
conpressor has 12% oil retention dike. The dike is
| ocated one foot fromthe wall. The unprotected
safety-rel ated cable trays are | ocated eight feet
above the floor and four feet horizontally fromthe
edge of the dike. A safety-related electrica
cabinet is located five feet horizontally fromthe
edge of the dike.

These are the inputs that we need to
performfire hazard analysis. And the dinmension of
the corridor is 30 feet by 15 feet and 10 feet high
and has 2 fire-rated doors, 3 times 7 feet in
di nensi on.

The corridor has no forced ventilation.
The wal | setting and floor are constructed of
one-foot-thick concrete. The corridor has a snoke
detection system and a wet pipe sprinkler system

The nearest sprinkler is rated at 165

degrees F and an RTlI of 235 neter/second®? and
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| ocated 6.5 feet fromthe center of the dike. The
near est snoke detector is 20.5 feet fromthe center
of the dike.

So we will showif there is any credible
fire in that area.

MEMBER WALLI'S:  Now, there's nothing
here about ventil ation?

MR | QBAL: W have two fire doors.

MEMBER WALLIS: But they are closed.

MR | QBAL: W can presune cl osed/ open.
W will show that.

MEMBER WALLI'S: But if that is closed,
there is no ventil ation?

MR | QBAL: But you have sone | eakages,
right?

MEMBER WALLIS: Well, when the area of
ventilation goes to zero, ny QT goes to infinity.

MR SALLEY: Yes.

MR. | QBAL: You have sone | eakages from
that, fromthe door

MR SALLEY: When we look at it in fire
protection engineering, we tend to look at it in two
m croscopi c cases. The first case -- and this is
the one we're solving here -- is a natura

ventil ati on case.
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For this exanple, we will probably work
wi th one door open or if you wanted to, no
conpartnent is hernetically sealed. W would take
the gaps. There are always going to be gaps between
t he doors, danpers. You're going to have sone
i n- 1 eakage.

The second style of problem-- and, once
again, I'mtalking in the macroscopic arena -- is
when the HVAC runs. And the HVAC continues to run
through the fire. W use a different set of
equations for that.

MEMBER WALLIS: This is the plant view,
right?

MR 1 QBAL: Yes, this is the plant view

MR. SALLEY: Right.

MR I QBAL: This oil here, we have 12
feet for a dike. W have a cabinet. W have a
cable tray. And we have one sprinkler system the
6.5, 6.4.

CHAl RVAN ROSEN:  That's the detector
right there?

MR | QBAL: Yes.

CHAl RVAN ROSEN:  That's the sprinkler.
Where's the detector?

MR | QBAL: The detector is 20 feet.
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CHAI RMAN ROSEN:  And that's what the RTI

MR 1 QBAL: RTI for the sprinkler

CHAl RVAN ROSEN:  What does that RTI
stand for?

MR ITQBAL: It is response time index.
It is a property of the sprinkler.

MEMBER WALLIS: So we assune that the
dike is full of oil?

MR I QBAL: Yes and ignition froma
failed conpressor. And you have a full fire.

CHAI RMAN RCSEN:  What do you assume from
t he conpressor? Additional?

MR I QBAL: Ignition occurring froma
fail ed conpressor.

CHAI RMVAN ROSEN: A fail ed conpressor?

MR | QBAL: Yes.

CHAI RVAN ROSEN:  Ch, the oil in the
conpr essor ?

MR | QBAL: Yes.

CHAl RVAN ROSEN:  The conpressor fails as
aresult of the fire?

MR 1 QBAL: Right.

CHAl RVAN ROSEN:  And the oil cones out

of it?
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MR | QBAL: Yes.

CHAI RVAN ROSEN:  Ckay.

MR 1 QBAL: And you can see that these
are the cable trays. And this is the cabinet, and
this is the sprinkler.

MEMBER WALLIS: So there's no w nd
bl owi ng al ong the --

MR, | QBAL: You assune there is no w nd,
no. But if you zoomin --

CHAI RVAN ROSEN:  It's an interior
conpartnent, right?

MR | QBAL: Yes.

CHAI RMAN ROSEN:  There's no conpressi on

MR | QBAL: But sonetines if you have a
sprinkler systemon, you can have a tilted flane
now. Your flame is built |ike that.

MR. SALLEY: Do you get the basic idea
of what the scenario |ooks |like? Now, we are going
to take those nunbers, that scenario that Naeem j ust
descri bed, and we'll take our spreadsheets. And
instead of saying "big" and "little,” "hot" and
"cold,” we are going to try to put sone nunbers with
it followng the sinple algorithns

CHAl RVAN ROSEN:  Now, is the inspector
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going to be able to give you all of this data?

MR | QBAL: Yes. These are the input
dat a.

CHAl RVAN ROSEN:  Mbst of this is stuff
he can do with a ruler

MR SALLEY: Yes. | think that
everything --

MR I QBAL: This data is required for
t he cal cul ati on.

So we'll use two types of spreadsheets.
W' || show the | ocalized damage. And we'll show the
hot gas tenperature in the conmpartnent. So first |
will just use the spreadsheet to show the |ocalized
damage.

MR SALLEY: This is what you will find
on your CD, these spreadsheets.

MR |1 QBAL: Every tinme when we saw this
menu, me have to click on nacros to activate the
prograns. This problem they're just using the |ube
oil. This is a drop-down nenu. You can select the
| ube oil.

CHAI RMAN RCSEN:  So tell us what you are
doing as you do it. First you' re selecting your
fuel type.

MR | QBAL: Yes, fuel type. See, the
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properties are shown in these yellow input cells.
Then we will enter the dike area, 12 feet? and the
di stance between fire and target. First, we are
anal yzing the cable cabinet. The cabinet is five
feet fromthe edge of the whole fire.

MEMBER WALLI'S: What's the first there
about the burning way the fuel was --

MR I QBAL: Yes. |It's a property of the
| ube oil you take fromthe table.

MR SALLEY: | think you m ssed that.
Go back to your select fuel type. And if you click
on that, drag down a nenu.

MR | QBAL: Yes.

MR. SALLEY: For illustration, | think

MR I QBAL: Crude oil.

MEMBER WALLIS: So it automatically puts
t hat nunber in?

MR | QBAL: Yes.

MR, SALLEY: Watch the upper bl ock
t here.

CHAI RMAN ROSEN:  It's just a little hard
to read fromway back here.

MR EMERSON: That's the burn rate at

whi ch the surface burns.
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CHAl RMAN ROSEN: What does that |ine

say, sonething burning rate of fixed --

MR. EMERSON. That's the burning rate of
t he fuel.

MEMBER WALLIS: That's meters per second
or sonething. It really burns down the --

MR | QBAL: Meters per second, kil ogram
per neter? second.

MEMBER WALLI'S: Yes. So it burns down.
The 20 gal |l ons, does that cone in sonewhere here,

t oo, the anount of fuel or no?

MR I QBAL: Yes. That 20 gallon affects
the fire duration, not here.

MEMBER WALLIS: Right. It doesn't
affect this.

MR I QBAL: It doesn't affect your HRR
heat rel ease rate.

CHAl RVAN ROSEN:  We're here cal cul ating
heat rel ease rate.

MR I QBAL: No. W are calculating the
heat flux to the cabinet, what is the hazard to the
cabinet fromthis fire?

MEMBER WALLIS: Are they going to put in
all of the geonetry of these --

MR I QBAL: So we'll again select the
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| ube oil. You have to enter this dike area. This
is between the fire and the target. This area
between the fire and the target is this area, five
feet.

MR SALLEY: So those are all the
critical paraneters that the inspector could easily
det er m ne.

CHAl RVAN ROSEN:  Wait a m nute.

MR SALLEY: Those are the dike area.
Al'l you're worried about is the surface,

t wo-di nensional fire with a conbustible liquid; the
material properties of the fuel. And the third
thing is the distance.

CHAl RVAN ROSEN:  What's the stuff in the
gray there? That's a conversion to neters?

MR ITQBAL: This is neters to -- because
all of the equations there are -- we need neters.

CHAI RVAN ROSEN: But the inspector puts
it in feet?

MR I QBAL: In English nunbers, yes. |If
you see this, this is |ike very conplicated math.
These are all steps.

MEMBER WALLIS: It must do sonet hing
about the geonetry of the dike. It says 12 square

nmeters. It could be 100 neters by 12 mllineters.
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MR I QBAL: Yes. Yes, it could be.

Yes.

MEMBER WALLI S:  Sonet hi ng absurd.

MR I QBAL: W are just show ng an
exanpl e, you know, how to do the cal cul ati ons.

MEMBER WALLIS: It nakes a difference,
t he shape of the dike, doesn't it, not just the
area?

MEMBER SI EBER: Wl |, when the sprinkler
goes off, the dike will flood. And then the whole
floor --

MEMBER WALLI'S: Makes it worse.

CHAI RMAN RCSEN:  Go on, Naeem

MR I QBAL: Yes. You can see this
equation that we are solving here. W are show ng
every step.

CHAI RMAN ROSEN: | can't see a thing
you've got. It's not in our package. So we're
trying to see it on the screen. And it's faint.

MR. SALLEY: Right.

MR I QBAL: If you see the guide | just
passed, those equations are there.

MR, SALLEY: Exactly. The radiation
will get us on the B factor algebra to a point.

Now, that's sonething that takes a little tinme to
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solve out. W can run through quite quick here
knowi ng that --

MEMBER WALLIS: That's okay. Just so
you get an answer.

MEMBER SI EBER:  You can actually use
this to figure out when the sprinkler will go off.

MR 1 QBAL: We'll show you that
sprinkler activation, too, especially.

MEMBER SI EBER: That's an inportant
factor here. The question is, does it go off before
you run out of fuel or not?

MR. SALLEY: O dammge is incurred, yes.

MEMBER SI EBER:  Ri ght.

CHAI RVAN ROSEN:  Have you animated this
yet?

MR SALLEY: No. This is as animted as
we are going to get.

CHAI RVAN ROSEN: Wl |, you are al ways
ani mated, but | amtal king about whether --

MEMBER SI EBER:  You can actually print
that, right?

CHAl RMVAN ROSEN:  -- you coul d have a
little cartoon.

MR | QBAL: Yes, you can print it. You

can print it.
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MEMBER SI EBER: That woul d be a good

idea if you would and give us a copy so we could
study it.

MEMBER WALLI'S: Two negawatts. That's a
pretty big fire.

MR I QBAL: Yes, a big fire because the
area of the dike is only 12 feet?

MEMBER SI EBER:  And there are 20 gallons
init. Soit's pretty thick.

MEMBER WALLIS: A pretty tall fire, too.
Is the roomtall enough to do that?

MR | QBAL: Yes.

MEMBER WALLI'S: The height of the fire
is 3.69 neters in a 3-neter roonf®

MR | QBAL: Yes.

MEMBER WALLI'S: It spreads along the
ceiling, then?

MR. | QBAL: Yes. That neans your flane
hei ght is touching the ceiling.

MR. SALLEY: What you're doing is the
exact key of these spreadsheets. W're not putting
in a nunber, cranking it through a black box. And,
all of a sudden, you get two neters out the other
side. W're getting --

MR I QBAL: | was just wonderi ng.
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MR. SALLEY: You see the equation work,

and then you have to think

MEMBER WALLI'S: What does it do when it
says the height is taller than the height of the
roon? \What does it do then? Does it recalculate
the spread along the ceiling or something? | don't
qui t e under st and.

MEMBER SI EBER:  You get a pl une.

MR I QBAL: This calculation is show ng
you the localized damage to the cabinet. The hei ght

MEMBER WALLIS: It looks as if the
hei ght of the flame is taller than the height of the
room

MR | QBAL: Yes.

MEMBER WALLI'S: So what does the
calculation do then? Does it ignhore it and assune
that it goes through the roof?

MR I QBAL: No, no. Calculation assunes
this flame height in making this heat plus
cal cul ati on equation

MEMBER WALLIS: Does it go back and
recal cul ate the flame?

MR | QBAL: Yes. These are al

i nterconnected in those equations, the flane height,
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t he heat --

CHAl RVAN ROSEN:  But the point is that
if the roomis 10 neters high, assunme it is 10 feet
hi gh, and the flame is 10.5 feet high, half a foot
of flame is going to be, in other words, a quarter
of a foot closer to the target assumng it's
distributed equally. It's actually going to get
closer to the target. The flanme is going to defl ect
off the ceiling head of the target, at least | part.

MR I QBAL: This is a 30-foot |ong
corridor.

CHAI RMVAN ROSEN:  And the question is,
does the cal cul ation take into account the fact that
half a foot of flane is going to head toward the
target? That was Dr. Wallis' question

MR SALLEY: Renenber, we're in
first-order approximations.

MEMBER WALLIS: But you' ve got a flane
hei ght bi gger than the height of the ceiling.

MR, SALLEY: Wich nmeans you have
floor-to-ceiling flame height.

MEMBER WALLIS: And then it just stops
it? So there's a columm going to the ceiling? It
doesn't spread along the ceiling?

MR, SALLEY: Right. And it sees that as
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the incident flocks on the target. First-order
approxi mation, that's our |evel of accuracy.

MEMBER WALLIS: That's okay. It's
pretty hot at the cabinet, pretty hot anyway.

MR | QBAL: Then we have a 8.85 kil owatt
per nmeter? heat flux to that cabinet.

MEMBER WALLI'S:  Which is about --

MR I QBAL: This is about |ike 400
degrees C, 300 degrees --

MEMBER WALLI'S: This is about 8 tines
the sun at 40,000 feet or sonething. It doesn't
sound all that scary on that basis.

MR SALLEY: Take it into the next one,
Naeem

MR | QBAL: Ckay.

MEMBER SI EBER:  Yes. Well, that gives
you a curve, those tenperature versus tine.

MR | QBAL: Ckay. The next one --

MEMBER WALLIS: It's useful. It gives
an idea of how inportant it m ght be.

MR IQBAL: -- is a cable tray. W have
a cable tray now Cable tray is eight feet high
fromthe floor and four feet fromthe edge of the
pull. So, again, first we select the | ube oil

MEMBER WALLIS: But they're al nost done.
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MR 1 QBAL: Burning rate and heat of

combustion. And dike area, 12 feet? and length, 4
feet away fromthe pull; and 8 feet high. That's
it.

MEMBER WALLIS: It's still a radiation
cal cul ati on.

MR I QBAL: Yes, to that cable tray,

t hat eight feet high fromthe floor.

MR. SALLEY: So you see how quickly we
can just change the paraneters to get another answer
wi t hout having to go through all the iteration
process.

Anot her valuable thing with this tool
for the field applications, let's say we didn't have
a dike there. Then we get into a fun gane of how

big is the spill

Well, if it starts out before ignition,
it's three-foot in dianeter. It goes to four-foot,
five-foot, six-foot. |Is there any point where that

surface area gives you enough heat release to give
you damage to the target?
You can quickly iterate and change into
a fuel spill big enough without a confined area.
CHAl RVAN ROSEN:  And al so the inspector

can e-mail this thing to you --
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MR SALLEY: They do. They do that.

CHAI RMAN ROSEN:  -- and |l et you have a
| ook at it and see whether you believe that you made
a m st ake.

MEMBER SIEBER: But it won't calcul ate
how fast it is spreading, right?

MR SALLEY: No. W assune once the
surface starts on the pull fire, it's pretty mnuch
i nst ant aneous.

CHAI RMVAN ROSEN:  And that's pretty much

true.

MEMBER SIEBER:  Well, it depends on the
viscosity of the fluid. |If you take a heavy nunber
6 oil, for exanple, it doesn't spread real fast

conmpared to nunber 2.

MEMBER PONERS: Conpared to the point
where he is interested.

MEMBER SI EBER  Yes, | guess.

MR SALLEY: For first-order, it's
pretty quick. You can make them hard areas as easy
as you want. | know sonme of the work that EPRI has
dome with some of the training -- as a matter of
fact, they were just down at Duke.

As you think about it, that conpressor

is there. Depending upon where that leak is, are
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you really going to get a two-dinensional pull?
Wll, no. Let's make this a three-dinensional,
where it spills down the side of the conpressor and
then to the pull. And then that changes our service
area. And it gets real conplex real quick

The question is, at the end of the day,
when you | ook at the number, how nuch did it change
your accuracy? Very little. So for the first-order
is where we want to keep this.

Keep goi ng?

MR. I QBAL: This one is for hot gas
tenmperature in the conpartment. So we need sone
input. The width of the conmpartnment is 15 feet.
The length is 30 feet. And the height is ten feet.
And we have a --

MEMBER WALLI'S:  Now, he has to put
"feet" in there. Qherwise, he's in real trouble.

CHAI RVAN ROSEN:  If he tries to do the
conversion first --

MEMBER WALLI'S:  No, no. He nust put it
into feet. |Is that right?

MR | QBAL: Yes, it's feet.

MEMBER WALLI'S: He nust put it in feet.

MR. SALLEY: W are going to nmake a

nmetric version of this, too. And they will just do
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t he conversions in reverse.

MEMBER WALLI'S:  You could put it inin
the right maybe or sonmething. | don't know how
you're going to do it. Put in one or the other.

MR I QBAL: So we have too doors. W
will presunme one door is open at three feet w de by
seven feet tall. And the top of the vent fromthe
floor is seven feet, the height of the door. And
t he thickness of the corridor and the boundaries is
12 inches, one feet.

MEMBER WALLI'S: So the top of the vent
fromthe floor --

MR 1 QBAL: Is the height of that.

MEMBER WALLI'S:  The height of the top of
wherever the hole is?

MR ITQBAL: Right. W wll select the
corridors into your boundaries. The corridors into
your boundaries will have concrete. W wll go and
sel ect them

MEMBER WALLI'S: But how does he know
it's a thermally thick?

MR | QBAL: Because it's 12 feet thick,
just like 12 feet --

MEMBER WALLI'S: But he determines if

it's --
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MR. | QBAL: There is another, especially
for thermally thin. If you have one-inch tape, you
can use ot hers especially.

CHAl RVAN ROSEN:  He doesn't have to do
that. He puts in the thickness. And the conputer
knows what to use.

MR SALLEY: No. He has to read
NUREG- 1805 because it tells him "If you have a
singl e sheet of gypsum that's a thermally thin
case. Use the thermally thin spreadsheet. If you
got a foot of concrete, that's thermally thick. Use
the thermally thick spreadsheet.”

MEMBER WALLIS: It would be good, |
think, if this thing figured it out, whether it was
thick or thin, which is quite easy to have a
criterion put into the program here, where he
doesn't have to look it up

MR. SALLEY: Right.

MR | QBAL: Then we have to input the
fire size. You know, that fire was 2-negawatt,
2,000 kilowatts. That's it.

CHAl RVAN ROSEN:  Now, wait a second.
What did you just do? | couldn't read the units.

It looks Iike 2,000 negawatts.

MR ITQBAL: No, no. It's kilowatt.
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CHAI RVMAN ROSEN: |s that a kw?

MR | QBAL: Kw, right.

CHAl RVAN ROSEN:  Ckay. It's a k.

MEMBER SI EBER:  You're worse off than |
am

MR ITQBAL: It's kw Hot gas
t enperature --

CHAI RVAN ROSEN:  It's the wong hair
color. Wat does it say the tenperature is?

MR ITQBAL: It gives you like in 2
m nutes, 493. I|I'msorry. 1In one mnute, 493-degree
F. Intw mnutes, it's 544-degree F.

MEMBER WALLIS: That's the tenperature
of the ceiling or sonething?

MR 1QBAL: It's the tenperature in the
room

MR, SALLEY: That's the average
temperature of the hot gas |ayer

MEMBER WALLI'S:  Which is where,
everywhere in the roonf

MR | QBAL: Yes.

MR. SALLEY: No. In the ceiling.

MEMBER WALLIS: The ceiling.

MEMBER POVERS: Everything above seven

f eet .
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MR |1 QBAL: Exactly.

MEMBER WALLI'S:  Anyt hi ng above seven
feet. So that | ooks worse, nore threat to the
cables to ne than the radiation.

CHAl RVAN ROSEN:  Especially if it's
t her nopl asti c.

MR SALLEY: Let's just say for
illustrative purpose, you can see what it does here.
What was your fire, two negawatts?

MR | QBAL: Yes.

MR SALLEY: Let's nmake it four
nmegawatts. | want to show you the speed, how fast
we can do this.

MEMBER WALLIS: That's 40,000. That's
really going. Put a reactor in there. You can
really get --

MR. SALLEY: And you can when he pages
Doug here, how quick doubling that fire --

MEMBER SIEBER: It nmkes it hot here.

MR. SALLEY: Right. And you can see
that we can quickly step through things to get
first-order approxi mations. So, yes, you can do
this all with a Radio Shack and, | agree, with pen
and paper, but it would take you a |lot of tine,

where here we can go in and say, "Let's try this,
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try that. And you get different scenarios," --

MEMBER SI EBER:  You get sone idea.

MR SALLEY: -- quickly ginned out.

MEMBER WALLI'S: Do these guys like this?

MR SALLEY: They don't like fire
dynamcs. So no. It's a part of --

MEMBER WALLIS: It's a tool for users.

MEMBER PONERS: | would. | mean, sone
fraction of themare surely going to be notivated to
go over to the fire protection handbook --

MR SALLEY: Ch, yes.

MEMBER PONERS: -- based on this. And
they are going to see -- | nean, that's a pretty
nicely witten book. You know, once you have played
with this alittle bit, you can say, "How the hell
did they get this?" It kind of explains how they
got things and whatnot. And you learn a |ot.

MR | QBAL: They were using this for
LGP, too.

MEMBER POVNERS: But even after you have
read it, just having this little tool to do the
cal cul ations for you saves you a lot of tine.

MR SALLEY: Yes. Let nme characteri ze.
The inspectors realize a change. And it is a pretty

significant change to how they have to think in that
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nost of them have wel coned it.

And after they have worked on it, as a
matter of fact, a lot of conplaints that come from
them "Hey, | don't like typing in all of these
properties for concrete. Can't you nake nme a
pul I -down nenu?" or "Can't you give ne a little
graph?” or "Can't you?" So this is largely based on
t he i nspectors' feedback.

Currently this is out in the public
domain. And we're getting feedback fromthe general
public. Wsat's interesting is where we have gotten
feedback from A lot of fol ks who do arson-type
wor k have sent us in some fire marshal association
We have gotten requests fromKorea. Sone folks in
Korea wanted it. Research has it out with Sandi a
for some of the projects they are working on.

CHAl RVAN ROSEN:  Any fire protection
engi neers that the plants escort?

MR. SALLEY: Doug hel ped us along --

MR. BRANDES: Yes. | think, as a matter
of fact, | wouldn't say a mgjority. A lot of them
have access to it and are what is characterized as
practicing with it.

MEMBER SIEBER:  Is it on your Wb site?

VMR SALLEY: It's all downl oadabl e.
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MEMBER SI EBER: \What do you | ook for?

What do you look for? Is it a NUREG or --

MR, SALLEY: W announced it in the FRN
and we put it on --

MEMBER SI EBER: | keep those. They're
conmbusti bl e.

MR SALLEY: Conbusti bl e | oading.

CHAl RVAN ROSEN:  Mark, let's wind it up

MR SALLEY: Ckay. It's on our Wb
site. You can downl oad both docunents. What was
i nteresting, though, is when they put the
spreadsheet on the Wb site, everything has to be in
. pdf .

Well, Mcrosoft spreadsheets don't work
too well in .pdf. So what we have done is people
have downl oaded and said, "Hey, this spreadsheet
cones out of .pdf." We e-mail themthe spreadsheet.
So it's all publicly avail abl e.

CHAI RVAN ROSEN: | think this is like
t he next best thing.

MR SALLEY: To sliced bread?

CHAI RMAN ROSEN: Right after the sliced
bread, right.

MEMBER POVNERS: And you know what the

fundamental question is.
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CHAI RVMAN ROSEN:  What's what ?

MEMBER PONERS: \What was the best thing
before they had sliced bread?

MR SALLEY: Canned beer.

MEMBER WALLIS: | think the bread
before, fossilized bread, was probably better.

MEMBER S| EBER:  You're obviously a
Pi tt sbur gher

CHAI RMVAN ROSEN:  We are now ready to
take our 3:00 o' clock break. And we will do so
until 20 m nutes until 4:00.

MR, SALLEY: Yes. We would like your
conments on this, too.

(Wher eupon, the foregoing matter went

off the record at 3:26 p.m and went

back on the record at 3:41 p.m)

VIil. MANUAL ACTI ONS

MR. DI EC. Good afternoon. M name is
David Diec. And | ama project nmanager for the
post-fire operator manual action rul emeking effort.
Wth me today are Phil Qualls of the Ofice of NRR
Erasmia Lois fromthe Ofice of Research; and
addi ti onal people, who are staff, who are sitting in
t he back, who are al so avail able to answer

addi ti onal questions you may have as we go through
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t he presentation today.

Next slide. The agenda for the grouping
today, we are going to talk to you a little bit
about the current status of the proposed rul emaking
plan that we forwarded to the comm ssion in July.

And we tal ked about a background of the
manual action issue a little bit and the objective
of our rul emaki ng plan and the options that we
foresee of what the outcones, possible outcones that
we see for the rulemaking effort and the approach to
get there. Certainly we are going to talk about the
next steps that we have got to do.

Next, please. W forwarded the
comm ssion plan in July 2nd of this year. The
conmi ssion made it publicly avail able for
information. W also received a nunber of comments
fromNEI. And | understand that Fred is going to
make a presentation after us. So Fred will expound
on that a little bit nore.

A FO A request cane in asking for
information relating to the devel opi ng i nformation
that | eads to the proposed rul emaking plan. And the
staff has partially responded to the requests on
this issue as well.

As | was sitting in the background 15
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m nutes ago, | |earned that the conm ssion has voted
positively on our rulemaking plan. Let me caution a
little bit nore here. W don't know the detail of

t hose comments yet until we receive the SRM but
overall we received the positive coment to nove
ahead with this effort.

On March 6 of this year, we issued the
i nspection procedure that hel ps inspectors
consi stently docunent the inspection findings
related to potential feasibility of operator nmanual
actions.

The inspection findings at this tinme
woul d indicate the feasibility of the manual action
t hat can be given a green finding and then put in
the licensing corrective action program |If
findings otherwise will be given non-green, then the
SDP process woul d have taken place. And we have a
process to sort out issues.

CHAI RMAN RCSEN: Non-green would be a
manual action found not to be feasible. |Is that
what you said? |I'mtrying to foll ow

MR. QUALLS: What the inspectors are
really finding is where the manual action that
they're reviewi ng doesn't nmeet the screening

criteria that's in the inspection procedure, it is
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potentially non-green. It automatically is green,
green as being feasible, if it neets the inspection
criteria, they will screen it green. Ckay?

If it doesn't neet this inspection
criteria, it goes into the SDP for further
eval uation. Further evaluation nay well determ ne
if the manual action is green, but it may not.

CHAl RVAN ROSEN:  And t he ki nds of
criteria that are in the inspection procedure are
that it's accessible, that it's good enough
lighting, that there is high-radiation fields, those
ki nds of things?

MR QUALLS: Right. | can read them off
real quick, but you are there.

MR. DIEC. They are very closely related
to the plan that we put forward to the conm ssion

A.  BACKGROUND

MR DIEC. In way of background, when
appendi x R was promul gated, it was recogni zed t hat
strict conpliance with paragraph I11.G 2 of appendi x
R, associated with certain blank conditions and
configuration, may not provide any enhanced safety
| evel than we provided by the |licensees' system
confi gurati on.

And certain manual action, relatively
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sinmpl e set of manual action, work is either
acceptable to the |icensee, normal |icensing action
devi ation or exenption request. And we have given
t hat exenption request or deviation request.

The recent inspection raised a nunber of
concerns because of the w despread use of nanual
action as a way to neet one of the requirenents in
paragraph I'11.G 2. And the manual action, as we
understand it, used was the genesis as part of
trying to resolve the resolution of the thermal |ag
in md 1990, instead of upgrading or replacing the
appropriate protectant barrier, licensee utilizing
manual action as a conpensatory action to neet those
requirenents.

However, the requirenent, as we
understand in Il11.G 2 does not recognize explicitly
manual action. And that's where the issue cane
about that |leads to a better approach to resolve the
i ssue by recogni zi ng manual actions in the context
of regulation so long as it can prove and
denonstrate certain visibility aspect of it and
consi stently approach as part of the results.

MEMBER WALLI'S:  The inpression | got
fromreadi ng the docunents you send us was that

t hese manual actions are wi despread and rel atively
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few of them are approved. |It's not a question of
not all, but relatively few of themare actually
approved by the NRC

MR. QUALLS: That woul d be probably a
very good conclusion. Wat | found historically in
nmy research was that up until 1992, | searched our
dat abase. W had approved on the order of 50
exenptions for manual actions for I111.G 2.

At one licensee alone in a recent
i nspection, they identified 100, on the order of
100, manual actions that weren't approved by the
NRC. In other words --

MEMBER WALLI'S:  Just fromone |icensee?

MR. QUALLS: At one licensee. And that
was pretty much in the recent post-thermal |ag era
t hat these came into be, --

MEMBER WALLIS: Right.

MR. QUALLS: -- of which a certain snal
nunber are usually we have been finding not properly
anal yzed.

C._ RULEMAKI NG

MR. DIEC. So the objectives of our
approach for the rulemaking effort is to recognize
operator manual action and allow the user use so

that we can incorporate into the requirenent that
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everybody can follow and do it consistently.

W will develop a set of generic
acceptance criteria for the visible operator manual
action so people can understand what it is the
expectation fromthe regul ation.

And what we foresee is that so |long as
t he acceptance criteria was followed by the
industry, we don't feel that there is a need for
themto come in for any license anendnent or require
approval required by the NRC because this is purely
a voluntary approach rule.

As far as the possible outcone for the
rule, our current thinking is this. W go back to
the intention of paragraph I11.G 2. Again, we
under stand that manual actions are not allowed
wi t hout prior approval by the NRC

We can see two different possible
outcomes. One is using nmanual action in lieu of
barrier with the conbination of existing fire
det ecti on and suppression capability already in
pl ace or there may be a nore limted set of defined
manual action with the existing fire barrier and
protection and suppression systemin place.

MEMBER WALLI'S: Shouldn't this be

per formance-based in that as |ong as they neet sone
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requi red performance, it can be done with a
conbi nati on of things?

MR D EC At this point, | think that
we are trying to stay fromthe determnistic side of
it and using the risk insight to supplenent --

MEMBER WALLIS: It can certainly be
per f or mance- based wi t hout having anything to do with
risk as long as you neet sonme performance criteria.

MR. QUALLS: In one regard, yes. W
have performance criteria, which is what we are
doing with the manual actions. The other issues,
like fire detection and fixed suppression, that my
cone about as a result of the fact that if we have a
one-hour barrier, also it's a defense-in-depth
i ssue.

We al so require detection and
suppression. |If we have 20 feet, no intervening
conbusti bl es, we have detection and suppression.
Then on 111.G 3 of appendix R where we all ow nanua
actions already as part of our rule, wherever we
have alternative shutdown, we also require detection
and suppr essi on.

So that nmay becone an issue further in
t he rul emaking. He's presenting possi bl e outcones.

MEMBER WALLIS: Well, these are
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alternatives in order to achieve sonme perfornmance
obj ective, aren't they?

MR DIEC. Yes. By this, either one of
t hese alternatives can becone --

MEMBER WALLIS: So if you were clear
about the performance objective, you coul d perhaps
det erm ne whi ch conbi nati ons were satisfactory?

MR. DIEC. That's our intention.

MEMBER SI EBER: | presune that when you
consi der all owi ng manual actions, you | ook at staff
size, mnimmstaff size?

MR. DIEC. The next slide will explore
the key paraneter that will influence the acceptance
criteria that we have to devel op

MEMBER S| EBER: Because you use
operators as fire-fighters. So there is sonetines
nobody left to do the --

MR. QUALLS: The answer is yes. One of
the current inspection criteria is staffing, to
review |licensee shift staffing to determ ne whet her
adequate qualified personnel are available to
performthe required manual actions to safely
operate the reactor. That is currently in our
i nspecti on gui dance.

MR D EC And to go back to a earlier
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conment from M. Rosen, lighting is also a
consi deration that we have to |l ook at fromthe
overal | approach for the visibility argunent.

| am not going into detail, sub-bullets.
Clearly they are very self-explanatory but areas
that we need to consider to devel op the acceptance
criteria.

The nost inportant things that | want to
have stressed in this point is that the paraneter
that tal ks about "time to damage,” we need to
clearly understand how t hey cane about and what tine
is available for operator and whether or not an
operator can actually carry through given the tine
constraints that they are having to work within.

The environnment is so very inportant
because if the human cannot function in a certain
environnent, if they don't understand the effects of
the fire given the snoke environment or toxic
environnent, clearly they may get there, but they
may not be able to performthe job as they are
required to do. So there are things that we have to
be really vigilant about.

MR, VWEERAKKODY: | would just like to
make a comment here. Let ne |ook for feasibility of

manual actions, even at the percent we have good
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general criteria at a high level, what is feasible
manual action or not.

It's not broken down to a nunber of
el enents |like this here, but our current ROP process
has some general guidance that the |icensees’
programs are about.

What we plan to do is maybe go to sone
| evel of detail with sonme stakehol der discussions to
make a rule that achieves the safety objectives
wi thout making it so prescriptive that people
couldn't adopt it.

So these are things under consideration
when we reach that point.

MR. DIEC. Next slide, please. Cdearly,
as part of the visibility argunent, we want to be in
a position to understand the visible approach
because those manual actions identify need to be.
They're verify-invalidated that, indeed, they can be
performed and carry out --

VMEMBER POVNERS: How do you do that? How
do you validate an operator action?

MR DIEC. At this point your question I
am goi ng to take back and do study on it because
that is one of the things that we have to think --

MEMBER PONERS: |Is there any hope? It's
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not |like you can set up a sinulator and test an
operator acti on.

MR, QUALLS: Well, in many cases --

MEMBER PONERS: Send himinto a burning
bui I di ng.

MR. QUALLS: In many cases, a JPM woul d
be an acceptabl e validation, for exanple.

MEMBER POVWERS: A JPWM?

MR. QUALLS: A job performance neasure.
The |icensees have in their various --

MEMBER SI EBER:  One approach to
trai ni ng.

MR, QUALLS: Well, let's use an exanpl e:
the manual |y operated valve. Gkay? Wat are the
big i ssues that we cone across as a spurious
operation of valves? How do you validate that
someone can spuriously operate a valve?

First, you are concerned about the
timng issue. That's partially analyses and
partially wal k down with one of the operators in the
pl ant .

CHAl RVAN ROSEN: | don't understand what
you are saying. How can you validate if soneone can
spuriously operate a valve? |I|s that what you sai d?

MR. QUALLS: Well, one of the issues is
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if a valve spuriously operates, how do you
reposition --

CHAl RVAN ROSEN:  Onh, reposition. Ckay.

MR QUALLS: | apologize. | talk faster
than | think sonetines.

M5. BROWN: Phil, | just wanted to add
that we do during the inspections validate.
Sonetinmes the licensees will actually set up the
sinmulator. And we will use operator-Ilicensing
i ndi vidual s and actually have them go through the
j ob performance neasures and do timng and take a
| ook at snoke, light, and those conditions. So we
do validate during the inspections.

MEMBER PONERS: How do you do that? How
do you simul ate snoke, light, fire, ringing bells,
fire engines, crazy people running around?

MS. BROWN: In some cases, we turn the
lights off. |In other cases, we take a | ook at
whet her or not there would actually be snoke in the
area. |If thereis, we talk to the |icensees about
whet her or not they have used SCBAs.

We have actually asked themto get a
crew out and do sone of these. And we have had
i nspection findings fromthat they were --

MEMBER PONERS: But you don't sinmulate
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t he snoke.
M5. BROMN: W don't sinulate snoke, no.
MEMBER PONERS: You don't simulate --
MEMBER SI EBER:  Sone |icensees do.
M5. BROMN: Well, they will practice in
SCBAs.

MEMBER PONERS: We don't even find them
practicing in the sinulators with breathing
protection.

MEMBER SI EBER: That's pretty rare.

M5. BROWN: But then they don't get
credit for the manual action either. | nean, that's
part of the criteria. |If operators have to do it
and that nmeans that part of the current SDP
criteria, that they have trained under the
conditions that they have to performin. So if they
need an SCBA, they haven't used it, then they don't
get credit by the inspection staff.

MR, QUALLS: SCBA is pretty easy to

verify on site during inspection that someone --

MEMBER POVNERS: | agree.
MR QUALLS: -- is qualified in its use.
MEMBER PONERS: | agree with that. The

gquestion that | was giving to David was, what

constitutes a validation? Now, if it is adequate 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

314

say yes, the guy can go turn the valve with a SCBA
apparatus on, that's one thing. GCkay?

W mght interrogate himfairly closely
on why he thinks that is valid or not.

MR. DIEC. That's one of the key
paraneters if you go back to the previous slide,
where we tal ked about training needs to include some
sort of sinulation that is part of the --

MEMBER POVNERS: Well, the question,
then, is, when you say sone sort of simulation, how
close to reality nust be the simulation? And how do
you know what the reality is?

MR DIEC. Certainly your question is
valid. And | don't have the answer for that. One
of the things is we developed the rule we need to
consi der that.

Do we have any other comments fromthe
staff on this question at all?

(No response.)

B. | NSPECTI ON

MR DIEC. GCkay. The Ofice of Research
is also working as part of the team here and hel pi ng
to review a nunber of sources to attract insights
from updated PRAs, from | PEEE reports, fire

requantification project, insight fromthat, and
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certainly inspection-rel ated sanple plants that we
used to review and to extract information, whether

or not types of mamnual action were credited by the

i censee and how they were credited, the fact that
they were considered in assessing the |ikelihood of
success of those manual actions, and certain

i mportant factors and conditions that can influence
the visibility of the manual action. Those kinds of
things we are trying to extract fromreview ng, from
a nunber of sources.

CHAI RVAN ROSEN:  Woul d you go back one
slide, please? To reinforce this question and talk
for a nmonment nore about validation and operat or
manual actions, on the next to last line on this
slide, is the conplexity of operator manual actions.
So the question there would be, how conmplex is too
conpl ex?

It would seemto ne that one mght get a
handl e on that by | ooking at sone error-forcing
functi ons and have sonme sort of threshold, sone
nuneric threshold, that says if it gets bel ow 20
percent |ikelihood or 30 percent or 50 percent
i kel ihood that the guy will succeed when you go
t hrough the human factors analysis, that you sinply

are going to allow that conplex of a manual action
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I n other words, you can go into some
exi sting techni ques and establish sone sort of
quantitative threshold for conplexity based on the
error-forcing functions. |In other words, rather

than just use, "Well, it seens too conplex for ne

MR. QUALLS: W agree. W have been in
di scussions with the folks in our human performance
group and with research concerning these types of
issues. This is stuff that is going to be addressed
in the rul emaki ng process and in the public neetings
and stuff.

You know, sone of the manual actions |
have run across in the past inspections include
| ocal manual start of a diesel w thout control
power. Another utility had someone opening 16
breakers with no lighting and actually opening the
back of electrical panels and reaching in with no
lighting and doing this kind of stuff to manual
actions.

CHAl RVAN ROSEN: I n SCBA gear

MR, QUALLS: In SCBA gear. Actually,
yes, in SCBA gear with 30-m nute bottles, which is
good for 20 m nutes.

CHAl RVAN ROSEN: Have you been in SCBA
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gear? |If you have, you know that it's a little
harder than --

MR. QUALLS: | realize that. | realize
you really have 15 or 20 m nutes nmaxi mum and you're
in a bad situation and we didn't credit the manual
action.

CHAl RVAN ROSEN: My point is only that
there are adjacent technol ogies that one can use to
assess this. And | would point towards doing as
much as you can using those technol ogies to quantify
this sonme so that |icensees as well as the staff and
t he i nspectors can all have a common frane of
reference that says this is too conplex or you take
a given circunstance, perhaps |ike the one you just
| aid out, and recognize right up front that it is
too conplex until the |licensee woul d choose to do
somet hi ng about that.

MR QUALLS: | agree. | agree
compl etely.

CHAI RVAN ROSEN:  Ckay.

MR. QUALLS: We're going to be | ooking
into that as the rul emaki ng progresses. W're
getting help fromthe various groups and fromthe
agency.

CHAl RMAN ROSEN: I will |look for that
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because | am al so chai rman of the Human Factors
Subconmmi tt ee.

MR, QUALLS: Onh, good.

MR DIEC. Certainly your
recommendati on, perhaps we are going to use it in
the context of a screening tools approach.

CHAI RVAN ROSEN: | woul d be | ess
i npressed with opinion on either side, either from
the staff or the |licensee, than an anal ysis that
actually looks at the error-forcing context.

MR. VWEERAKKODY: One of the things that
-- | think I understand what you're saying, but are
you sayi ng that we shoul d consider nuneri cal
thresholds as the definition for feasibility --

CHAl RVAN ROSEN:  For acti ons.

MR. VWEERAKKODY: -- for every --

CHAl RVAN RCSEN:  Wherever you can, you
shoul d consi der --

MR, VWEERAKKODY: Well, yes, that --

CHAI RMVAN ROSEN:  Quantitative --

MR. VWEERAKKODY: To the possi bl e because

CHAI RMVAN ROSEN:  To the | argest extent
possi bl e.

VR WVEERAKKODY: Because | could enter
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some constants where there is -- | wouldn't say
i npossi ble, but that is very --

CHAI RMVAN ROSEN:  On the borders, you can
always do that. But | think if you are talking
about a human being taking a specific action, you
can identify the error-forcing context and do sone
quantitative reasoning and place that against the
t hreshol ds whi ch you establish, reasonable
t hr eshol ds.

One that conmes to mnd right off the bat
is 50 percent probability. Anything bel ow t hat
certainly wouldn't be allowed. Sonetines he does
it, and sonetines he doesn't. And if you are going
to take credit for sonething, it has got to be
better than that.

MR. VEERAKKODY: Chairnman Rosen, |
shouldn't just right of way react to that, but one
of the for instances that | have used, if you get
into nore of a holding to a strict nunerica
criteria, given the variability that you -- | nean,
if you are chairman of the Human Factors Committee,
you know if you | ook at an operator error
probability, there is a lot of variability in that.

E. RES SUPPORT

MR. WEERAKKODY: The one thing that we
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want to do is get the benefit of all of that
research but not have the rules be held hostage to
the variability, which is why | think it is a good
idea, but it should be nore to the extent practical.

CHAI RVAN ROSEN: | will leave you with
the details, but the idea is that one shoul d do
better than just armwaving. One should use
guantitative approaches as best you can.

MR. VWEERAKKODY: This | fully agree
with, yes.

CHAl RVAN ROSEN:  Fred?

MR EMERSON: A quick question. The
| ast two sub-bullets on your slide there are not
currently part of the feasibility inspection
procedure. Are these things that are going to be
added to the inspection procedure? Because right

now the inspectors aren't asked to assess the

conmpl exity.

MR. QUALLS: No, because the inspection
procedure, the current -- what we have currently is
I11.G 2, which doesn't allow manual actions. |If the

i nspector goes out and he finds manual actions in
lieu of a barrier that had not had prior approval by
the NRC, he calls it a finding.

The inspection criteria is criteria that
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is free net finding, green, or non-green, or
potentially non-green for further SDP eval uati on.
Ckay?

Now, these are things that are going to
have to be eval uated and di scussed publicly at
public nmeetings during the rul emaki ng process
because they may becone i ssues because it becones a
rule for saying, "These nmanual actions are okay.
It's not a finding. It's not a problem These are
good. These are as good as a three-hour barrier.
These are as good as a one-hour barrier with
det ecti on and suppression.”

Is there a total nunber that is too
many? | don't know. |Is there a certain probability
of failure of each manual action such that the sum
is too high? W don't know. There are issues that

are going to be discussed at further neetings and

such.

MR. EMERSON. Ckay.

MR DIEC. | think we've pretty nuch
di scussed this slide. |If you don't have any

guestions, we are going to nove to the next slide.

D. SCHEDULE

MR. DIEC. Qur next steps, clearly once

we receive the SRM which we are anticipating
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receiving soon on this one, we are going to engage
in nmore discussion with industry to hel p understand
and determine a little better what feasibility neans
and the kind of Iimtation that we have to confront
with when we devel op acceptance criteria for manua
action.

Qur expectation is that we will devel op
t he acceptance criteria and associ ated gui dance as
part of the package for the publishing of the fina
rul e.

The proposed rul enaking plan that we
have in front of the comm ssion does have the
request for exercise of discretionary action
regardi ng the inspection findings.

Since we received the approval, perhaps
our first primary goal is to go forward with this
approach in the context of a SECY paper requesting
approval fromthe comm ssion before refraining
oursel ves fromtaking any regul atory action agai nst
findi ngs associated wi th nmanual actions.

W will also issue the regulatory issue
summary and conveyi ng our position and our direction
where we are going to go fromhere and what we will
expect fromthe rul emaking effort itself.

Qur next step is to share the draft rule
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| anguage with the public and stakehol ders consi stent
with the conm ssion approach regardi ng about naki ng
the regul atory action transparent to the public.
This can be done in a nunber of ways. W can
publish in the rule forumdi scussion, where
everybody is having equal access. And they can al so
make comments on that. So that is our inmmediate
m | estones ahead of us once we receive the SRM

In your slides, there are two additional
slides that | have, one of which is the definition
of the operator manual action. Go to the next one.
This is just for the background information. It has
nothing to do with the part of the presentation.
It's the way that we define operator nanual action
versus the current manual actions that are being
recei ved by NEI as a point of reference.

The next slide is sinply telling you
what is the current regulation in paragraph I11.G 2
that has the three options if the |licensee can neet
one of those provided that they follow the
requi renents.

That concludes ny presentation. Are
t here any questions that we can --

MEMBER POWNERS: | guess here's ny

m sgiving. W have for a long tinme, since |'ve been
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on this Commttee, had people cone in here and say,
"W want to put into this reg guide this criteria
for how you deci de when there is sufficient time for
manual action, as opposed to automated action, under
acci dent conditions."

And it's nostly associated with a
switch-over to recirculation, but there are a
variety of other things, too. And they say, "W've
got this huge database that comes from sinulators
that we can use for this."

And this commttee has rejected that
thing. | think three tinmes now we have bounced t hat
out of here because we cannot relate the criteria
t hat peopl e have conme up with to the database, nor
can we see the database, which was an EPRI dat abase.

We can see it, but the public can't see
it. So it pretty nuch kills it right there. In
ot her words, they would have a trenmendously
difficult time. What you are proposing to do seemns
far nore difficult than what they are proposing to
do.

| mean, what | don't see in your plan is
anything that addressed the top parts of it. |
nmean, what you have got is sonebody com ng al ong

saying, "I amgoing to do X, and | amgoing to do Y
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and Z," but the trouble is X is just fraught with
enornous nunbers of difficulties, | nean, things
i ke what is an adequate validation of a proposed
manual acti on.

How nuch simul ation do you have to do to
persuade nme that the action which under sinulated
conditions invol ves nodest anobunts of stress, in
reality involves huge anounts of stress, and things
i ke that?

The hard part is not planned out here.
That's the trouble.

MR, VWEERAKKODY: In this comment, you
started out with the recirculation to sunp and how
t hat operator action is validated or --

MEMBER PONERS: | forget what | --

MR WEERAKKODY: | amtrying to
under st and.

MEMBER PONERS: It's a reg guide that
has been in draft since the dawn of tinme, as far as

| am concer ned.

MR, VEERAKKODY: | am not sure that |
will be directly answering your real questions, but
if I look back at the experiences |I have had in

terms of determ ning whether a particul ar operator

action is feasible or not, we go to |icensees and
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sonetinmes for certain actions, they have tim ng.
They record the tinmes. And they conpare that to the
time avail abl e based on that scenario. And that is
the basis to accept or reject feasibility, at |east
in that exanple.

Now, | know in our ROP, we say that the
feasibility should be established for the accidents
under that sane condition you postulated. |'m not
usi ng the exact right words, but we do factor the
acci dent for which you are relying on this
particul ar manual action and denonstrative
feasibility for that accident.

Now, in ternms of how nmuch depth you go
into, whether you sinulate nore, | think that is a
matter of practicality. | don't think for every
manual action, we go that far

MEMBER PONERS: Here's one of the
challenges that | see in all of this. W are
| ooki ng at power uprates for a |lot of boiling water
reactor plants. One of the questions that comes up
with you do power uprates is you shorten the tine
t hat you have to scramthe plant in the event of
ATW5. And so we ask people, "Cee, what did you
conclude on this risk?"

And he says, "Well, we have read
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simulators, and all of our operational crews do so
regul arly, unscramm ng the reactor in the event of
an ATW5 signal. And every crew does this exactly

correctly every single tine," and they do it in 32
seconds, certainly |less than 52 seconds.

But when they go into the PRA, we still
give thema .015 probability of failure. Okay?

What that says is, here is sonething that is just
routine, practiced all the tine, simulator. And we
still don't trust them enough to give them any
better than a little |l ess than 99 percent
probability of success.

Now you' re tal king about a much nore
conmplicated operation. How nmany simulations, how
many trainings do they regularly have to set up for
the PRA folks to give themnore than a 50/ 50 shot on
this?

And the whole thing boils down to
sinulators are sinmulators and events are events.

And events are just different than sinulators.

M5. LOS: | guess froma hunan
reliability/PRA perspective, the concept of
conbi ni ng hardware bias with potential human actions
shoul d be entertained. The idea of using just human

actions for every scenario, considerable scenario,
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probably is not a realistic one.

As M. Rosen suggested, we can use sone
t echni ques to kind of create sone boundi ng cases or
val ues as to how nmany human actions, what
conbi nati ons of human actions, what are the
potential scenarios, and yes, to verify or to
val i date the ones that are potentially under-defined
as logic to be included in the rule. It would be
very difficult.

On the other hand, the case is right
now, we are operating plants -- this is the state of
conditions. W are using those human actions. And
what the rule will do is at |east create sone
criteria that will help the inplenentation of these
human actions and consi derably make them nore
reliable. So it's how do you bal ance the idea
situation with the reality we are dealing wth?

And this is the rul emaking we are
proposing. And | hope that this what we have been
t hrough | ooking at error-forcing conditions, et
cetera, will help us how to devel op sone criteria
will get us close, if not in the ideal place.

MR, GALLUCCI: This is Ray Gallucci from
the Fire Protection Branch.

| think two of the techniques that have
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al ready been described m ght be hel pful towards this
validation idea. As the inspection has nentioned
earlier, the plants currently do run sone sort of
simul ati on, whether SCBA gear, et cetera, et cetera.
It may be possible to enhance these sonewhat.

Maybe if they had a training center or
somet hi ng, you could actually sinul ate snoke
conditions, et cetera. So you could make the
simul ati on somewhat nore realistic short of setting
off a fire. You could actually have enunci ators
going off, et cetera, do it during shutdown.

That would give you a little better
simul ation. And you woul d enhance that with sone of
t he anal ytical techniques currently being devel oped
in the human reliability analysis area, whether it
be the stress factors, et cetera, because | know
some of the tools NRC and EPRI are putting together
in the HRA guidelines hopefully will be able to take
t he best of the existing techniques and refine them
to a |l evel where a conbination of these actua
simul at or scenarios, on-the-job-training-type
scenari os, conmbined with sone analysis nmay get you
as close as you possibly can to the validation
wi t hout actually setting off a fire in the plant.

CHAl RMVAN ROSEN:  What we are tal king
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about here is trying to set up the regul atory
framewor k where a given proposed manual action is
ei ther accepted or not.

And the question is, what are the
criteria for acceptance? And how does one do the
analysis? And that is all | am suggesting is that
t hat be explored, that that is not sonmething that is
beyond the current technol ogy.

And then once you have this thing, if
you apply it conservatively, nmaybe a few nore of the
manual actions that you woul d have accepted fall out
as bei ng unaccept abl e because of uncertainty, for
exanple. But there will be a class of themthat
everybody agrees can be done because the conditions
are benign.

It's a sinple procedure. The operators

are trained. It's easily accessible. 1t's not
radi oactive. There will be a class of themthat way
t hat reasonabl e people will be able to agree that

manual action is likely to be successful.

And then there is going to be a cl ass
where everybody will agree it's not acceptable, it's
just too hard, conditions are too harsh. So you
won't see anybody asking for acceptance of those or

getting it.
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And then there's going to be in the

m ddl e be a gray zone. And that will be the area
where you will have to apply sone consi derabl es.
MR, WEERAKKODY: | think we agree that

CHAl RVAN ROSEN: Wl |, when you cane
here earlier today, Sunil, you asked us for review
and feedback. You have gotten quite a bit of that.

MR. WEERAKKODY: Yes. |In fact, let ne
-- I"msorry.

CHAl RVAN ROSEN:  And | don't know if
you're done with this particular piece of it. So
|"mjust pointing out that we have given you quite a
bit of review and feedback. Have you conpleted this
di scussi on?

MR DIEC. Yes, we have.

CHAI RMVAN ROSEN: Ckay. | guess we have
one nmore shot by Fred Enerson to try to convince us
ot herw se?

MR. EMERSON: Was that a shot at Fred or
a shot for Fred.

CHAIl RVAN ROSEN: W' || give you one --

MEMBER POVNERS: |f there's shooting
going on, Fred, you know it is headed in your

directi on.
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MR. WEERAKKCODY: Chairman Rosen, before

the commttee adjourns, | do have one. You asked ne
guestions, but | have a question to ask you because
this idea of defense-in-depth you discussed in two
sessions. | want to --

CHAl RVAN ROSEN: Wl |, why don't you sit
here? Fred, how |l ong do you need? Do you have 15
m nutes' worth? Ch, you have 15 or 20 minutes. Wy
don't you stay up here and let Fred do his thing.
Then we have a kind of a little bit of a coll oquium
here to wap up the session.

MEMBER PONERS: Fred's usually
controversial enough it will probably be an hour and
a hal f.

CHAI RVAN ROSEN:  Only if you are picking
on him Dana.

MEMBER SIEBER: He's an official victim

MR. EMERSON: |'m | ooking for the
presentation.

F. NEI DI SCUSSI ON

MR. EMERSON. Ckay. The | ast
presentation today, at least that | amaware of, is
t he resolution of manual actions issues or perhaps,
to use an earlier phrase, the re-solution of manual

actions issues.
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What | would like to do is to provide a
little bit of background, industry perspective on
t he i ssue, what we see as the need for resol ution of
t he i ssue, which, according to David, is getting
much closer with the perspective SRM al nost out;
provide a slide about the industry views on the
feasibility criteria; and just sone final
recommendat i ons.

Now, these are reconmendations that we
provided to the conm ssion after SECY-03-100 was
i ssued and we were contacted by one of the
comm ssioner's offices since we had expressed an
interest init and we offered coments on it. So |
guess we will see to what extent our coments were
consi der ed.

The basic issue, as David just
expl ained, is how the regulator should treat manual
actions for redundant shutdown, 111.G 2 for the
appendi x R plants. It had its origin in NRC
i nspection findings.

There was an NEI survey -- and all of
these | amgoing to pursue in alittle bit nore
detail -- of the industry views and practices, which
| will elaborate on a little bit.

There was an i ndustry-NRC neeting on
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June 20th | ast year, where we | think reached a

wat ershed with regard to how this issue should be
treated, which was |ater enbodied in the rul emaking
and the inspection guidance, and what actions have
t aken place since this neeting.

Qur understanding of this was that this
whol e thing started when the inspection findings
were noting as a finding the |licensee use of nmanua
actions w thout NRC approval being a violation of
appendi x R, section I11.G 2.

| think the first such inspections were
not quite two years ago. And that is when this
i ssue began to surface.

MEMBER WALLI'S: How |l ong had it been
going on before it was surfaced?

MR EMERSON: 1'Ill get to that, but the
short answer is nany years.

MEMBER WALLIS: Yes. It has been going
on for a long, long tinme and surfaced a coupl e of
years ago.

MR, EMERSON: Yes.

MEMBER SI EBER:  Si nce 1980.

MR EMERSON: Yes. And | will touch on
that a little bit nore. Wen the issue surfaced, it

becane apparent to us that this was potentially a
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generic issue. W sent the staff a letter
indicating our prelimnary view was that manual
actions should be considered acceptable for
redundant shutdown as |long as they were feasible.

W sent that letter nore than a year and a hal f ago.

After that point, there were discussions
back and forth with the staff. So | personally
conducted a survey of practically every licensee to
see to what extent manual actions were used for
redundant shut down.

The result of that survey, in very
brief, was that nost use themto some extent, a
nunber use themto a |large extent, and the |licensees
have consistently over the |last 20 years interpreted
this practice as being acceptable and that numerous
i nspections during the 1980s and beyond had not
identified any need for prior approval until the
i ssue surfaced a couple of years ago.

MEMBER WALLIS: This is strange to ne
that it seens to be categorical in the NRC view that
this practice is a violation of appendix R  And,
yet, how much the licensees believed it was
al | onabl e because it's a long tine?

MR EMERSON: Well, the --

MEMBER PONERS: Especially since it's
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the explicit words of appendix R | mean, it
definitely says "w thout prior approval."”

MEMBER WALLI'S:  "Thou shalt not" is
appendi x R, and it has been going on for a |ong
time.

MR EMERSON: Well, the words in the
regul ation don't say, "Thou shalt not." They don't
say, "You can." And that has been interpreted as
"If it doesn't say you can, then you can't.” In our
nmeeting on June 20th, we cited sonme other regul atory
gui dance, which led us to believe that it was
consi dered and --

MEMBER WALLIS: So it's not explicitly
f or bi dden, then?

MR EMERSON: Not explicitly forbidden
| don't want to spend too nmuch time dwelling on that
because | think we have gotten past that issue. So
| would like to focus on where we are going in the
future.

In the nmeeting, we presented our views
informally. As a result of that nmeeting, the staff
agreed that they should focus on whether the actions
were feasible, rather than whether the prior
approval had been achieved. And that began the

chain of events, which led to the rulemaking and to
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t he changes in the inspection procedure.

MEMBER PONERS: Let nme ask you a
guestion. Wen they made this decision, did they
make it froma risk perspective; that is, an
automated action | can nake have a reliability of
10°° probably? It's pretty easy to do for an
automat ed action; whereas, it is very difficult for
me to nmake a human action reliable better than 102

MR EMERSON. |I'mnot really in a
position to speculate on why the staff made their
deci si on.

CHAI RVAN ROSEN:  Wel |, Dana, let me just
ask you, is that 10°? for every action or is there

MEMBER PONERS: No. |'mtaking a round
nunber, but you can imagine if | have to go do
sonmething in a plant under stressful conditions, you
go through THERP. And you can do it, but it's
difficult.

CHAl RMVAN ROSEN: My argunent is only
about how stressful. |In other words, if you tell nme
that a fire alarmcomes in and | have to go down to
a roomrenmote fromthe fire and turn around, which
is a new procedure to open sonmething that is needed

and that is in a procedure, not very far fromthe
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control room and it's a clearly accessible space,
that's not very stressful for an operator. As a
matter of fact, the adrenaline he gets punped from
that nakes himnore likely to succeed.

So there are sonme actions that are well
within the capability of trained operating --

MEMBER PONERS: The proof is --

CHAl RVAN ROSEN: A one percent success
rate for some actions is not correct. | mean, it
depends on --

MEMBER POVWERS: No, no.

CHAl RVAN ROSEN: It depends on the
action.

MEMBER POVNERS: Yes. But you go
t hrough. Pick anybody's human reliability nodel.

CHAI RMVAN RCSEN:  Sure.

MEMBER PONERS: It's just very difficult
to get human -- | mean, you have to go to sone
| ength to get --

CHAI RMAN ROSEN:  Very stressful. It's a
stressful circunstance. | agree 100 percent. But
there are sone circunstances that are not stressful.
They're sinmply responses to indications that
operators can and should do with --

MEMBER POVNERS: In just the transfer of
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nunbers from one page to the other, a totally
non-stressful operation, the general rule of thunb
sof tware devel opers use is one m stake in 100.

CHAI RVAN ROSEN: One mistake in 100; in
ot her words, 99 successes.

MEMBER PONERS: Ni nety-ni ne successes.

CHAI RMVAN RCSEN: | agree.

MEMBER PONERS: And one percent. |It's
just very difficult to get reliability dowm to .OLl.

MR QUALLS: Well, | can tell you in
answer to your first question about what the staff
consi derations were about risk, the staff had
eval uated, not specifically in the risk context,
because appendi x R, when you go back and read the
origi nal docunentation precedi ng appendi x R and the
statenments of consideration and there was a petition
by I think Union of Concerned Scientists about that
time and the conm ssion ordered conm ssion order
CLI-80-21, | think the nunber is, where the
comm ssion chose specifically at that tine not to
incorporate the state-of-the-art risk into the
appendi x R program They said the fire was not
predictable at that tine. They didn't have the fire
nodel i ng techni ques. They didn't have the conputer

techni ques. W have devel oped a | ot of technol ogy
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si nce then.

But appendix Ris not a risk-infornmed

rul e.
CHAl RVAN ROSEN: | understand that.
MEMBER PONERS: It doesn't matter
MR, QUALLS: Statistically it does
matter.

MEMBER POVERS: You've still got a
policy to take into account risk to the extent that
it is practicable today.

MR. QUALLS: And during the process of
the '80s, if you |ook at the exenptions -- | did
research on the exenptions -- you will find on the
order of 50 or so exenptions that were reviewed and
approved. And that does not count the manual
actions that were reviewed as part of the newer
i censees where the fire protection program actually
submtted the manual actions as part of their
original submttal and the manual action m ght be
approved in an SER. | amonly counting the appendi x
R exenptions for the 379 plants. W had on the
order of 50.

When | | ooked at the bases for nmany of
t he exenptions, at least in 2 plants, the exenptions

were based on no manual actions for the first 30
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m nutes of a fire assum ng that the |icenses that
operators had were tine-critical and nost of them
were things on the order of manual transfer of fuel
to the diesel day tanks, sonmething that is not
time-critical, it's done 2 to 4 hours into an event.
It's fairly sinple.

The operators do it occasionally anyway
so that they'Il know how to do it. And if they fail
the first tine, it's no big deal because they wll
get another shot. Those were the types of things
that were typically reviewed and approved by the
exenption process in the 1980s.

CHAI RVAN ROSEN: | think that's called
use your engineering insights and your know edge of
the plants to anal yze this manual action
realistically and then apply conservatism Don't
use a criterion that basically says manual actions
aren't allowed for 30 m nutes. That was okay then,
but this is now

Because sone actions may very well be
capabl e of being taken within 30 mnutes with a very
high reliability, but it remains for the licensee to
show that. And if they do and they should neet the
criteria you set and they do the work correctly and

well, | see no reason not to credit operators.
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The operators in our plants are our very
significant line of defense. And anyone who doesn't
think so needs only to | ook at the history.

MR QUALLS: [I'Il tell you what the
i nspectors were finding. They were not taking issue
with the sinple manual action that was not
guestioned, the local transfer of the fuel oil from
the day tank. They were taking issue with | ocal
manual start of a diesel generator, which was
time-critical wi thout control power. Al right?

And that is sonething that involved several --

CHAl RVAN ROSEN: I f you go --

MR. QUALLS: You went through this
al ready. Those were the types of things they were
finding on sone exanples. Now, how do you separate
t he exanpl es?

CHAI RMAN RCSEN: Because you do hunan
reliability analysis using the error-forcing
context. In the exanple you just gave, you get a
very lowreliability. You get one percent or 10
percent |ikelihood of success; whereas, in the cases
where you would credit nmanual action, you woul d get
90 percent |ikelihood of success or 99 percent
l'i kel i hood of success.

| want you to use your brain and to | ook
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at the conditions and to either say this manual
action is acceptable or it's not using sone
conservative threshold. That's all | would ask you
to do.

| think the industry would -- well, |
can't speak for the industry, but | think the
i ndustry ought to accept that as a reasonabl e
approach because that would protect their asset. |If
they're going to rely on a manual action in the
event of a fire, industry is going to want it to be
hi ghly reliable.

MR HENNEKE: Yes. | guess | have a
comment on that. There is one other consideration
t hat hasn't been discussed. Fred can kind of
confirmthis fromthe survey results.

Mbst manual actions, especially the ones
t hat have been added, are either as a result or to
prevent failures, |ike spurious operation, either
single or multiple spurious operations.

So what you have is a less likely or an
unli kely event, especially, say, for arnored cable
t hat we know can happen in a fire area. And now we
have an operator action to prevent that spurious
oper ati on.

Wll, that is a different issue than
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having to change the recirc fromthe sunp val ves
because that is an in-line function versus sonething
that may or may not occur, sonething that is |ow

l'i kel i hood.

W al so have manual actions because we
couldn't qualify our fire wap. And so nost fires,
the fire wap is going to work fine. And for naybe
a very, very low probability of fire, fire wap
won't. And then you have manual actions for that.

So these types of nmanual actions,
really, you have to take that into consideration
what it is really needed for. And you nmight have
different criteria for different manual actions.

| f you had a manual action where it's an
in-line function that is absolutely required to
performthe safe shutdown function, that's one
thing. If it's prevent or to react to a
| ow probability event, such as spurious operation,
that's another thing. And all of that has to be
considered in with the probability.

CHAI RVAN ROSEN: | think it should. It
shoul d be consi dered, just as you suggest.

MEMBER WALLIS: These very high
probabilities of success assune that nothing el se

happens. And there are tines when peopl e nake
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m st akes. Even though they are very, very reliable,
t here has been sonething unexpected intrude. And
t hey get distracted.

And you can never be sure of what that
m ght be. | nean, it could be a wasp flying around
or sonething. There are all kinds of things that
can happen, even for the nost reliable people.

CHAl RVAN ROSEN:  That's why you never
get 100 percent.

MEMBER WALLI'S: Never get 100 percent,
right.

CHAl RVAN ROSEN:  That's right.

MEMBER WALLI'S:  You shoul dn't.

MR EMERSON: Ckay. After the neeting

MEMBER PONERS: Except pushing a scram
button at an boiler in an ATWS.

CHAl RVAN ROSEN: Wl |, you don't get
100. You get very high

MEMBER PONERS: |t's 100 percent.

MR. EMERSON: David earlier outlined the
steps that the staff has taken in the |ast year or
so. I|I'mnot going to el aborate on that.

The criteria that David |listed were not

exactly the sane list as the criteria that are
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listed in the inspection procedure currently, which
are these. And |I'magain not going to go over them
in detail.

Agai n, since the neeting, the view that
was espoused in the rul emaki ng plan, SECY-03-100, I
t hought it was best summarized in the statenent
which is a quote fromthat SECY. And | would say
we're in agreenent with that that feasible operator
manual actions constitute a safe and acceptabl e
nmeans of protecting --

CHAl RVAN ROSEN: | am not sure, but |
don't think anybody disagrees with that.

MR. EMERSON: That's right.

CHAl RMVAN ROSEN: But the question is
what is feasible.

MR. EMERSON. Ckay.

CHAI RMVAN ROSEN: At issue is feasibility
and how you assess that.

MR. EMERSON: | under st and.

MEMBER PONERS: It seens to nme that it
is--1 nmean, | will take issue with the statenent
that the fact that sonething is feasible through
heroic efforts by brave nen --

CHAI RVAN ROSEN: Wl |, you are just

pl aying with words.
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MEMBER POVNERS: | nean, what you want is

something that is risk-effective; that is, it is a
wash.

MR. EMERSON:. W are in vigorous
agreenent, violent agreenent. W're issuing --

MEMBER PONERS: | think the word
"feasible" is the wong word up there.

MR EMERSON: |I'minterpreting it
broadly as being sonmething that can be done. And
how you can assess what can be done with a high
reliability is the issue in front of us.

MEMBER WALLIS: What you really need is
reliabl e operator nmanual actions.

CHAI RMAN ROSEN:  Yes, highly reliable.

MR. EMERSON: Seeing that we're in
agreenment with the staff position on the feasible
manual actions are a safe neans of acconpli shing
this, then what are the current issues? The biggest
i ssue --

MEMBER WALLIS: [It's rather superfluous,
| nean, the word "feasible" utterly to say the use
of "infeasible." | nean, it doesn't add.

Qoviously, if you're relying on operator action, it
nmust be feasible. Feasible adds not hi ng.

CHAIl RMVAN ROSEN:  You're right. It
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should say "reliable" or "highly reliable."

MR. EMERSON: The current issue, as we
see it, is not so nuch where the staff is going,
whi ch we agree with, but what happens between the
time now and the tine we get there.

There is a gap, as has been pointed out,
bet ween what the NRC s intent is and what the
current rule | anguage allows. Now, |ooking at it
froman inspectee's perspective, the inspectors
rightfully are inspecting against what the current
rul e says, not what has been espoused in a SECY
docunent .

This creates difficulties in ternms of
expectations for both the Iicensees and to sone
extent the inspectors. And, as has been said, the
green findings are issued, even when the nmanua
actions are deened feasible. And, at least in ny
opi nion, there is sonething wong with that because
it says that if sonething is safe and sonething is
feasi ble, why should there be a finding at all?

Now, | understand why it is being done
is because the rule hasn't been changed yet, but
this gap is an inherent difficulty that needs to be
cl osed.

So what do we need to do? Well, we need
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to close the gap. | just discussed what the gap is.
| don't need to el aborate on that.

Going to the feasibility criteria for a
nonent, generally our viewis that the feasibility
criteria are generally appropriate, as laid out in
t he i nspection gui dance.

We have a task force that has gone over
those criteria and the supporting | anguage in the
i nspection procedure. And we will in the near
future be recommendi ng sone changes to the | anguage
fromthe |icensee perspective, which is probably
nore of a tweak than substantive revisions. But we
think the |icensee perspective ought to be reflected
in the guidance that the inspectors use to assess
feasibility.

| mentioned that we sent a letter to the
conmi ssioners in August. The principal
reconmendations fromthat letter were in order to
address this gap issue that | nmentioned, to speed up
t he rul emaki ng process, if possible, through
i mpl enentation of a direct final rule.

| realize that there are limtations on
the NRC s ability to do that, but if we can, the
l ength of tine where you create a situation where

there is a difference between NRC expectations and
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NRC rules is always a difficult one that you need to
get through as rapidly as possible.

CHAIl RVAN ROSEN: Help ne with this,

Fred. | don't know the protocol for direct fina
rule. What does it do to speed up the rul emaki ng?
What happens if sonmeone were to agree with you?
VWhat's the difference?

MR. EMERSON. Well, | can give you ny
limted understanding of it, but it would probably
be better if sonebody fromthe staff who understands
t he process better answered your question.

My understanding of it is that when the
rule is published, if there is no substanti al
di sagreenment with it -- Eileen is going to.

M5. McKENNA:  Yes. This is Eileen
McKenna. |I'mfrom NRR, the Policy and Rul emaki ng
Pr ogr am

The idea with the direct final rule is
you publish it. Essentially, you publish a proposed
rule and a final rule at the sane tinme, the idea
being if the proposed rule -- you put out the final
rule. And if there are no significant adverse
conments, then it becones effective.

If there are conments, then you have got

to revert back to the proposed rule process so that
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if you think there is a high likelihood that the
rule not be controversial, then the direct final was
faster because this is nore of a one-step process.

CHAl RVAN ROSEN:  And | under st and t hat
NEI has petitioned for that and in a letter
reconmended that the NRC i ssue a direct final rule
and that that is under advisement. |Is that correct?

MR DIEC. This is David Diec fromthe
staff.

Clearly, yes, the answer is that we have
to wait for the SRMto cone down, whether or not it
addresses that issue or --

CHAl RVAN ROSEN:  You have to do what?

MR DIEC. W have to wait for the SRM
to see whether or not the SRMtal ks about that
issue. So we have to go back and do the
justification to make a deci si on whether or not the
direct final rule is appropriate and recomend it to
t he conmi ssi on.

CHAI RMAN ROSEN: So what you are waiting
for, what you expect is an SRMthat will respond to
t he NEI request.

MR DIEC. W would hope that it
addressed one of those elenments in the context of

t he overall approach fromthe rul emaking.
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CHAl RMAN ROSEN: | understand that.

Thank you.

MR. EMERSON. The ot her piece of our
recommendati on was the staff had recommended in a
SECY docunent enforcement discretion and we
recommended that it go a step further and have a
noratoriumon inspecting that issue until the rule
is in place, again elimnating the difficulty with
citing green findings for perfectly valid, perfectly
f easi bl e manual actions, however you define that
term

W realize that it mght be a big step
to take to conpletely suspend inspections. So we
had al so proposed in our letter that to fill that
gap, the staff could conduct audits, as opposed to
i nspections, to gather information on this practice
and that if there were an observation of a
difficulty, then inspections could continue at that
poi nt and enforcenent discretion could be applied.
And, again, these recommendati ons were to help bring
the rule in line with the intent as soon as
possi bl e.

Now, |et me just say one nore word about
this. there has been sonme discussion as to what the

difficulty is with being cited with a green
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i nspection finding. To a licensee, that's not a
smal | deal .

Any inspection finding is revi ewed
seriously by managenent and because it indicates a
weakness with a licensee's program |It's either a
safety problemor it's a conpliance issue or maybe
both. But |icensee managenent cannot understand why
you need a citation if something is perfectly okay
just as a pl acehol der.

I n summary, manual actions safely
support plant shutdown if their feasibility is
denonstrated. It sounds like we're pretty nmuch in

agreenent on that. The key issue is denonstrating

feasibility.

MEMBER WALLIS: I'Il make a plea again
for not using the word "feasibility.” To ne,
feasibility neans it's possible. | nean, it's

feasible that this student m ght pass the course.

It probably nmeans that | amexpecting a G or a D
You have to say sonething different.

And the manual action by definition is al nost

feasible, the fact that you consider it at all. You

need a word |ike "effectiveness"” or "reliable" or

somet hing that --

VR EMERSON: | under st and.
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MEMBER WALLIS: -- neans that it works,

not that it just can't be done.

CHAI RVAN ROSEN:  Works in nost cases,
sonething |ike that.

MR EMERSON: | understand your concern.

MR DIEC. This is David Diec with
staff.

Dr. Wllis, | think that your thinking
is pretty nuch what we are trying to define, what
feasible neans. And in the --

MEMBER WALLI'S: Don't use the word.

MR DIEC. That's right. But we
probably were thinking along the line that it is
attai nabl e, achievable, and reliable, that kind of
t hi ng.

CHAI RMVAN ROSEN:  There really isn't
anything wong with the English |language. It's
really how we use it that gets us in trouble. So
|"msure you can find the right set of words to
better characterize than what we have been tal king
about .

MR. EMERSON: That concl udes ny
presentation.

CHAl RVAN ROSEN:  Wel |, very good. W

shoul d be begi nning a general here. At 5:15, | wll
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poi nt out we are 25 mnutes early. So, Dr. Powers,
woul d you like to wax poetic or any other menbers
woul d like to have this open pulpit to tal k about
any subject?

VIll. GENERAL DI SCUSSI ON

MEMBER POWNERS: Should | wax poetic over
the entire day?

CHAI RVAN ROSEN: Wl |, | woul d say that
| would go back to Sunil's earlier request. He
asked us for the three bullets. He wanted out
review of what they're doing. He wanted any
f eedback we had, which we certainly haven't been
shy. And he wanted endorsenent of future direction.

Now, | don't know how that woul d be
done. | would suspect that we would go to the ful
conmttee. To get an endorsenment, you need an ACRS
letter. To get an ACRS letter, you have to go to
the full commttee.

And the subcommittee has to recomrend
sonet hi ng, provide sone sort of draft docunent
usually to the full conmttee or draft letter. |
presume that is what you are asking for, an ACRS
letter.

MR WEERAKKODY: Yes.

CHAI RMAN ROSEN:  You get no endor senent

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

356

fromus just saying, "Cee, it seens great."” | nean,
you can read the --

MR WEERAKKODY: | under st and.

CHAl RVAN ROSEN:  You can read the
transcript, but --

MEMBER WALLI'S:  You want a letter at
this stage? It would seemto ne an awful |ot of
this was prelimnary education of the subconmttee
about some of the things going on. But nothing nuch
had cone to a conclusion yet. And so | don't see
how we can endorse sonething --

MEMBER PONERS: The conmittee i s not
going to give you a letter without a docunent that
t hey can endorse that is not going to change very
nmuch.

CHAI RMVAN ROSEN:  So you see where
think the difficulty is. Wile we could present the
summary of this to the full conmttee -- and | think
| have a little tinme on Friday to do that, naybe 30
m nut es.

MR WEERAKKODY: What the subcommittee
decides will be what you decide. But when | said
"“endorsenent,” | know you have a | ot of feedback on
the details. But one question, one high-I|evel

question, that |I had I was hoping to get feedback
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and endorsenment with, in your opinion, is the start
going in the right direction?

In other words, | said in nmy outline
that if you | ook for the common thread in the four
di fferent issues presented today, the conmon thread
is trying to risk-informall our efforts to the
extent possible. You see that, whether it's manual
actions or risk-infornmed inspections or adopting a
rul emaki ng 805.

So | was only seeking an endorsenent at
that | evel.

CHAIl RVAN ROSEN: Wl |, | woul d say that
my failure to provide endorsenment woul d be agai nst
comm ssion policy. That is the comm ssion policy to
nove in a risk-informed perfornmance-based way.

So, first off, | agree with the policy.
Secondly, even if | didn't, | would have to salute
it. So yes, of course, you should be risk-informng
this as well as all of the other activities of the

agency in accordance with conm ssion policy, as |

sai d.

And then | would nake the obligatory
speech. | think you're doing the right thing. |
t hank.

MR WEERAKKODY: | think the question
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needs to be rephrased as, in your opinion, are all
of these efforts with all of those directions that
t he comm ssion has set --

MEMBER WALLIS: In order to risk-inform
it, you have to be a bit nore systematic about what
informati on you need in order to evaluate risk. Go
back to the discussion we had about these cabl es.

It seens that sonme sort of studies of
what happens to cabl es and so on needed to be
specifically asking sonme risk-informed questions and
sayi ng, "How much do we need to know in order to
make ri sk-infornmed decisions?"

It m ght have hel ped design the
experinments in a different way or sonething. |
didn't see that. It's a logical tie-in. [If you
want to risk-informsonmething, you need certain
specific informati on? How are you going to get it?
How good does it have to be? Wat are the
uncertainties and so on?

You have to face up front what that
information is. | think you are just beginning to
find out what you m ght need to know in order to do
some of this risk-informng.

MR, VWEERAKKODY: | thought if we could

conmpare where we are today to three years ago, if
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the inspectors did inspections three years ago, they
were just evaluate or inspect any circuit wthout
any consideration for their failure probability.

| think what did happen these | ast three
years is that we know and we have comuni cated to
the inspectors what are nost likely to be the risks.

So | think we may not be 100 percent
there, but | thought the experinents and capturing
t hose experinents into the inspection proceeding is
taking a big step in that direction. That's just mny
personal --

MEMBER WALLIS: Well, | didn't see the
risk. | mean, | could see that yes, you have done
sone experinments and certain things are nore |likely
to happen than others. Certain failures are now
credible, and they weren't before. That's useful
information. But this doesn't really have anything
to do yet with evaluating risk

MR, VWEERAKKODY: If you nmean "risk" by
in terms of doing the actual PRA quantification, I
guess | do --

MEMBER WALLI'S: Does it matter fromthe
poi nt of view of risk whether this fails at 600
degrees or 800 degrees or nelts or chars and so on?

| don't know because | haven't seen the risk
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anal ysi s.

CHAl RVAN ROSEN:  Well, | propose that we
get anything off our chests that we and kind of go
around the table and give Sunil and his staff and
Fred whatever kind of feedback we have got.

But recognize that it is not likely that
we woul d be able to give you an ACRS letter. There
is nothing in front of us to agree with or disagree

with, really, in hard terns.

Jack?
MEMBER SI EBER: | was thinking as we
went through the day. | have been on the Fire

Protection Subconmmittee starting nmy fifth year. And
ny overall comment is that we're noving at gl acial
speed on a |l ot of things.

| amglad to see that NFPA 805 is still
alive and nmoving forward. | was also glad that M.
Emerson told us that about 15 plants nmay adopt a
risk-infornmed fire protection approach. And to ne,
that is good news.

So | would encourage further pursuit as
rapidly as a rul emaki ng can be, which is the reason
for the glacial speed, bringing that to a cl ose.

The circuit analysis, we have heard

about this before when we were given the prelimnary
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results. | think the results are not surprising.
And | have been concerned that inspection of
associ ated circuits had not been done for sone tine.

Now that we are close to resol ution of
exactly what happens in the associated circuits
area, | think that there is a feasible risk-based
approach toward eval uating what is reasonabl e and
what is not.

The fire dynam c spreadsheets, | got a
copy of the disk. And | amgoing to calculate
toni ght why every tine nmy wife broils sonething, she
sets off all the snoke detectors, which | think
may be able to find out why.

MEMBER WALLI'S: What is she broiling?

CHAl RVAN ROSEN: Do you know t he heat
rel ease rate for |anmb chops?

MEMBER SIEBER: | don't know what it is.
Wen | do it, they don't go off.

MEMBER PONERS: It's about the sanme as
| ube oil. In fact, maybe you just --

MEMBER SIEBER:  Well, it's one of the
t hr ee basi c.

MEMBER POVNERS: The | anb chops you could
get cheaper by just frying that blue off.

MEMBER WALLIS: Deep fry in red oil.
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MEMBER SI EBER:  Well, at any event, |

think that is an advance for the inspectors. |
think it's a good tool. And | amgoing to try it
out and | ook through it. And if there are coments
that | can make that are useful, | will make this.
And so | was glad to see that. And | think it's a
better process than what has been used in the past.

As far as manual actions are concerned,
| concur with the direction that the staff has taken
at the present tinme. So overall ny presentation
ot her than the speed at which things are happeni ng,
ny inpression overall is positive fromthe
presentations today.

And that would be it for ne.

CHAl RVAN ROSEN:  Ckay. Thank you, Jack.

Dana?

MEMBER PONERS: Well, let ne say that
the overall objective of having nore risk
information in connection with the fire protection
regulations is inherently hanpered because we just
don't have the risk information that we do for
normal operations. W have not done the kinds of
studi es of representative plants that were done for
operations. And that inherently drags on the

system
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On the specific topics we heard about
today, | believe the staff has underesti mated the
resources and an effort will be required to
adequately review the nmethods and fire protection
docunments retained at the site by the |icensees
maki ng the transition to NFPA 805.

Their current plans that they have seem
destined to i npose a burden on each of the regions
that the regions are already yel pi ng about because

they don't have adequate resources and |imted

experti se.

The staff has devel oped gui dance and
plans training. |It's not apparent that they have
established that these will be adequate, nor has the

staff assured itself that they have an understandi ng
of the rates of change anong |icensees to NFPA 805.
| think they have sone indication.

The staff has nmade the argunent that
they are not going to pre-approve nethods because
there really isn't a standardi zed nmet hod now. So
they have to look at themfairly well on a
case-by-case basis anyway.

| think this nmakes it even nore
i mportant and staff should inspect these nmethods and

t he docunents that the |icensee has produced using
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t hese nmethods on a fairly tinmely basis.

| would point out that the circuit
anal ysis area has been around with us for a |ong
time. It's a source of contention. It seens to ne
there are sone opportunities for the research
programto assist the staff in their review of a
licensee's circuit analysis by computerizing a | ot
of this.

And | wonder why we don't have a
research programto do that. W have tal ked about
it for along tinme. It looks like it's feasible.
There are parts of it that just have to be done by
hand. That's figuring out where the cables are and
where they go to, but once you have that, the
circuit analysis itself ought to be sonething that
i s conmputerized.

Furthernore, on the research, it seens
to me as the staff goes through and exam nes the
data on fire effects on cables, they should al so be
devel oping a list of the database they would really
like to have in the hopes that the research program
can establish some sort of an international
coll aboration to start getting some of that
addi ti onal dat a.

W have seen how tremendously hel pful
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the NEI tests were. And | will point that the staff
partici pated extensively in those NEl tests. They
have been hel pful to us in a very qualitative and
per haps even quantitative step

But | think what they did was just
enlighten us to the amobunt of information that we
don't have. W have pretty good databases and
growi ng dat abases on fire frequency. W just don't
have very good databases on fire effects. It's
clearly an area that the research may want to nove
nore aggressively on to perhaps international
col | abor ati on.

And with respect to the NElI tests and
with respect for the NEI tests because | understand
how t hose tests cane about and what their objectives
were, on any test program | think we absolutely
nmust have sone understandi ng of what the
experinmental error is. And that calls for replicate
tests.

So when we think about designing future
test prograns, | think a neasure of the experinental
error is essential. | know that |ots of people cone
in and nmake the argunent that, "Well, we haven't got
much resources.” W want to get as nuch information

as possible so we're not going to do a replicate
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test.

In fact, | think there is a strong
consensus wi thin the community designing, devel opi ng
experiment designs that when your resources are
constrai ned and when you can't do very nany tests,
that it's even nore inportant that you do a test to
nmeasure the experinental error. Oherwise, you're
| ooki ng at noise when you're trying to find trends
in a sparse dat abase.

We didn't talk nuch about it, but | wll
point out that in that multi-factor formula for LERF
t hat appeared in sone of the later slides fromthe
NEI presentation and, in fact, in several of the
presentations where there were factors multiplied by
each other to devel op probabilities, that kind of
mul tiplication is acceptable only when you' ve
established that the two things that you are
mul ti plyi ng together are independent. And we have
not seen that establishnent of independence up until
NOW.

MEMBER WALLI'S:  Well, Jack has been here
for five years on this subcomrittee. And I am
relatively new.

On the risk-infornmed fire protection

rule, it nmakes sense to tie it in with the NFPA 805
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standard. The thing | found interesting was what is
RES doing in support on this use of CFD and fire
anal ysis and dynam cs and so on. | think it m ght

be useful to have a presentation of that at sone

time for our researcher purposes. W can say, "Is
this appropriate research? And how well is it
goi ng?"

So that was really the only thing that
struck ne about that. OQherwise the rest of it is a
good thing to do. But what is the support that RES
is providing?

In the circuit analysis, very
interesting description of phenonena and a few
guantitative results. What | didn't see was how it
all fit together logically and quantitatively in
their risk analysis. And perhaps we can see that
soneti ne.

What is one trying to get fromthe
evi dence, which actually we can agree is real? And
how does it fit into whatever it is used as neasure
of risk?

The spreadsheets for inspectors, again,
this sounds good stuff, but it's all for sone
custoner, presunably the inspectors thenselves. And

wi t hout knowing to it and whether they find it
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useful or not, I'mnot sure howto evaluate it.

It sounds like a useful tool, but it's a
tool for a certain user. |If the user isn't going to
use it or doesn't like it or m sunderstands it or
something, then it's not a very good tool. So we
need that side.

It makes sense to give credit for these
manual actions which have been going on for a |ong
time anyway as long as they're effective. It really
wasn't clear to nme, in spite of all the talk and
listing of criteria and so on, what the clear basis
for a decision was about when these things were
feasi ble, when they weren't feasible, how feasible
t hey are.

It still seenms we're tal ki ng about what
we nean by feasible, rather than getting definite
about it. And that's where the staff wl]l
presumably beconme nore definite and certain and
per haps use better words.

CHAI RMAN ROSEN:  Thank you very rmnuch
gentl emen. Mst of what | have been thinking about
you all touched on. Let ne just go down whatever
el se | can add.

| was al so struck by Doug Brandes'

conment that 15 licensees, his estimate, will adopt
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NFPA 805. | was worried fromthe beginning that it
woul d be too hard, that the staff would, for

what ever reasons, make the barriers to entry too

| ar ge.

MR. BRANDES: Excuse ne. Let ne be sure
that | properly characterized that. Fifteen is the
nunber of ny personal count based on |licensees and
sites that | know that are going through reanal ysis
right now that | believe would benefit from having
this risk-informed rule avail abl e.

And if it were avail abl e today, ny
opinion is it would be the best option for those --
| can only speak for the Duke plants, that if,

i ndeed, the final rule were available essentially in
the formthat we see it and the inplenmenting

gui dance was essentially acceptable and the NE
00-01 was acceptable, as | have |l ast seen it
submtted, it would nmake sense for the Duke plants
to go forward or it would appear to to ne right now.

These ot her dozen or so sites in ny
opi ni on woul d benefit fromhaving it available to
t hem

CHAl RVAN ROSEN:  That's your opi ni on.
It's not what the representatives of those sites

have sai d.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

370
MR. BRANDES: That's correct.

CHAl RVAN ROSEN: Wl |, | appreciate that
clarification. That's an inportant difference.

Let me just talk for a mnute about the
circuit analysis resolution. W on the committee
haven't seen the inplenenting guidance. And,
Marvin, you are going to get that to us and probably
the |atest version of NEI 00-01. | don't know what
revision that is. |Is that D or C?

MR EMERSON: It's Rev. O.

CHAI RVAN ROSEN:  It's Rev. 0. The | ast
one | sawwas C, | think, Rev. C

MR EMERSON: Right.

CHAI RMAN ROSEN: So nmaybe | have ski pped
a revision here, which is a good thing. They are
two separate docunents. Am| correct about that?

MR. EMERSON. What were two separate
document s?

CHAl RVAN ROSEN:  NEI 00-01

MR, EMERSON: Yes.

CHAl RVAN ROSEN:  That's Rev. 0. That's
one docunent.

MR, EMERSON:  Yes.

CHAl RVAN ROSEN:  And the inplenmentation

gui dance - -
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MR. EMERSON: Two separate docunents.

That's correct.

CHAI RMAN ROSEN:  Two separat e docunents.
And | haven't seen either one. | saw an earlier
version of NEI 00-01, | think Rev. C

MR EMERSON:  Right.

CHAIRVAN ROSEN:  So | think it will be
useful for the commttee nmenbers and certainly for

nme to have a chance to | ook at those as we go

f orward

| think the fire dynam c spreadsheets
are great. It is very inportant if you're working
in an area -- is Mark still here?

MEMBER SI EBER: Mark is here, yes.

CHAl RVAN ROSEN:  There he is.

-- if you're working in an area like
this and trying to get sone sort of physical feel
for phenonena that you really don't understand very
well intuitively. Not many people really know how
hot a fire is because we try to stay away fromthem
as human beings. And so it's inportant to have a
tool that could teach us if we have to be invol ved
in these subjects.

These spreadsheets are very good for

that. They're a great heuristic tool. And I
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appl aud their devel opnment and wish I had sone tine
nmyself to work on them

Let me comment on the manual actions
thing. |1've probably said this before, but what
we're looking for is effective manual actions, as
Dr. Wallis has suggest ed.

Qur question is about how does one get
on the sane page, howto get the industry, the
i censees, and the staff on the sane page as to what
is effective. | think you do that by agreeing on a
t echni que for doing the analysis.

There are many different techni ques. W
just need to settle on one that is reasonably
current and has some of the nore advanced paraneters
init and then say, "This is the technique we are
going to use to assess nanual actions.”

It has these 8 or 12 or 19 paraneters
we're going to look at. And here is how we are
going to |l ook at each of those paraneters. And here
is how we are going to sumthem up and add them up,
di ce them and slice them

And then when we get the answer for that
manual action, we are going to conmpare it to a
threshold that we will set. And we'll set it

conservatively, not very, very conservatively but
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pl enty conservatively. So if your action is deened
to be nore reliable than that threshold, then you
can take sone credit for it. |If not, then you
can't.

And anyone can argue about that. And
maybe you shoul d have sone argunments about that, how
you do the analysis and how you set the threshol d.
But after a while, it is going to be a matter of
judgnent. Then the staff should set it
conservatively. And everybody should say, "That is
how it is analyzed."

That is just |ike how we used to do
appendi x R Everybody knew you couldn't take credit
for manual actions theoretically. So you shouldn't.
You shouldn't. Okay? That was the rule. Nobody
knew. That was the way you di d busi ness.

Well, |I'm suggesting a new way to do
business. And it's that agreeing on a techni que and
setting a threshold and everybody noving forward
fromthere.

MEMBER WALLI'S: Doesn't it depend on the
context, though? You can't just say it's a reliable
action. It depends on all the context.

CHAI RMAN ROSEN: That's right, of

course, the context or the error-forcing context for
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each in nmy view, in nmy nmental nodel, to go out there
and know whet her or not you have got tine, whether
it is sonething you have done before.

Alot of times, routinely or not,
whet her you are follow ng procedure or you are in a
know edge- based space or in skill-based space or
rul e-based space. It should be different. The
error likelihood will be different for each of those
interms of --

MEMBER WALLI'S:  But it should be
performance-based. It's replacing sonme hardware.
There is going to be hardware plus manual action
that is equivalent to hardware itself. So you have
got to have sone performance criteria which one or
bot h, each of them has to satisfy.

CHAI RVAN ROSEN:  You're trying to
achieve a function. You are trying to do sonething
in the plant, --

MEMBER WALLIS: Right. That's right.
That's right.

CHAIl RMAN ROSEN:  -- |ike isolate a given
fire. How well do you achieve a given function is
t he questi on.

MEMBER WALLIS: That's right.

CHAl RMVAN ROSEN: And so there you sinply
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| ook at the error-forcing context. Were does a
person have to go to do it? What does he have to
do? How nuch time does he have? Is it
proceduralized, all of those kinds of things? I
nmean, that's not brain surgery right now.

And then you set a threshold. And you
do those cal cul ations, set a threshold and conpare
your answer in the calculations of the threshold. |
think that's well within our capability and the
right way to go.

And, with that, if you really want to
hear what we are going to say on Friday, |'ve only
got 15 mnutes to say it. | |ooked on the agenda.

MEMBER PONERS: These fol ks aren't
presenting anything on Friday. |Is that right?

CHAI RVAN ROSEN:  No. | amjust inviting
themto be there. |If you look at the current agenda
for Friday, it is that there is a report by the
subconmittee chairman of fire protection schedul ed
for 11:15 a.m on Friday, Septenber 12 in this room

MEMBER SIEBER:  And the full committee
keeps schedul es just as good as the subcommittees?

CHAIl RVAN ROSEN: Right. Be prepared to
listen to it after |unch.

MEMBER SIEBER. O first thing in the
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nor ni ng.

CHAl RVAN ROSEN: Or Saturday norni ng.

M5. BLACK: Dr. Rosen, if | could nake a
conment because | missed part of the neeting today?

CHAI RMVAN ROSEN: Pl ease?

M5. BLACK: This nmorning there was a
guesti on about why we had separated --

CHAI RMAN RCSEN:  Suzanne.

M5. BLACK: Oh, sorry. Suzanne Bl ack,
di rector, DSSA.

There was a question this norning about
why we separated the regulatory guidance fromthis
rule. And instead of relying on nmy nenory, | went
back and got the piece of paper that we brought you
t he copy of.

This was back in 2001 when the deci sion
was bei ng made about whether we woul d actually
forward in trying to adopt this regulation or
whet her it was just a usel ess exercise because
nobody in the industry was going to use it.

So we cane to the agreenment with NE
that we would go forward and they woul d support this
by preparing the inplenmentation guidance. But at
that tine they said they couldn't finish the

i mpl enent ati on gui dance until Decenber 2002. It's
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not Decenber 2002 yet, is it?

Anyway, we al so had a schedul e here for
the rule. But we told the commission in this
conm ssi on nmenorandum t hat we were separating the
schedul es because we didn't want to hold up the rule
for the guidance docunent at that tinme.

| think we wanted to keep the inpetus
behind getting the rule out. W also realize that
there are sonme people, |ike perhaps Duke, that has
al ready done sone of this piloting, that could pick
it up in advance of our reg guide that was endorsing
one way of inplementing the rule. So it was a
consci ous deci sion, although an unusual decision, to
separate them

And the final rule that you heard
described today is essentially identical to the
draft rule that you reviewed a year ago. So | think
our position would be that we would prefer to have
the rule go out in advance of the reg guide. That's
been our managenent position anyway and as agreed to
by the fact that they didn't disagree.

We didn't put this up for a vote, but we
infornmed them that was out path. And we didn't get
any di sagreenment fromthe conmssion in that. So

that would be --
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MEMBER WALLI S:  Thi s happens in other

areas, too, where there is an issue and a deci sion
has to be nade to what you do. It seens that the

staff should never be in the position for waiting

for NEI to do sonmething if there is an issue.

M5. BLACK: Right.

MEMBER WALLIS: You should go out and
issue a rule or whatever it is that has to be done.
And this will provoke NEI to actually get on and
finish up that part of the job.

M5. BLACK: Exactly. And in this case,
it's a voluntary alternative, so if it's to their
benefit to pick it up. And we are going to review
the first couple just as a trial to make sure that
the i nplenentation guidance is perfectly understood,
as well as can be.

MR WEERAKKODY: Can | have a m nute?

CHAl RVAN ROSEN:  Yes, of course. It's
feasi ble, but make sure it's effective.

MR, WEERAKKODY: Actually, that is the
iteml wanted to nention. | have been taking notes
down, but | amgoing to rely on this constant to
| ook at your feedback; in fact, the comunication
pl an.

The one itemthat | am | ooking at the
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feasibility and some of the alternative words
suggest that in the area of nmanual actions, | am

| ooki ng at the high-1evel guidance that you shared
intalking in terms of using the state-of-the-art to
the extent practicable, | think that we fully agree
and we want to adopt.

But the other I wouldn't say
contradictory but other constraints we would conme
under that | wanted to share with you because if you
have a proposal to the point where we create
nunerical thresholds for the manual actions and try
to use themas additional criteria, we may have
practically trouble doing that for all nanua
actions.

One of the itens | gave Marvin was the
award sheets. |It's pre-decisional. He's going to
make copies for you and pass out. And there you
woul d see sonme conments that, actually, all three of
t he comm ssioners nade.

So when we made the plan, obviously we
want to listen to your advice and follow it, but
there are sone nunerical constraints there when you
really do find out what they are because | know
maybe a year from now or six nmonths from now, we

will be back here. And then you would want to know
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how we comment on did we use the word "feasibility"
or did we use a different word that is nore
nunber - ori ent ed?

CHAI RVAN ROSEN: | hope it's not a year
| will respond to Jack's conment about the glacia
pace of all of this. To the extent that we could
hel p you nove it along nore quickly, | think the
Fire Protection Subconmm ttee ought to give you nore
opportunity to come and talk to us. | hope it's not
a year. Mrvin will do his best to try and schedul e
you in here before next Septenber cones.

MR, VEERAKKODY: kay.

MR HANNON: Just to follow up on that
t hought. Earlier -- this is John Hannon -- we had
asked that maybe there would be a way the
subconmittee could help us expedite and facilitate
sone of the actions that we are trying to take; in
particular, with regard to the 805 rul emaki ng.

We heard a pretty good synopsis of the
status of that effort this norning. | am wondering
if there is a way you could reconsi der the potenti al
for providing us an opportunity to cone back and
brief the full commttee on that rule to try to get
an endorsenment for what we are doing there.

CHAI RVMAN ROSEN:  Well, I will ask the
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staff to look into that. | think that it is not
likely that it will be possible in October, but
Novenber or possibly Decenber, we mght be able to
do that.

But we woul d need a subcommittee neeting
again if we are going to actually go to the ful
commttee with a recommendati on of sone Kind.

MR. HANNON: | under st and.

MEMBER WALLI'S: Do you have to have ACRS
endorsenent for this? |Is it stipulated that we have
to do it? Wy can't you just proceed because it's a
good thing to do wi thout having the whole conmittee
i nvol ved?

MEMBER SIEBER: | think they are just
trying to expedite the process.

MEMBER WALLIS: This would help you, you
t hi nk?

M5. BLACK: | don't know that it is a
requirenment. | was asking Eileen MKenna, but,
unfortunately, she is no | onger here, whether a
| etter was needed.

And | can't recall whether you wote a
letter on the draft rule |ast year because since it
hasn't really changed, if you did wite a letter, |

don't know that another letter would be needed. |
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can find out the answer.
CHAI RVAN ROSEN: | think we wote a
letter that said we agree with going with the

ri sk-inforned --

MEMBER SIEBER: Yes. | think | wote
it.

M5. BLACK: | think you did, too. And
since it hasn't changed, | don't know why anot her

letter would be required. And you could just say,
"W don't think we need to wite another letter
because not hing has changed fromthe draft."

MR DIEC. This is David Diec fromthe
staff. | could talk to that a little bit from
Ei | een' s perspecti ve.

Clearly, the recommendation letter from
the commttee woul d hel p expedite the process as we
go through and brief the CRCGR because typically they
will ask, "Have you gone through the whole process?"
and see what people are having any opinions on this
i ssue and whether or not we are consistent with the
appr oach.

M5. BLACK: O course, this is a

voluntary alternative. So CRGRis not as crucial is

CHAI RMAN ROSEN:  Yes, the CRGR  And you
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could point to the June or so letter fromlast year,
M5. BLACK: That's correct.

CHAI RMAN ROSEN:  -- in which we said,
yes, voluntary alternatives to appendix R are a good
thing. Let's get 50.48 revised.

M5. BLACK: Right.

MEMBER SI EBER: |Is CRGR invol ved at al
for voluntary?

M5. BLACK: W have to give themthe
opportunity to get involved, but they could decline,
t oo, considering they don't have to.

MEMBER SI EBER:  Right. GCkay. Thank
you.

CHAIl RVAN ROSEN:  Al'l right. Wth that,
unl ess there are comments from nmenbers of the public
or the staff or ny coll eges?

(No response.)

CHAl RVAN ROSEN:  If not, we are
adjourned for the day six mnutes early.

(Whereupon, at 5:25 p.m, the foregoing

matter was adj ourned.)
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