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The workshop was convened in the Auditorium of
t he Nucl ear Regul atory Conm ssi on Headquarters, Two
Wiite Flint North, 11555 Rockville Pike, Rockville,
Maryl and, at 9:15 a.m, Francis "Chip" Cameron,

Facilitator, presiding.
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JOHN HANNON NRR, NRC
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P-ROCEEDI-NGS
(9:22:03 a.m)
MR. CAMERON:. Thank you all for com ng out
today. We knowtravel has been difficult. M nanme is
Chip Caneron, and |I'm the Special Counsel or Public
Li ai son here at the NRC, and it's my pleasure to serve
as facilitator for your neeting today. And the topic
of the neeting is Associated Crcuits for Post-Fire
Saf e- Shutdown of a facility, and as your facilitator,
|"m going to try to help you to have a productive
nmeeti ng and to achi eve obj ectives that the NRC has for
the neeting today. And the Staff is going to go nore
i nt o obj ectives when they give their presentation, but
| think a sinple statenent on objectives that the NRC
would like to have out of this neeting today is to
identify the nost risk-significant associatedcircuits
post-fire safe-shutdown. And the goal would be for
the NRC to use those risk-significant circuits as the
basis for its inspection program
My job as the facilitator will be to help
you keep organized and focused, to make sure that
everyone has a chance to participate, to help you with
probl em sol vi ng, keep us on schedul e, and keep track
of your progress as we go along through the day.

Internms of the format for the neeting, we
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do have a round table up here with representatives of
the affected interests, people who are know edgeabl e
about this issue from one perspective or the other.
And we not only want to hear fromeach of you on what
your perspectives are on this issue, but to get the
reacti on of your colleagues around the table to those
perspectives, and to try to have a di scussi on on these
I Ssues.

Al t hough the focus of the neeting is on
the people at the table, we are going to go on to
those of you in the audience after each maj or agenda
itemto hear any comments that you may wi sh to give
us, so you wll have a chance to talk if you have
sonmet hing to say.

In ternms of ground rul es, each of you has
what | call a name tent in front of you, and what |'m
going to do is ask you, if you want to tal k, put that
up like that, and that way 1'Il be able to keep track
of who wants to speak, and you won't have to keep
wavi ng at nme or whatever. | may not take the name
tents in order they cone up, because we want to try to
follow discussion threads as nuch as possible, but
that will also help us to get a clean transcript. W
have Heat her here who is our stenographer, and there

will be a transcript of this neeting that will be
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avai l able to people on the NRC website, or possibly
through a hard copy if that's what soneone woul d |i ke
to have. And because we are keeping a transcript, |
woul d just ask you to just one person at a tinme speak
so that Heat her knows who's tal king, and al so so that
we could give our full attention to whonever has the
floor at the tine.

There may be issues that conme up that
don't fit squarely into the agenda item that we're
tal king about, or perhaps don't even fit under the
focus of the neeting. I'"'m going to keep track of
t hose over here in what | call the parking |l ot, and we
either go back to them at an appropriate tine for
di scussion, or the NRC will have that |ist of issues
that they nay need to consi der outside of this neeting
i n anot her forum

What I'd like to do, | want to go over the
agenda with you and see if anybody has any question
about it, but first of all, I think it would be
appropriate for us to introduce ourselves around the
table. And if you could just give us your nane, and
affiliation, and maybe a coupl e of sentences on what

your interest or concerns are on this particular

issue. I'mgoing to start with Eric Wi ss.
MR.  \EI SS: I"'m Eric Weiss. I'"'m the
NEAL R GROSS
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Section Chief for Fire Protection in NRCs Ofice of
Nucl ear Reactor Regul ation, and ny obvious interest is
congruent with the purpose of this neeting, which is
to identify the nost risk-significant circuits and
associated circuits so that we <can focus our
inspections in a way that is productive for the
public, predictable for the i ndustry, and serves NRC s
underlying mssion, so wth that I'lIl turnit over to
t he next guy, John Hannon

MR.  HANNON: Good norni ng. ['"'m John
Hannon, Pl ant Systens Branch Chief, DSS at NRR, and
| " mresponsi ble for the NRC s Fire Protection Program

MR, SULLI VAN Good nor ni ng. "' m Ken
Sul l'ivan from Brookhaven National Laboratory. " ve
been involved providing technical assistance to the
NRC for approxinmately 17 years in this area, both in
di scussions and perform ng safety eval uations.

MR,  KALANTARI : |'"'m Bob Kalantari wth
EPM Engi neering Pl anni ng Managenent. " m invol ved
wi th the safe-shutdown appendi x on analysis for the
| ast 18 years. |'mhoping, | don't think we'll get
there today, but what to get today is a clear
definition of a nunber of issues that has been kind of
putting industry on hold to do a conplete safe-

shutdown analysis. As a consultant, | work with a
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nunber of clients, and | think | know the right

answer, but | can't tell them because it's not clear

yet. And the docunent that Ken wote, | reviewed it,
and it clarifies a lot of issues. | hope we can put
this to bed.

MR, SALLEY: [I'mMark Salley. |I'ma Fire

Protection Engineer with NRR

MR. NAJAFI: Bijan Najafi. |I'mwth SAIC
| " ve been responsible for EPRI's Fire Research Program
for the past 10 to 15 years. |'ve been involved in
nost of the nethods for fire-risk assessment,
devel opnment and also in the NEI-001. M interest is
pretty nmuch to see what is the issues and roles
related to these post-fire safe-shutdown in a risk
assessnment, because currently we're developing a
nmet hodol ogy or upgradi ng a net hodol ogy that needs to
reflect in part sone of these issues that we discuss
t oday.

MR. CAMERON. Ckay.

MR. ZEE: Kiang Zee wi th ERI N Engi neeri ng.
My background has been a lot in the fire risk
assessnment area. M actual roots are in traditional
determnistic electrical design, electrical anal yses,
so | kind of go back to Appendi x R conpliance. And

again, to sort of chime in a little bit with Bijan,
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what 1'd like to see is have this all cone together,
if you wll, in a consistent framework.

MS. KLEI NSORG |"'m Liz Kleinsorg with
Kl ei nsorg, and |I've been working with fire protection
since about 1978. I'm also helping NEI wite
i npl enenti ng gui dance for 805.

MR. PRAGVAN. |'mChris Pragman. |'mhere
from Exelon and al so representing the BWROG ' ve
been doing fire safe-shutdown analysis for 12 years,
| am currently conducting analysis on plants for
Exel on, and one of the things I'd like to get out of
the neeting in some sense of stability that the
met hods used for anal yses are not changi ng constantly,
and sone degree of confort that when we go nake
changes in a plant that whenever the NRC has to cone
and i nspect that the changes were acceptabl e.

MR. HENNEKE: |' mDenni s Henneke wi t h Duke
Power, and |'ve been doing PRA for about 20 years.
I"mon the ANS Fire Witing Goup for the Fire PRA
Standard, and worked on the NFPA 805, and NEl-001.
And | guess nmy nmain goal inlife right nowis to not
only respond to our three sites, fire issues and
circuit issues, but kind of bring -- hopefully bring
all these things together |ike 805 and circuit

analysis, and the Fire PRA so they're kind of all
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heading in the same direction, and supporting each
other, so the Fire PRA and the nethods we devel op
really kind of support a regulatory approach and

finding the right answer for circuit analysis.

MR NOALEN: H. I'"'m Steve Now en from
Sandi a National Laboratories. | guess | have many
hats here. |'ve been involved wth the US. NRC
Research Program for about 20 years. |'ve been

| eadi ng the program for about 15, so I'minvolved in
the requantification studies that we're doing in
coordination with EPRI, and Bijan, and SAIC. |'malso
i nvol ved with sone contract work, either directly or
through research for NRR and various aspects of
circuit analysis. W' re working on the SDP revision.
|"mal so a nenber of the Witing Commttee on the ANS
standard, so |I've got a nunber of risk-type hats here

that make ne very interested in what happens here

t oday.

MR. CAMERON. Ckay. Thank you very rmuch
all of you. | should note that Fred Enmerson from NE
will be joining us. He's running a little bit |ate,

and we have a couple of other participants who may
show up sone tine during the day.
In terms of the agenda, and in just a few

nmonments, we're going to go to John Hannon, who j ust
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i ntroduced hinself, to give you a formal wel come from
the NRC, and talk a little bit nore about objectives
for today's neeting.

After that we have two context pieces, so
to speak, so that everybody gets an understandi ng of
t he background on these issues. | know that all of
you are experts on this, but we wanted to try to
clearly set sone context so that everybody knows how
all these noving parts fit together. And our first
context piece is going to be done by Eric Wiss, and
then we'll go to all of you, including the audience
for any questions that you m ght have.

By that tinme, Fred Enerson shoul d be here,
and Fred's going to tell us about the NEl Circuit
Failure |Issues and sone of their work, then go for
clarifying questions, and at that point take a break.
And then we're going to cone back for our first
di scussion period, which is called "D scussion of
Threshol d Questions".

In other words, if the goal istoidentify
four, five, fifteen, whatever the nost risk-
significant associated circuits as the basis for the
NRC | nspection Program what issues do you need to
agree upon first before you get into those specifics.

Two i ssues that stood out for us were one, what is the
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definition of associated circuit. And secondly, when
we tal k about risk-significant, what are we talking
about there? Wat are the conmponents of that?

We'll then go to lunch and try to figure
out who's going to escort this group to lunch, since
we' re not operating on our usual nore flexible process
here, but we'll figure that out. Wen we conme back,
we want to start to tal k about potential candi dates,
these are associated circuits candi dates or ranking.
And we're going to have a slide, what | call a
t axonony, that Eric and his staff have put together as
sort of an opening on that for you to think about.
And then we're going to try to categorize these
candi dates i nto nost significant, mediumsignificance
- perhaps those can wait for incorporation into the
NRC I nspection Program And Eric is going to talk a
little bit nore about this. Or perhaps those that
need nore research before we can establish that they
shoul d be in the i nspection program And what are the
low significance itenms that then do not need
i nspection program And we're going to continue that
for the rest of the day, and then do a sumup at the
end. And | would just encourage you to give us your
views, and one thing that as a layman that |['ve

noticed nore so in this area, perhaps, than in a | ot
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of other areas, is we use a |lot of acronyns and, of
course, we know what we use acronyns, because it's
efficient. And | don't want to di scourage you from
doi ng that today, but | would ask that when we first
use an acronym for exanple EGM ROP, we could go on
and on, that we identify, and I'll rem nd you of this,
what that is, so that the transcript will reflect at
| east in the beginning what that acronym stands for.

You' ve heard the agenda. Before we go to
John, are there any questions about the agenda? Is it
clear what we're trying to do? GCkay. And we can do
agenda checks, obviously as we go along through the
day, to see what's going to be the nobst productive
around the table. And with that, I"mgoingtoturnit
over to John Hannon.

MR. HANNON: Thank you, Chip. I'dliketo
t hank everyone for comng. There's a few people in
the audience | want to recognize. Susie Black, the
Deputy Division Director for DSSA is here with us,
will be here for at least the first part of the
nmeeti ng. W al so have Joe Birm ngham ProgramOifice,
who's helping us with this topic. A couple of people
fromthe D vision, Roy Fuhrneister is here fromRegion
One, and we have Charlie Payne on the phone with us

from Region Two. Charlie, can you hear us okay?

NEAL R GROCSS
COURT REPCRTERS AND TRANSCR BERS
1323 RHODE | SLAND AVE., NW
(202) 234-4433 WASH NGTON, D.C. 20005- 3701 www. neal r gr oss. com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

14

MR. PAYNE: | hear you fine.
MR. HANNON: Ckay. | think just fromthe
brief introductions that we've heard, | woul d suggest

that we have critical mass talent in the room here,
and | appreciate the | evel of interest, and the nunber
of people that were able to get here under the adverse
weat her conditions, but | do think we have the
necessary tal ent assenbled here to reach a real good
conclusion at the end of the day.

Just to briefly recap, Chip's nentioned
t he purpose. The NRC needs to resune inspections in
the area of associated circuits. W want to do it in
a risk-informed way consistent with the Reactor
Oversi ght Program | am conmtted to withdraw the
Enf orcenent CGui dance Menorandum which placed the
i nspection of associated circuits on hold by the end
of this fiscal year, by Cctober. | intend to have
that EGM w thdrawn, enabling a resunption of
i nspection activity.

| would rem nd everyone that this is not
about the final resolution of the issue. Sone of you
have nentioned sone agenda topics that would be
constructive toward reaching a final resolution.
That's not what we're here to discuss today, so if

those kinds of issues can be put in Chip's parking
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lot, we'll attenpt to do that so we can keep focused
on the resunption of inspection activities.

Now t he goal of this workshop is to, as
you' ve heard, identify and rank risk-significant
circuit analysis areas to focus our inspection. I
intend for us to obtain alignnment on the areas that
should be inspected for maxinmum safety benefit.
Notice | didn't say there has to be a certain nunber
of items, | just want it to be an alignnent on what
needs to be inspected obtaining the maxi num safety
benefit. So a successful outcome of this neeting
woul d be that we conclude today wth a ranking of
circuit analysis itens that are risk-significant for
i nspecti on purposes.

We want to be abl e to focus our inspectors
on the risk-significant area, obtaining the maxi num
safety benefit using our Iimtedinspectionresources.
I"d |ike constructive participation. It's inportant
that we stay focused on the outconme we're seeking.
Chip is here to facilitate and we have a transcri ber
here to record the neeting to help us stay on target.

| mportant that |icensees prepare for the
resunption of the inspection, so what we determ ne
today will be inmportant for the |licensees as they nove

forward inthis area. Are there any questions fromne
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before we resune or continue with the neeting? 1|'d be
happy to take any questions right now at the openi ng.
kay. If not, then let me turn it over to Eric who's
going to open up with a technical dial ogue.

MR VEISS: Well, | want to wel cone you to
the Facilitated Wrkshop on Associated Circuits. W
have with us today a broad range of technical experts,
engi neers, scientists fromthe NRC, wutilities, NEl,
Nat i onal Laboratories, consulting firns and others.
What we want to acconplish today is to see if we can,
as reasonabl e engi neers representi ng many vi ewpoi nts,
agree on t he nost ri sk-significant circuit
configurations so that we can renove the Enforcenent
@Qui dance  Menorandum the EGM t hat suspended
i nspection in this area, and resune inspections.

What we identify as the nost risk-
significant items will go in what I'll call Bin One.
In the second bin, we're going to identify those ot her
associated circuit configurations that are of medi um

significance or need further research to decide on

whet her they're appropriate for inspections. The
third bin, as I'll put it, will have those things of
| ow significance, where we'll have to decide how to

deal with themin regul atory space so that they are no

| onger contentious.
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Everyone should benefit from this
approach. The public will get the nost efficient and
effective inspections. They'll get the nost safety
per inspection hour. The industry will get inspection
predictability, which will nake their processes nore
efficient and effective. Their dollars will be w sely
spent and give the public the nost safety, and they
won't be involved in contentious matters with NRC to
no apparent purpose. And NRC will be able to resune
i nspections in this inportant area, and serve our
m ssi on.

As a word of caution -- Dan, can | have
the first slide, please. As a work of caution, | want
to rem nd everyone that what we're doing today will in
no way change a plant's licensing basis. W' re
tal king about a risk-informed approach to resum ng
i nspections. Next slide please, Dan. The | andscape
of associated circuits issueis conplicated with plant
uni que licensing bases, and the regulation that has
generated sonme unclear expectations. For this
conference, we've provided participants through the
web with access to the NEI-001, which is their
approach to handling the circuits anal ysis i ssue, and
a copy of the NRC s draft NUREG on t he subject, which

represents our perspective on historical viewpoints,
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definitions and so forth, so that we could all speak
t he sane | anguage.

W' re considering endorsing NEI-001 in a
regul atory guide, but the outcone of today's neeting
is directed at inspection guidance. Next slide
pl ease, Dan. As nost of you know, the Brown's Ferry
fire was the sem nal event in nuclear power plant fire
protection. It illustrated the vulnerability of power
plants to severe consequences should a fire occur
affecting circuits for safe-shutdown. And there was
a SECY 80-438A, which was the Commi ssion paper that
resulted in the fanpbus Appendix R rule, that
explicitly requires addressing associated circuits.

Next, Dan. Here on the screen is the nost
rel evant portion of the rule. Anyone associated with
the subject is already famliar with the difficulties
that this regul ati on has sonetimes caused in terns of
its expectations. | won't read the slide to you
t hough. The next slide please, Dan.

Here is a definition of associated
circuits for the purpose of nuclear power plant fire
protection. | know there are many people in the room
who are experts in electrical engineering, but I would
poi nt out that this is not the sane definition as used

by the institute of electrical and electronic
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engi neers that appears in their standards. This is
the definition that we use i n nucl ear power plant fire
prot ection.

Implicit in this definition is that
under standi ng that Appendix R requires the physica
protection of required circuits by one of three
met hods that |I'm sure you are all famliar with as
experts, three-hour barrier, one-hour barrier wth
suppressi on detection, or 20 feet with no intervening
conbusti bl es in suppression detection. Next slide
pl ease, Dan.

Attenpts were nmade to clarify the
associated circuits issues in the past. There was a
Ceneric Letter 81-12, and subsequently Generic Letter
86- 10. Note on this diagram that appears in the
Generic Letter, that there is an illustration of one
of the three types of associated circuits. Next
slide, please.

Here are four exanples. The first exanple
illustrates the inportance of an associated circuit.
Certainly, those consequences are inportant. Not e
that the three types of associated circuits are
indicated by the wunderlining in the remaining
exanples. It is generally the last type that is the

nost difficult toidentify, and the nost controversi al
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once identified. Next slide, Dan.

What we want to focus our inspections on
are the nost risk-significant areas of the associ ated
circuits, and renove the Enforcenent Cuidance
Menorandum the EGM so we can resune inspections.
Undoubt edly, sonme things will remain controversial
with their risk-significance at issue, and those
t hi ngs deserve further study. W will give the public
t he best possible inspections if we focus on the nost
risk-significant itens. We, as regulators, do not
want to focus our inspections on the |east risk-
significance itens because it doesn't serve anyone's
pur pose.

Li censees shoul d expect predictability in
their inspections, and that's what we're trying to do,
not only in this workshop but in our subsequent
actions to resolve the associated circuits issue. W
plan to deliver that by follow ng the exi sting Reactor
Oversight Process, the ROP, and focus on the nost
ri sk-significant associated circuits. | |ook forward
to working with you in the bal ance of this workshop.
Thank you very nuch.

MR. CAMERON: kay. Thank you, Eric. And
you can either stay there or conme back down to field

any questions that the participants m ght have. And
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particularly since Fred isn't here yet, and he's goi ng
to be on next, | would just encourage you if you have
guestions about Eric's presentation, comrents that you
want to make about that, please feel free to do so.
And if you could just, you know, use your nane card.
Does anybody have a question for Eric about what the
NRC s objectives are, or anything that he said about
the fire protection framework? Geat. Let's got to
Bi | an.

MR. NAJAFI: | guess this is bringing down
your objectives to the second tier a little bit nore
t angi bl e. ["'mtrying to look to see what kind of
answers this group i s supposed to arrive at by the end
of the day. | mean, | guess we tal ked about what |
call 5,000 feet elevation. | want to bring it down a
little bit. Let's say ideally, are we | ooking for a,
first, generic set of type of issues and questions,
that it be grouped in significant and not so
significant groups? Are we looking for attributes
that defines those circuits or systens or conponents
into significant and not so significant, or what is it
that, let's say at the end of the day, we' re | ooking
for? I nmean, a list of conponents, a list of
attributes, alist of circuit types? Can you sort of

provide a little bit nore specific --
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MR. CAMERON: Wll, that's a real good
coment, because it may guide how we nmarch through
sequentially the various issues. Wat do we need to
get to the --

MR VEISS: Well, | tell you, | have sone
preconcei ved noti ons about how we nmi ght best approach
the subject, and when we get to this afternoon's
session, I'mgoing to throw up a slide that m ght be
an approach, but the field is wide open. |If you have
a better idea than | do, or the person sitting next to
you, we wel cone those ideas. If there's a way to
approach this subject that's going to be clearer,
easier to inplenent than what we've conceived of,
that's in | arge neasure why we're neeting today, is to
see if we can't conme up with the best possible ideas.
And like |I say, | personally have sonmething to kick
t he discussion off with if no one else does, but |
t hi nk we shoul d, given the | evel of expertise in this
room be able to come up with, I don't know, five to
twenty kinds of associated circuits where we can all
agree that they're risk significant. And if we find
themin a nucl ear power plant, we should do sonet hi ng
about them W have processes to deal with that, the
React or Oversi ght Process.

| realize I'm -- the downside is |I'm
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giving you a non-answer in terns of |I'm not |aying
down a strict ground rule for what has to be done, but
on the other side of the coin, the positive side is
I"mindicating that we're receptive to new i deas and
new ways of thinking about things, and we want to
arrive at this answer collegially. W want to have
volume fromthe conmmunity of peopl e who understand t he
i ssue the best.

MR. CAMERON. And, Bijan, before you go
again, and I want to get -- this is an inportant
i ssue, because this is really sort of agenda setting.
| want to get feedback fromothers. The 11:00 session
was neant to try to identify, | think, sonme of the
attributes - maybe that's the wong word, but to try
to establish that macro set of criteria attributes
that would be used to then focus in on the specific
associated circuits. And Eric does have a taxonony on
that, but let's test this out and make sure that we're
all goingintheright directionon this. Bijan, what
do you have to say after you heard Eric?

MR. NAJAFI: | guess in that case, | would
re-encourage for people that are on both end of the
i nspection, the inspectors and t he peopl e who respond
to these inspectors, actively participate in this

di scussi on, because speaking for nyself, |I'mnot sure
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what kind of information would be helpful to an
i nspector or sonmebody who can respond to that
i nspector. \Wat angle of that information could be
effective. | can talk to them a certain attribute
that they cantell meinthe fieldis really not going
to make their life any easier, so we -- | think it's
very inportant to have participation from both the
i nspectors and whoever responded to themfromthe --
| nmean, the |icensees or the plants to participate in
this, to make sure that those that we conme up with is
useful and practical.

MR. CAMERON. Right. And, Bijan, you' ve
| think put your finger on a key element here. |It's
that the i dea of identifying these "risk-significant”
circuits is to resune the inspection program How do
you give clear guidance to an inspector so that they
know what they're looking for, where to stop, and
that's why we need to have that type of input fromal
of you.

Coul d we get sone reactiontothis, Chris?

MR.  PRAGVAN: A few years ago we tried
aski ng oursel ves this question, the BWR Owmer's G oup
effort to wite their guidance docunent, and what we
found when we discussed it with different plants was

what may be a very risk-significant conbination at
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Plant Xreally had no risk-significant at all at Pl ant
Y, howthe cabl es are routed, sone underlying origi nal
pl ant design that you are basically stuck with, the
plant was just laid out that way. So by the tine we
wer e done, we thought we woul d be doing a disservice
to make a list of conponents and say are all BWRs
should | ook at this conponent. And instead we've
focused nore on attributes: is there sonething that
coul d cause an i nmredi ate and unrecoverabl e condi ti on,
no matter how good your safety-shutdown analysis is,
you can't bring the plant back. And that's where we
essentially had to | eave it anong oursel ves because we
weren't really hel ping anyone by | ooking at specific
conponents. And if you all brainstorm about what is
important, there mght be sonmething out there that
Plant Z has that we haven't considered. So by
actually making a list we are limting the fire
protection a plant has.

MR. CAMERON. Can we get sone input from
Eric on Chris' point? And al so, maybe for ny benefit
nore than anybody else's, is we've heard the term
"attributes" twice. Can we nmake sure that we're using
the term attributes in the sane way? |'d like to
under st and what you nean by attri butes, and we need to

get a reaction fromEric, and apropos of making sure
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we hear from NRC Staff in the Inspection Program we
will go out and get a comment from you.

Eric, do you want to just start off with
areactionto Chris, andthenl'dlike tofirmup this
definition of attribute. Go ahead.

MR VEISS: | agree with Chris. | think
we woul d be getting ourselves intotroubleif wetried
to develop a list of conponents. To clarify the
attribute issue, | think maybe the best way to do
that, and it's a shane that Fred isn't here to do it
for us, would be to talk about sone tests that were
conducted at Omrega Point Laboratories under NEI and
EPRI auspices, where they examned a nunber of
attributes, if that's the right word, of sone cables.
There are probably people better in this room to
descri be what happened at Orega Point than |, but just
to throw out on the table for those people who aren't
famliar at all wth what happened at Orega Point,
there were a series of tests conducted on contro
cables largely, both multi-conductor and single
conductor cables, thermal set and thermal plastic
insulation in cable trays. They were configured in
different ways, and these attributes, if you wll
thermal plastic, thermal set, arnored, not arnored,

whet her you got a ground or a hot short. These sorts
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of things are what | would regard as candi dates for
attributes for inspection.

| guess to reduce it to the absurd,
suppose we found an associated circuit that was in a
mul ti -conductor cable, and it only took one hot short
in that cable to achieve an unrecoverabl e situation
leading to immediate core danage or otherw se
preventing a plant from achi eving saf e-shut down. I
think nost people in the room would say well gee
that's acircuit I'm-- if | findit in an inspection,
| think the Iicensee ought to have an answer for that
situation, so naybe there's sone people in the room
that would like to junmp in and volunteer the
attributes that were tested at Omega Point, and a
synopsi s of what happened was.

MR. CAMERON:. Before we go down too deep
inthis, I want to hear from our NRC Regional Staff,
but from what you're saying, Eric, it sounds |ike
dependi ng on how we define, if we all define attribute
t he sane way, that what we'd be | ooki ng for com ng out
of this, is to focus on attributes, not specific
conponents but attributes. That would be the basis
for the inspection progranf

MR VEISS: Yes.

MR. CAMERON. Ckay. W're going to cone
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back up to all of you at the table, but let's go for
NRC Regional Staff. And please tell us your nane.

MR. FUHRMEI STER: |' mRoy Fuhrnei ster from
Regi on One, and one of the first questions that cones
to ny mind is how are we going to define risk-
significant? Are we going to define it as high
consequences if it's not mtigated? Are we going to
define it as achi eving an unrecoverabl e condition, or
are we going to define it as the nost likely to occur?
And that will change our target set when we go out and
do our inspection.

MR. CAMERON: Roy, let nme make sure |
understand this. You're saying that dependi ng, and we
have that definition of risk-significant on the agenda
for discussion, but what you're saying is that
dependi ng on how we define risk-significant, and you
gave three possible ways to do that, that the
attributes that you |l ook at will change?

MR, FUHRMElI STER:  Yes.

MR. CAMERON: Al right. Thank vyou.
Let's go to Dennis, and then we'll go to Steve, and
t hen back over to Bijan. Dennis.

MR, HENNEKE: Yeah. And | think the
testing and the actual panel elicitation associated

with NEI-001 cane up with a nunber of the attributes
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that we can | ook at. Wien we want to point to where
to look, the first thing you go to from a PRA
perspective would be Table 7-2 of +the expert
elicitation in the EPRI Report, expert elicitation.
But what that says is that a plant that doesn't have
arnored cable, for exanple, you may have a scenario
that may be risk-significant, and you go to plants
i ke our Duke Plants that have arnored cable, and it
won't be. So you could change a single attribute and
go fromrisk-significant to non-risk-significant. But
nore conmonly even would be multiple attributes, and
that's kind of where we're trying to figure it out.
It mght have even an arnored cable
situation where it's over a large fire source or, you
know, nultiple cable trays can be affected, so it
woul d be just the fire source itself can now be an
attribute; whereas, if that sanme scenario were over a
single electrical panel, say a term nation can that
didn't have a high heat release rate, it woul d be very
hard to danmage nore than one cable tray. Then it's
not risk-significant, so the attributes are kind of a
hard thing to balance. You know, if we would have
known all of the attributes for risk-significant
scenarios, we wuld have already gone out and

identified them and taken care of them but that's

NEAL R GROCSS
COURT REPCRTERS AND TRANSCR BERS
1323 RHODE | SLAND AVE., NW
(202) 234-4433 WASH NGTON, D.C. 20005- 3701 www. neal r gr oss. com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

30

kind of the hard thing, to go look at all the
attributes in our plant and try to figure out where
our vulnerabilities are. 1It's kind of a hard thing to
do.

MR. CAMERON: Dennis, are you sort of
affirm ng what Roy had said about, that you need to
westle with this definition of risk-significant,
where you can get into the attributes?

MR. HENNEKE: Actually, what we've been
trying to go with NEI-001 was to standardize what
risk-significant is, and wwth regard to the ot her SDP
processes, and that's core danmage and large early
rel ease, and so to have sone ot her consequence that's
outside of that bounds, that may be different than
that, would be kind of counter-productive, and not
simlar to the other types of inspections.

For exanpl e, we had i n our | ast inspection
at our Oconee Plant, we had an issue where we had an
energency feed-water, aux feed-water over-feed event,
and the scenarioresulted in aloss of subcooling, and
so we were out of bounds of our design basis, but it
didn't lead to core danage. | nean, we had too nuch
cooling, and it wasn't an over-cooling event that
resulted in core damage.

Eventual ly when you shut the over-feed
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down, subcooling would return. Those are the types of
things that it's a different consequence than what
we'd normally be | ooking at in PRA space. Those are
the types of consequences we think would be
counterproductive to be going after. We'd be nore
interested in | ooking at core damage and rel ease to

the public as a consequence.

MR. CAMERON: kay. Thank you. 1'magoing
to ask Steve to try to maybe put this all in context.
St eve.

MR. NOALEN:. Ch, gosh. GCkay. Well, | was
going to respond to Chris' conment. | think he's

exactly right, to try and develop a list of generic
conponents and systens is not going to be very
productive because it's going to be varied frompl ant
to plant, so | think you're exactly right there.
You've got to ook at it in the context of the plant
that you're examning so it's right on target.

Roy nentioned -- | would rephrase in the
risk context a little bit what Roy said. W think
about, and maybe this will get to Chip's chall enge
her e. We think about risk usually as having three
pi eces, the Ilikelihood that you get a fire, the
i kelihood that the fire causes damage, and then the

consequences of the damage that you see. So those are
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sort of the three pieces of risk, and | think you have
to bealittle -- don't get too hung up about how you
exactly slice whichlittle itemgoes in which of those
pi eces, but those are the three big pieces. |'mnot
sure where this particular workshop wants to go in
terms of those three pieces. I nmean, we've got a
pretty good handle on fire frequencies. There's lots
of stuff out there on that. Fire nodeling, | think
there's a |lot of other activities.

| can al nost suggest that perhaps we're
focused on that third piece, the consequence piece
today. And with that, | throw in how the circuits
behave given damage, so I'mfairly broad on what |'m
defining there, so I think that's a good place for
this panel to focus.

Final point 1is, going back to our
requantification studies that we're doing for research
with EPRI, we had this same kind of a discussion the
ot her day, and we al so were | eadi ng down this idea of
attributes. And we were even thinking about how you
m ght <classify attributes. You'd have physical
attributes, and electrical attributes, and functi onal
attributes, and howinportant is this particul ar thing
to your plant, for exanple. So I think there's a

framework you can think about in terms of these
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attributes and, you know, to go too far down that
path, we're a little ahead of the gane. But | think
that's the correct way, and so the idea would be
again, as Dennis nentioned, a preponderance of
attributes that | ead you to conclude that sonething is
nmore risk significant than sonething el se.

That's probably a good enough answer for
ri ght now. I don't know that we need an absol ute
answer, is it tento the mnus four, is it tento the
mnus three, is it -- you know, it's not there but,
you know, | don't think we need an absol ute answer.
| think a relative answer for today is probably good
enough.

MR. CAMERON. Steve, let nme just go back
and clarify sonme things with you before we go to
Bijan. The three conponents of risk, | just wanted
you to repeat that for everybody. One was |ikelihood
of fire.

MR, NOALEN: Yeah, the |ikelihood that
you'd get a fire. The second one is the I|ikelihood
that the fire causes damage to sone set of plant
equi pnent . And then the third piece is the
consequences of that damage state, how that inpacts
your plant safety.

MR. CAMERON. COkay. And then you talked
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about, good poi nts about preponderance of attributes
and relative to this. Can you connect -- and you said
t hat the focus should be on those three el enments. Can
you ti e the focus on consequences into the identifying
the preponderance of attributes, just nmake that
connection for us.

MR. NOALEN: Yeah. | guess I'll| phrase it
in what it nmeans you probably don't want to spend too
much time on, and | would say, you know, this panel
shoul dn't spend too nuch tinme thinking about fire
frequency, because | think we've got that pretty well
handl ed. |'mnot sure we should worry too nuch about
fire growth and damage, which is that second piece.
You know, again there's lots of things out there that
handl e t hat.

| think the challenge for this group
especially given the makeup here, is to think about
circuits, howthey're going to respond to fires, and
what are the sorts of features or attributes, or
characteristics, however you want to say it, that |ead
you to certain types of damage being nore risk-
significant than others. | nean, certain categories
of events, «certain types of «circuits, certain
functional elenments of the plant. It seens to ne

that's where this group could be nost productive.
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| f we get into the things about, you know,
worryi ng about suppression and detection, and timng
of all that, I think we're going to get bogged down in
alot of stuff that isn't the best use of this group's
tinme.

MR. CAMERON. Ckay. Thank you. That's
very useful, | think, for discussion. And let's test
this out wth people around the table to see if they,
first of all, understand what you' re saying. And
second of all, whether they agree with it.

Bijan, what do you think about Steve's
suggesti on about what the focus should be?

MR.  NAJAFI : Well, | guess I'd like to
sort of trace back a little bit. And | alnmost -- |
mean, the definition of the risk that you suggested,
| agree that basically there's three pieces of it.
And even today to make that decision of what
attributes should be in which category, we have to go
through this mnd exercise of conmbining all three.
Even though we focus on the consequence third piece,
we have to have in mnd that that accounts for the
other two, so that's part of the challenge. But | do
agree that, if | understand it correctly, the
objective today is to focus on the third piece which

is the consequence, and not to worry about the first
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t wo.

| guess now | have a question for the
Staff, that the | ogical point or place for these three
to be | i nked together in an inspection process i s SDP.
And since that revision is being done, howthe results
of today's discussionis going to integrate into that
SDP revi si on.

MR. CAMERON:. Coul d you do the acronymfor
us?

MR. NAJAFI : Si gni ficance Determ nation
Process.

MR. CAMERON:  Ckay.

MR.  NAJAFI : That there is a group of
peopl e that is devel oping these revisions for these,
| guess in the next three nonths, | assune. And there
are neetings tonorrow for sone test, and one of the
group involves safe-shutdown systens and conponent
surface circuits. And | would suggest that this is
basically in direct relevance to that kind of
revision, so there's got to be sort of the two |ink,
and sort of be consistent.

Com ng back to -- | nean, we have -- |
notice that through this discussion we have dropped
fromwhat | called 5,000 feet el evation, we're com ng

down. | mean, another | evel bel owthese consequences,
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| think what you need to focus on is that there is a
series of attributes that account for the circuits,
what kind of circuits we consider inportant, whether
it's basically three phase circuits, grounded DC
circuits, or nultiple high end feed-in faults, so
those try to define attributes, including the -- |
mean, the type of +the <cable, thernoset versus
t hernmopl astic, and a nunber of attributes that Eric
was nentioning inthese testings about the intra-cable
versus inter-cable, and so on and so forth.

| would al so reconmend, dependi ng on how
these are to be used, there are attributes associ ated
to the conponents and the function of those
conponents. |Is it easier to tell an inspector that
don't worry about valves in tw different systens, to
try to provide those attributes from a conponent
sense, versus to provide those attributes fromcircuit
sense. So there's two set at |east to cone one |evel
bel ow t hose, is a conponent systemset of attributes,
| believe, and there is a circuit set of attributes.
|"mnot sure at this point which one is nore useful to
an inspection process. In some cases, and | suspect
that depending on the conditions, one nmay be nore
useful than the other, and at tines naybe a

conbi nation of the two may be useful
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MR, CAMERON:.  Ckay. Let nme try to sum
this up. First of all, it seens |ike you' re agreeing
with what Steve was saying about the focus being on
consequences. | think we need to get to the rest of
you around the table and see what you think about
t hat .

You al so raised an issue that perhaps we
can have a short answer for now, which what are the
i nplications of the SDP, and Steve nmay be able to give
us a little snapshot on that. But | did put that up
in the parking lot. You may want to spend nore tine
on that later.

And then, Bijan, you' ve fleshed out a
little bit nore about this attribute issue, which
could be -- you could have attributes of the
conponent, as well as attributes of the circuit that
contribute to the consequence part of the equation.
That's what | heard. And, Steve, do you want to just
do the SDP inplications for us before we go over to
Chris?

MR. NOALEN: Yeah. | aminvolved in the
SDP, and |I'm on the team that's been assigned the
circuits issue. The strawran reconmendati on was not
to attenpt to put circuits inthe SDP rewite at this

time. There are sone real challenges to doing that.
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| don't want to go into those, but it's definitely a
chal | enge.

That decision is not final by any neans.
There is a panel that's going to be discussing it.
Fred Enerson is a nenber of that panel, as well. And
there are those who would like to see the circuits
brought into the SDP, so that's a topic of current
di scussi on.

MR. CAMERON. Ckay. Thanks. John.

MR HANNON: If | could add to what Steve
-- what | would anticipate is that this -- the results
of this workshop would inform the SDP devel opnent.
What we conme up with today nmay be instructive to the
group that is tasked with revising the SDP, to the
point where it may be less challenging for you to
include circuits in the SDP. W have to get this job
done first, and the results fromthis effort would
i nform your work on the SDP

MR. CAMERON. COkay. Geat. | think that's
very clear. In other words, what conmes out of here,
may be useful for the SDP effort in ternms of how they
consider circuits. Let's goto Chris, and | want to
make sure | check in with the rest of you on what
we' re devel opi ng here, and particularly with the NRC

Staff to see if we're heading in the right direction,
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as far as what they want to get out of the workshop,
so we'll go around the table, and eventually we'll
wel come Fred who just came in, and bring himup to
speed on where we are. Chris.

MR. PRAGVAN. | just want to add a little
nore fuel to the fire on the SDP response to Bijan.
W had a task team neeting. Dan Frunkin is |eading
it, Ken Sullivan was al so involved. W talked about
what is a safe-shutdown finding, howto put that into
the SDP process. And we quickly devol ved into what
circuits we were interested in separating and are we
protecting them or not, so maybe Steve's team is
trying to skirt around the issue. W may have driven
right into the center of our task force. | thinkit's
going to end up the other way.

MR. CAMERON. kay. Thanks for that add-
on on SDP. Let's go to Bob, and then we'll cone over
to Dennis. Bob. And naybe push that m c over to you
alittle bit soit's facing you. Al right.

MR. KALANTARI: | guess what |'m hearing
is we'retrying to cone up with processes to help the
inspection team the NRC to go out and do the
i nspections in the near future. The problem | have
is, we are still far fromidentifying the requirenents

to do deterministic Appendix R analysis, the
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fundamental issue with regard to the shorts, hot
shorts, how many shorts, how nany serious actuations.
Those have to be defined before we can identify what's
significant, what kind of failures we have to
post ul at e. Those are all input to the analysis.
kay?

Wt hout those, we cannot identify what's
significant. This docunent cane up with a nunber of
exanpl es. What happens when your HPSI punp starts
and, you know, in 60 or 90 seconds you fill up the
reactive, and you didn't even have RCIC or safe-
shut down system conponent in this case. Now t hat
start of HPSI punp could be based on two hot shorts,
a cold short, a hot short, things that the industry is
still struggling with. And those have to be defined
and finalized before we can go there.

We are not there. W have witten the NEI
docunent for revision wth so many conments. W have
Ken's docunent. W have 805 Appendix D, and we still
haven't addressed that. Wthout that, | don't think
we're going to get there.

MR. CAMERON. Can | get a reaction from
Eric on that. Eric, can you try to place that into
the context that we've been tal ki ng about here?

MR VEISS: Wll, yeah. On the issue of
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do we need to clean up the determ nistic space? |
agree, we do. Can we use risk to focus i nspections in
the nost risk-significant areas while we're cl eaning
that up? | think we can. | don't think we need to
decide whether it's end circuits or end factorial
circuits. VWhat we need to decide is, is there an
unrecoverabl e situation that wll be caused by a high
probability, high consequence event? And if the plant
has that, then we need to put that into our existing
regul atory processes and deal with it. That way the
public gets the nost bang for their inspection buck,
and in the neantine while we're sorting out the SDP
and cl osing the many problens in the circuit anal ysis
arena that go beyond this, we'll be providing safety,
and we' Il be providing predictability. And we'll be
providing efficient and effective inspection.

| think as plants nove into the 805
environnent, for those that choose to nove that way,
they will be inherently adopting a risk-infornmed
per f or mance- based approach, whi ch neans t hat an answer
that we cone up with today shoul d be exactly congruent
with their licensing basis. Those plants that have a
licensing basis that's in old determnistic world and
is sonehow out of kilter with what we find today, we

do have an existing process to deal with that, and
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that's the Reactor Oversight Process, so that's ny
short take onit. | don't see that one precludes the
other. | don't see that proceeding in arisk-informed
way precludes us from approaching the determnistic
probl ens and vi ce versa.

MR. CAMERON: Gkay. Thank you. And, Bob,
we may -- I'mgoing to put that up in the parking | ot.
We may cone back to that, and |I'mgoing to ask Dennis
to give us his views. And then I'd |like to try to
sunmarize this for Fred so he knows where we are,
because he's going to be going on next with sone
context. Dennis.

MR.  HENNEKE: kay. Earlier Steve had
mentioned three categories of attributes that they
were thinking about, and that was the physical
attributes, electrical attributes, and the functional
attributes, and it kind of struck a chord that that's
exactly the type of thinking that we had put forward
in NEI-001. And in particular, the prelimnary
screeni ng.

Now t he prelimnary screening, it may be
alittle bit too sinplistic, it my mss sone -- msSs
everything that we really need to cover in order for
it to be effective, to screen out fully scenarios that

could lead to failure of function or core damage, but
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from-- if you reverse that in | ooking at things that
are inportant, you could use the attributes we put in
it. There's a little matrix in there that has
frequency and consequence on the matrix. And if you
| ook at physical attributes, we had put inwth regard
to frequency of the fire, in the long run you also
have to | ook at the damage. And basically, how big
can the fire get, and how much danage can it cause, so
physi cal attributes are generally the frequency of the
fire and the size.

The electrical attributes are basically
t he spurious operation probability, which we | ook at
for the EPRI docunent for expert elicitation. And
then the functional attributes are does it fail to
function? Does it lead directly to core damge? And
so in ranking things, things with -- frequent fire
wi th a high spurious operation probability that does
fail to function is our highest category of concern.
| f you start having a |l ess frequent fire but it fails
to function and has a hi gh spurious op, that woul d be
| ess inportant and so on, until you get down to the
very right and bottomof the matrix where it's a | ow
frequency fire, a low spurious operation probability,
and it doesn't fully fail to function. There's still

sone function or operator action availableto mtigate
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core damage, those are of |ess concern

That's kind of where we were | ooking at
it. If we could bring that into the picture with
regard to inspections to say |ook for these type of
attri butes, maybe that would be hel pful.

MR. CAMERON: Let me clarify this. W
wer e t al ki ng about focusi ng on consequences, and Steve
| believe noted these three types of attributes. And
Dennis tal ked about this in terns of frequency, odd

consequences. Can you comment on that for us?

MR, NOALEN: Yeah. I had a little
di fferent I nt ent when I nmeant physi cal
characteristics. | was thinking of things that would

be say cable trays versus conduits and, you know, one
| ayer cabl es versus five | ayers of cables. You know,
t hose ki nds of physical attributes that woul d i ndi cate
a higher or lower likelihood of certain types of
faul ts.

Interns of the electrical, | was thinking
inthe context of, for exanple, internal faults within
a nulti-conductor cable versus cable-to-cable faults.

We know that's an inportant attribute. Going back to

even physical, | don't know whether you put this in

physical or electrical, but things 1like thernal

pl astic versus thernoset. Those were the kind of
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things that I was thinking in ternms of the physical,
but I"'mstill in that third piece where |I'mthinking
about the consequence side of this, you know, what
does this circuit do to ne? So | hadn't really
i ncl uded the thought of putting a fire frequency in as
a physical attribute on this particul ar one.

MR. CAMERON. Ckay.

MR. NOALEN: It's certainly part of the
risk equation but again, I'"'mtrying to focus on that
third piece.

MR. CAMERON. All right. Thanks, Steve.
|"m going to try to sumthis up for not only Fred
Emerson, but for all of you, and then if there's

comment fromthe audi ence, and then go to Fred for his

presentation, because | think we're making a nice
segue into that. But it seens that what people --
what 1've heard is that we should focus on the

consequence in terns of this workshop, the nost
productive thing that we could do is to focus on the
consequences of that three piece risk equation that
Steve gave us, to focus on what are the consequences
of the fire, and that in looking at the attribute of
circuits that we would look at the attributes that
would give us certain types, certain levels of

consequences. And Bijan clarified that you' re not
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only looking at the attributes of the circuits, but
you may be | ooking at the attributes of the conponent
system as well.

Now sonmewhere in here we have this well
there's physical attributes, functional attributes,
and |"mforgetting what the third one is. Electrical
attributes. As Dennis pointed out, you can | ook at
those attributes in terns of frequency, as well as
consequence, but what | heard around the table is
peopl e t hi nk we shoul d focus on consequences. Now |'m
not setting that out as some sort of a concrete
conclusion here. W can still go back and question
that, but that's sort of where we've been so far. And
before we go to Fred, and Fred, you can apply sone of
this, relate sone of what you're going to say to this.

Let me go on to the audi ence, and then | et
me go to Ken for one final conmment before going to
Fred. And please give us your nane and affiliation
i f appropriate.

MR. TRUBATCH Hello. M nanme is Shel don
Trubatch and | represent the |law office of the sane
name. W are focusing on consequences, so | have to
ask nyself the consequences of plots. | guess the
consequences of plots are the scenarios that we have

to consider. And it seens to ne then that what we're
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| ooki ng at, somehow boundi ng the scenarios that we
have to consider by looking at the attributes,
determining which of those scenarios is to be
considered to have sufficiently high risk consequence
or inprobable to occur.

MR. CAMERON.  Shel don, you're taking us
back up to the frequency probability part of it.
Ckay. Wade.

MR. LARSON: Wade Larson, EPM | have been
involved in fire protection since 1977, starting with
Appendi x A, Appendi x R, have been associated with the
issue of interpretation of Appendix R since the
begi nni ng. | think that Chris Pragramis his first
comments need to have sone additional information.
Chris focused on unrecoverable events. The team
menbers that he interfaces with recognize that if you
take a plant passed a certain point, you don't know
where you're going to be, and you get into a sonmewhat
unrecoverable state. W see that when we run plant
time lines and we | ook for inflection points, and we
know we have to have certain operator actions occur
before certain other things occur. If you draw a tine
line for operator actions, atinme line for post fire
activities, we have a pretty good understandi ng of

what you have to acconplish by when. | think Chris’
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points that his teamknow t hose issues. | think that
we have to have sonet hi ng si npl e where we | ook at what
those are, what is taking place there, what can get us
to those situations, and to di saggregate the events
leading up to that. | think that's hard for
i nspectors to go out and do inspections. W have to
wor k up an i nspection process that nmakes sense froman
operational point of view

MR. CAMERON: Thanks, Wade. And on that
note, let me just check back in with Roy who had a
guestion for us earlier. Roy, you've heard this
di scussi on. Is it becomng clearer to you what's
goi ng to happen here?

MR. FUHRMEI STER: The problemthat | see
com ng out of the gate is that if we're going to use
the classic revised Oversight Program definition of
risk-significant as a change in core damage frequency
or large early release, I'mgoing to have to run a
full significance determ nation on every one of these
things that conmes up in order to determ ne should I
pursue it. And | don't want to go there, and you
don't want ne going there, because that's not
efficient, so we're going to need sone kind of a
screen comng out of this to tell us up front which

ones do we pursue, and which ones do we wal k away
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from wthout having to go full-blown significance
determ nation to come up with the "risk-significance"
fromthe ROP standpoint.

MR. CAMERON. Ckay. Thank you, and let's
get two final comments here, and then go to Fred's
presentation, and then we'll take a break. But |
guess | would like to get sone reaction fromEric or
John, Mark to Roy's point about using the definition
of risk-significant that's used in the SDP process,
how usi ng that is not going to get us to where we want
to be comng out of this nmeeting. Do you want to do
that for us, Eric, now?

MR WVEISS: Yeah, I1'd like to give it a
shot. It seens to ne that if we lifted the EGVM the
Enf or cenent Gui dance  Menor andum and we said
i nspectors, go find these associated circuits that are
ri sk-significant, because whatever, they have these
attributes, they lead to core damages, and it's
what ever, thernopl astic, thernoset, whatever, it's one
hot short, or two hot shorts. And we w il be
introducing into the inspection process a great deal
of efficiency, because it has cone to our attentionin
t he past that there have been controversies associ at ed
with things that aren't risk-significant. And if we

can dispense with those, we're serving everybody's
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pur pose.

Now ultimately yes, | stipulate that the
SDP needs to be consistent with what we're doing. Do
you need to run a full SDP on each and every one of
these? Well, | think every inspector before he goes
out has a bagman trip and he establishes the plant's
i censing basis. And if it's clearly within the
licensing basis, and it's clearly sonething we' ve
identified as risk-significant, | don't think the
i ndustry, the public, or the NRC wll have any
di sagreenent that these things need to be addressed
and put in the corrective action program

If it turns out that the |licensing basis
is not clear, then we have to confront the existing
processes, the Reactor Oversight Process, the backfit
process, and we have to use those processes
appropriately, so | think that it is possible to
construct an EGMthat wll|l serve everyone's purpose,
that will get the public the safety that they need,
the licensees the predictability that they need, and
to get the NRC back in the business of inspecting
associated circuits. And hopefully, we won't trip
over the SDP process on the part of what we need to
do, which | don't expect will be the case in the

maj ority of instances.
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MR. CAMERON: Ckay. Are you finished,
Eric?

MR. VEISS: Yes, thank you.

MR.  CAVERON: Let's have two final
comments, and then let's ask Fred if he's ready to
tell us a little bit about NEI-001. First, Ken,
comments and then we'll go to Bijan. Ken.

MR, SULLIVAN: | guess ny comment i s nore
inlinewth a question. | guess fromthe inspector's
perspective, | think what he needs to have is clear
definition of what an unaccept abl e consequence is. Is
it sheerly core damage frequency, or is it an
inability to maintain performance criteria wthin
those specified regulations? So if we can conme up
wi th what an unacceptabl e consequence is, | think it
woul d hel p inspectors trenmendously.

MR. CAMERON. Ckay. So | think what |I'm
hearing is --

MR. SULLI VAN. There's certain perfornmance
criteriaspecifiedintheregulationfor safe-shutdown
systens, and an unacceptable consequence in one
inspector's mnd be the inability to maintain those
paranmeters within those performance criteria. Another
i nspector may think well, it's not going to lead to

core damage; therefore, it's not a high consequence.

NEAL R GROCSS
COURT REPCRTERS AND TRANSCR BERS
1323 RHODE | SLAND AVE., NW
(202) 234-4433 WASH NGTON, D.C. 20005- 3701 www. neal r gr oss. com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

53

So if we can define that a little clearer, | think it
will help inspectors a whole |ot.

MR. CAMERON. Ckay. So you're not -- |
mean, you're basically agreeing with the fact to focus
on --

MR SULLI VAN The focus should be on
consequence, but you need to define what a high
consequence is. |Is it purely core damage frequency?

MR. CAMERON. And when you said "high", I
guess you're saying high would be your -- high, you
used unacceptabl e, but --

MR. SULLI VAN:  Unrecoverabl e condition.

MR CAMERON: Ckay. Al right. Ckay.
Thank you, Ken. Bijan.

MR. NAJAFI: Well, | guess ny question is
-- I mean, I'mlistening to all of this. 1'm going
back to ny very first question, what is the end result
that we're trying to get out of this process? | nean,
what is the end of the day our desired outcone,
because | thought I was nore clear, nowl ' ma little
bit nmore fuzzy again what the desired end result is.

First of all, with respect to what Ken
said, that changed ny question a little bit now, is
that | thought the objective of this neeting is to

define risk-significant, so that risk is becom ng our
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figure of merit by stating that our objective is to
define what is nore risk-significant, or prioritize
into groups based on risk, so risk is our neasuring
sti ck.

But com ng back to the three part, to the
risk that Steve was tal king about and focus on the
consequence, to define the risk-significance you have
to have the whole picture. Wth one variable in the
equation you can't define risk. You have to have the
ot her three, so nowwe are faced with two possi bl e end
outcones, is to provide a set of attributes or tools
that sonebody can take and with sone tool, whether
it's NEI-001 or SDP process, to determne risk-
significance using the other two pieces on their own,
or we cone up with a set of attributes for only the
consequence pi ece whi ch we determ ne to be i ndependent
of the other two. So we're saying forget about the
first piece and the second piece. These attributes,
like for thernpbset or whatever, or our table, don't
worry about it if we can defend it, then we either
have to define an independent set of attributes for
consequence al one, or to provide a vehicle that those
attributes can be conbined into a risk decision tool.

MR. CAMERON. Ckay. Thank you, Bijan, and

| think we need to at sone point try to get a
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resolution to that issue. |In other words, do we just
i ndependently |ook at consequences as has been
suggested, and/or do we try to define attributes by
| ooking at all parts of the equation that were brought
up? |Is that basically what you' re saying?

MR. NAJAFI: No, what |I'msaying is that
if we define the attributes as they wll not be
i ndependent of the other two pieces, we do not need to
tal k about the two other pieces of the equation.

MR. CAMERON. Ckay.

MR NAJAFI: But we have -- we inturn, in
a way, expect the user to know enough to use whet her
the SDP or any other one to convert the attributes
that we told themto a decision, what we told them
directly do not lead to a decision, because it's --
risk is not driven by consequence alone unless you
make it independent in some way of the two other
pi eces of the equation.

MR. CAMERON: Al right. Thank vyou.
Thank you, Bijan. Fred, are you ready to talk to us?
And | think you' ve sort of got a flavor for what we' ve
been tal king about up to this point. Fred Enerson
Nucl ear Energy Institute.

MR. EMERSON: It sounds |i ke you' ve had an

interesting discussion so far. Next slide, please.
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These are the topics that | intended to cover. I'm
going to talk a little bit, this is nore or less a
brief wal k-through history, which hopefully we won't
have to relive much longer. Then I'd like to spend a
little bit of tinme tal king about NEI-001 and what it
was intended to do, and what it was not intended to
do. And lastly, I'd like to address sone specific
proposal s for this workshop, as far as binning types

of things that the inspector should be |ooking at.

Before | get into that, 1'd like to just
say up front, I think this workshop has a very useful
purpose, if the purpose is to define what the

i nspector should be | ooking at, but 1'd like to extend
that a little bit further. Part of the reason that
NEI - 001 cane into existence in the first place was
because there was a difference of interpretation of
the regul ati ons between the |icensees and the Staff,
whi ch enmerged over the last five or six years. And we
needed sonething -- we need to end up with sonething
where the i nspectors and the |icensees are on the sane
page.

|'ve gotten numerous phone calls on this
and ot her issues where it was clear that that was not
the case. Wen the NRC inspectors conme in with one

set of expectations, and the |icensees have anot her
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set of expectations, that's a fornmula for trouble.
And | don't want -- we've had enough discussion on
this topic in the determnistic and regul atory sense
for the last six years. And whatever we end up with
we need to have clarity on both sides of the
regul atory fence so that everyone knows what the NRC
expects, and what they should be doing to address
t hose expectations. Oay. 1'Il stop philosophizing.
As | said, the basic issue was differences
ininterpretation. I'mnot even going to try to state
what all of those differences were, but that was the
reason why wearly on there was an exchange of
correspondence between the Staff and the industry
where we both drew lines in the sand. And about a
year later, we finally decided that it was tineto try
to resolve this issue through another neans, so the
NRC organi zed a workshop which |I'm sure many of you
were at. And energing from that workshop was a
mandate for the industry to develop a risk-inforned
method for determning what the significance of
circuit failures was, so we could quit arguing over
whet her it was or whether it wasn't in their |Iicensing
basi s, or whether you shoul d be | ooki ng at one or two,
or six, or nore. So enmerging from that, we got a

mandate to go forward. And parallel with that, the
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Boiling Water Reactor Owner's Goup undertook a
m ssion for their nenbers to develop a determ nistic
met hod which they felt that if - Chris, you can raise
your hand if | msstate this - which they felt would
address things froma determ nistic standpoint, that
it was a fair conpilation of the regulations and
practices to address the regulations, and should
represent a way to address the issue and put it to
bed.

Next slide, please. That docunent went
through its own set of regulatory discussions, and
eventual |y ended up being rolled into NEI-001. And in
April of 2000, we began working on it. W supplied
the first draft to the Staff. It was clear that we
needed to provide sone data to go behind, to try to
I end some clarity to the things we were argui ng over,
t he phenonena, because we really didn't have a whol e
ot of data to work with. So NEI conducted a series
of 18 tests at the Onega Point Laboratories in San
Antoni o, where we -- and building up to these tests,
we worked with the staff very closely ensuring the
test plan had several rounds on comments, tried to
work i n the NRC perspectives, and there were sone very
val uabl e additions comng to that test plan fromthe

St af f.
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W tried to cover as much a variety of
paraneters as can be covered in a limted series of
tests, so we were trying to address the big
contributors that we thought would be to whether
spurious actuation occurred or not. So when we went
t hrough that series of tests, we ended up with reans
of data which it took us a while to sort through, and
it eventually ended up being published in an EPRI
report.

After the tests, we provided a second
draft of the docunent to Staff. Next slide, please.
And on that second draft we got many, many, many
comments that our commttee spent a good bit of tine
sorting through and responding to. Many of the
comments were very good ones, and we i ncor porated t hem
in the docunent. There were others that we didn't
agree wth.

There was a process building on the
testing which was called the expert panel, and this
was a group of regulatory independent and industry
peopl e whose function in life was to, using the test
results and other data that existed, to create a set
of probabilities for «circuit failures for open
circuits shorts to ground, and of primarily spurious

act uati ons. This team published, ended up. The
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process was | ed by an expert, Bob Budnitz. There was
several other people in this roomwere represented on
that task force, and we eventually ended up with a
product that was published as an EPRI report, which
has been out for about eight nonths now

In Septenber, we conducted a series of
pilots. W finished the series of pilots, and
published an EPRI -- I'msorry. This was a jointly
funded activity by the Owmers G oups, and we conduct ed
a series of pilots of NEI-001, primarily the risk side
of the equation because the determ nistic pieces were
generally reflected already in plant practices, and we
didn't see a need to repeat that type of history. So
we wanted to see how well this docunment served its
pur pose of determi ning significance of fire induced
circuit failures. And | think the result that we
agreed with on the part of the industry fol ks, and
there were several NRC observers who participated in
portions of the pilots that the nmethod turned out to
be, as we thought, fairly workable.

I n Oct ober, we fini shed addressi ng t he NRC
comments, and provided a | ot of additional changes to
NElI -001 to reflect the circuit failure testing, to
reflect the pilots, to reflect the NRC corments, and

that's the current docunment as it exists today. In
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Decenber, we finally published the EPRI report, which

consists of a CDw th 400 pages of text, and nountai ns
of data. Next slide, please.

Nowl'dlike tospendalittle bit of tine
tal ki ng about what NEI-001 i s supposed to do, and you
may see a bit of repetition in the slides. 1'Il try
to skate through this fairly quickly. There are two
primary pieces of 001. One is Chapter Three, which is
a determnistic method which is built |argely on what
the Boiling Water Reactor Omers G oup did, and was
nodified to take into account PWR issues, as well as
BVWR.

The BWR net hod was consi dered to be pretty
much applicable to PWRs, as well, but we made a few
changes to make it universally applicable as far as we
could tell. This nmethod provides, as | indicated
earlier, a conprehensive nethod for addressing safe-
shutdown analysis from a purely determnistic
st andpoi nt.

The other primary piece is the risk-
significance nmethod which is in Chapter Four, and was
intended to provide two separate screening nethods,
one a sinpler qualitative screening nethod which is
built on quantitative nethods. And the second was a

nore quantitative screening nmethod using a risk
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equation, which | don't have in the presentation, but
|"ve put up in public many tinmes before.

Wiat this is not intended to do is to
require any licensee to go out and do a whol esal e re-
exam nation of his safe-shutdown analysis. The
principle being that every |icensee has had a safe-
shut down anal ysi s revi ewed and approved by the Staff.
Sonetinmes there are still questions remaining open
about it, but we're not trying to reinvent the
determni stic side of the wheel.

This is just basically a table of contents.
These are the topics that are covered in there, sone
introductory matter, Chapters Three and Four of the
primary pieces, and then definitions and references.
There are several appendi ces which cover the topics
you see on the screen. Section B provides sone of the
i nsights that our task force devel oped over severa
years of effort, how to characterize determnistic
circuit failures. Sonme of that involved providing
justification for elimnating consider of nulti-
conduct or hot shorts usi ng power cabl es or elimnation
of Miltiple H gh Inpedance Faults from further
consideration. And I'll leave you to read those to
provide the justification for that. |'mnot going to

go into here. Next slide, please.
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We dealt with high/l ow pressure interfaces,
al ternative dedi cat ed shutdown requirenents. W nade
an effort to deal with nmanual actions and repairs
before it became the i ssue du jour, and provi ded sone
suppl emental sel ection guidance for any plant who
deci des he wants to go out and see whet her he's m ssed
anything in his previous analyses. Ckay. That's it
for that table of contents.

Thisis, if youcan believeit, asinplified
flow chart, which again I"mnot going to try to wal Kk
through. Basically, the left side of the flow chart
is the determ nistic piece. The right side of the
flow chart is the risk-significance piece. If you
| ook at the bottom |l eft-hand box, that says what the
licensee should do with the results of his analysis,
and 1'Il get to the -- what we say NEI shoul d be doi ng
with the results in a mnute.

Basi cal |y, you wal k through a determnistic
pathway if you want to identify circuit failures.
Most every plant has done that. The risk-significance
method starts wth a qualitative screen, as
indicated. If things don't screen out, you do a ri sk-
significant, a nore detailed quantitative risk-
significant screen, and you eval uat e and you use t hose

screening techniques to cone up with a neasure of
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saf ety-significance.

Now i f you |l ook at the wording right down
there next to NEI at the lower right, you'll see
safety nmargi ns/defense-in-depth satisfied. And |
can't enphasize this strongly enough, because we're
talking -- i f we're discussing risk versus
consequences. Now we recogni ze that ri sk net hods have
a certain anount of uncertainty associated with them
so for every screeni ng process we put in there, we put
in astep to determ ne using guidance very simlar to
that in Reg Guide 1174, a |last screen to determ ne
whet her safety margins and defense-in-depth were
satisfied, and we put in a set of criteria that were
consistent with those from1174. 1t's a last check to
make sure you have not produced a fal se negative. You
cannot screen anything out w thout goi ng through that
| ast safety margi ns/defense-in-depth, and that was
part of the process that we tested in our pilots
Next slide, please.

Sone general guidelines for the use of NEI-
001. Its use is at the licensee's option. Nobody is
going to be forced to do anything with this docunent.
It's an opportunity, rather than a requirenent. |It's
not i ntended to expand t he exi sting approved |icensing

basi s. Li censees have 20 years of history that
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they've -- a lot of tine and effort, and noney that
went in to develop their existing licensing bases, and
what we have on the determnistic side is intended to
reflect those factors, not telling the |licensee he has
to go out and do sonething brand new and revise his
Iicensing basis to enconpass that.

It's intended for useonidentifiedspecific
issues. |If thereis an open URI that the |icensee has
open from years past when we were still doing
i nspections, or if he has identified an issue that he
is unclear on, that's the primary purpose of this
method, is to determne how significant is it.

At any tine the |licensee can say | don't
want to do this risk stuff any nore, and I'I| put this
into nmy corrective action program or | can do even
nore detailed risk significance screening. The

licensee is conpletely flexible on how he approaches

t his.

The next two slides I'd |like to enphasi ze.
This one talks -- this slide tal ks about issues within
the -- clearly within the licensing basis. The next

slide tal ks about issues that are not clearly within
the licensing basis. And the focus of these slides is
to say what does the |icensee do with the results of

his risk-significant screen.
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For issues that are clearly within the
| i censing basis where | i censee, staff, everyone agrees
that this was a |licensing basis issue, you go through
the risk-significant screen. |If you find it's risk-
significant, you address it through the Corrective
Action Program and | would expect that if it's
significant, nost licensees will conduct sonme ki nd of
afix. If it's not risk-significant, they still need
to address it through the normal |icensing process, so
they can either decide to fix it anyway, or they can
submit an exenption or deviation request. oviously,
you have appropriate reporting requirenents for this
type of discovery, as well. Next slide, please.

If it's not clearly within the licensing
basis, if it's one of these interpretation issues
we' ve been arguing about for five or six years, if
it's clearly outside the licensing basis, you do a
ri sk-significant screen. |If you find that it's risk-
significant, if you go back and | ook at the previous
slide, you'll see that the wording is virtually
i denti cal . You address it, if it's significant,
whet her it's inside, outside, or nobody knows where it
is in the licensing basis. But here, if it's not
risk-significant, you don't have to do anything

further. You don't have to chase an insignificant

NEAL R GROCSS
COURT REPCRTERS AND TRANSCR BERS
1323 RHODE | SLAND AVE., NW
(202) 234-4433 WASH NGTON, D.C. 20005- 3701 www. neal r gr oss. com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

67

i ssue, and deal with it further. Next slide, please.

These are sone general guidelines for the
use of the determ nistic nethod. And honestly, |
don't know how nany |icensees are going touse it. It
presents a way to do analysis, but again, nost
i censees have already done analysis to their's and
the NRC s satisfaction. Next slide, please.

Now t he ri sk-signi ficance nmet hod can be used
wi th any determnistic method, however you choose to
do a safe-shutdown analysis. It can be used to
address any identified single or multiple spurious
actuation issues, or other types of circuit failures,
and maybe even sone things outside the circuit failure
area. You have to consider all fire areas where a
failure or conmbination of failures exists. You don't
just look at one fire area where the cables of
interest are. You have to consider the risk-
significance throughout the plant for any particul ar
failure, or conbination of failures that you choose to
| ook at. And as | indicated before, before you screen
anyt hi ng out, you have to go through this conservative
saf ety margi ns/ def ense-i n-depth anal ysis to nake sure
you aren't screening sonething out inappropriately.
Next slide, please.

W think it provides -- the risk-significant
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nmet hod provides a robust nethod for resolving the
issues. |1'dlike to spend just a mnute or so on the
pilots that we did. We conducted pilots at two
pl ants, one was a boiler, one was a pressurized water
reactor. W tested all of the risk-significance
nmet hods that we have in there. W tested the safety
mar gi ns/ def ense-i n-dept h net hod. Wen we were testing
the early qualitative screening nethod, we set up a
rule in advance that even if we screened sonething
out, we were going to subject it to the full risk-
significance nethod to nake sure that our initial feel
as to what was qualitatively acceptable or not was, in
fact, borne out by the nunbers of a nore detailed
anal ysis, and generally we found that they were.

As I say, we tested that safety
mar gi n/ def ense-i n-dept h net hod t o nake sure we weren't
screening out things inappropriately. And the
conclusion we cane to was that this seens to be a
pretty robust nethod. Several of the people, industry
people in here participated in it, and can speak
clearly to their views of that.

Resol uti on. Now we had a neeting on
February 4'" where we addressed the Resolution nore
carefully. What we're doing here today i s one aspect

of Resolution, what should the inspectors be | ooking
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for? But there are other aspects that we wanted to be
sure are not lost in the enphasis on devel opi ng new
i nspection gui dance. Those are, you know, what is the
NRC s expectation for |icensee use of NEI-001? Does
the NRC have open issues that are going to create
remaining difficulties in the licensee's use of NEI-
001? How does the NEI-001 fit with the SDP and the
other risk-informed techniques that are being
devel oped to address fire protection issues?

There's a nunber of things that have to be
addressed, and since the purpose of this workshop was
not to do that, we want to be sure that those are
covered. W intend to revise NEI-001 yet again, to
address the final NRC conmments, and the industry
comments, as well, expect to submt it in a couple of
nont hs. W would like NRC recognition that the
determ ni stic nethods do hold water froma regul atory
standpoint, and we would like the NRC to accept a
ri sk-significance nethod as an acceptabl e way for the
licensee to do that, whether as part of the SDP, or as
part of a separate process. Next slide, please.

As | indicated at the start of ny tal k, our
goal is clearly understood resolution nethods. The
licensees and the staff need to know what the end

point is, how we're going to get there, and what
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products we'll be using at the end of the road. W
have spent far too nuch tine and effort arguing about
this, far too nuch tinme and effort addressi ng areas of
uncertainty, far too nmuch time and effort addressing
inability to communicate effectively, and we need to
be sure, which | need to try to put those behind us to
t he maxi num ext ent.

So we're going to revise the docunent. W
need to have a clearly understood pat hway for NEI-001
accept ance or whatever pathway we wend up choosi ng.
W need to prepare the inspection guidance, conduct
training. W need to address the existing URIs. |
don't know if you want to spend sone tine today
di scussing that, but it is an inspection issue, and we
need to address risk-significance determ nation, how
that relates to this docunent that the industry
pr epar ed.

Now | "m going to state the goals. Now the
last few slides, and | do have a few hand-outs,
certainly not enough for this crowd, but the next few
slides outline sonme specific proposals that we are
making for the three lists that | expect that we woul d
be devel opi ng here today, so we can perhaps, since |l'm
al ready way behi nd schedul e, defer those slides to the

poi nt where we start tal ki ng about specifics. W can
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do that, or | can introduce them go through them
qui ckly, and at |east give you a |look at what we're
pl anning to tal k about | ater today.

MR. CAMERON. Maybe it woul d be useful for
you to just quickly go through that so that people
have that in their m nds.

MR. EMERSON: Al right. | can do that.
kay. The first two slides, or the next two slides
are areas where inspection should not be required.
I"'m not even going to get into the risk versus
consequence di scussion you' ve been havi ng.

| should say that the conclusions that
you're going to see on these slides are based | argely
on what we saw fromthe EPRI/NElI series of tests. | f
you have not had a chance to |ook at the EPRI report
t hat was devel oped and put out in Decenber, you' |l see
a lot of what we're taking cones fromthat. It also
cones fromthe results of the expert panel, the other
EPRI report that | nentioned earlier. Frankly, it
al so comes fromstanding there at Orega Point with --
snelling cable snoke for quit a few weeks, and
wat chi ng what happens when you burn cables, and try to
create spurious actuations. So | think the
concl usi ons we' ve cone to have a reasonabl e anount of

support fromthe data that we saw duri ng these tests.
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Okay. This is along, conplicated sentence.
It basically says, "Miltiple spurious actuations”
"1l tal k about other types in a mnute, "thernoset or

arnored cabl e, recognizing the robustness of those

two types of cable, "involving a single conponent with
current limting devices, such as control power
transforners.” Nowthat's a | ot of gobbl edygook, but

there are at | east four pieces of things in there that
say why these are |low probability. Ther noset or
arnored cable, single conponents, current limting
devices, and nul ti pl e actuati ons. Next slide, please.

This is a long Ilist of things for
considering of any spurious actuations. Again, this
is based primarily on the EPRI results. It considers
t hernoset cable, arnored cable, cable-to-cable,
spuri ous actuations ver sus i ntra-cabl e, t he
tenperature to which the cables are exposed during a
fire. That piece cane fromthe expert panel results,
t hree phase hot shorts, DC notors, AOVs and PROVs t hat
returnto the desired position with power renoved. WE
think there's a reasonable technical basis for
excl udi ng these. And we think we've introduced a
reasonabl e technical basis for elimnating nultiple
hi gh i npedance faults fromfurther consi derations, and

open circuits as an initial failure node.
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Now what things should we be focusing on?
Based on the test results, if we have a nulti-
conduct or cabl e, and we have two conponents running in
a singl e cabl e where you have si gni fi cant consequences
resulting froma fire affecting that cable, that m ght
be sonet hing you need to | ook at. Next slide, please.

You need to consider several different
criteria. Cbviously, consequences i s one of them but
al so you have to consider howlikely it is that you' re
going to get a fire that's going to cause danage in
the first place. You have to consider the likelihood
t hat you have mtigation fromcurrent limting devices
once you do have fire causing damage to a cabl e. Next
slide, please.

These are areas that we think require
addi tional analysis. W're goingtotalk alot |ater,
"' m assum ng, about what additional steps may be
necessary to address scenarios in this category, but
| guess | would lean on the side of we have a | ot of
tools, and I'mnot sure how nuch additional testing.
If we're driving toward an early resolution of this
issue, |'m not sure how nuch additional testing is
going to tell us, especially if it's spread out over
a multi-year period. W've already had nulti-years,

and we have sone good data, and | don't think we have
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to do a lot nore in that area.

We have risk tools. W may not have risk
nunbers for every possi bl e scenario, but we have ri sk
tools that address the other elenents than just the
spurious actuation or circuit failure probability.
That's it.

MR. CAMERON. Ckay. Thank you very nuch,
Fred. | think that we need to see if peopl e have any
guestions for you. And | guess | would ask people to
hol d questions on those |ast couple of slides that
address concl usions, and | think we al so need to take
a break here soon, and cone back and address sonme of
t hese threshol d i ssues. And, Fred, one of the things
we' ve been discussing is whether the focus should be
on consequences or it should be a broader focus. And
| take it fromat |east what | think Chris and Dennis
said, and fromwhat you said, that the NEI-001 took a
broader focus than just consequences and what
significant is. |Is that correct?

MR. EMERSON: Yes. As |I'msure the nenbers
of our task force indicated, Dennis and Chris being
two of them we started with a | ook at what things are
we going to look at wth this nethod, and we
determned fairly early that we ought to be | ooki ng at

hi gh consequence events, but we can't really stop
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t here. There are things that have very high
consequences that are also very lowrisk, and | don't
think you can ignore the risk that Bijan was sayi ng
earlier. | don't think you can ignore the front end
of the risk equation and just focus on the back end
wi t hout sone consideration of how you got there,
because ot herw se, we're going to have nothing in the
list, or have everything on the Ilist of what
i nspectors should be |ooking at, and nothing on the
list of what inspectors shouldn't be | ooking at.

MR. CAMERON: Ckay. Thank you. And I think
that that's going to be perhaps the big focus before
we adjourn for lunch, is what to explore that alittle
bit nmore fully. But let's go to Chris, and | guess,
Bijan, you wanted to add sonething. Chris.

MR.  PRAGVAN: | just wanted to offer a
slightly different perspective. On one of Fred's
slides, he said that NEI-001 is not intended as a
whol esal e re- eval uati on of the saf e-shut down anal ysi s.
| know why Fred put that there, because we're not
trying to conpel plants to provide anot her analysis,
but | would |ike to enphasize for Eric that if | ever
find nyself in a position where | need to re-eval uate
saf e-shut down anal ysis, ny preference would be to use

the guidance in NEI-001 to do that. So having that
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NRC seal of approval on it that guidance docunent
would certainly help ne a lot to do that kind of a
change if | found nyself in that situation

MR. CAMERON: Okay. Thank you, Chris.
Bi | an.

MR, NAJAFI : | wanted to add one other
perspective on this issue of consequence, whether
we' re | ooking at the consequence or the risk. Even
the NEI-001, it's true that looks at the entire
pi cture, and determi nes the risk-significance or the
ri sk val ue of certain conbinationof circuit failures.
But as the first step requires that you select or
determ ne, or pick through a different process a set
that you determne have the potential for risk-
signi ficance. And when you go through that first
step, which | believe the same way whet her you use an

SDP, even though it's not within the current shape,

you're still faced wth that kind of question. I
mean, you still have to in both of these approaches,
the screening approaches, what | call screening

approaches, one of your first step is to sort of put

your problem in a manageable set, and then decide

whet her these conbinations | | ooked at, they're risk

significant or not. Sone may be risk, sonme nay be

not, but the issue of -- | thought at |east sonme of
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the objectives of today, or the main objective, to
find ways or attributes so that we can select those
initial set, because obviously those set, the sky is
the limt. If you want to open it, that's just -- |
can say that theoretically that set is infinite, the
nunber is infinite.

| nmean, we have gone through the exercise
t hrough these projects, and it could be infinite, so
you have to -- and how you define that in sone ways
you define it on a consequence nentality for the nost
part, because you | ook at what can -- that's why our
sort of separation of the line of not |ooking to the
before, which is the other tw factors in the
equation, lookingto the after, what does it do after?
And what does it do after, which is the consequence,
so that's the distinction | wanted to nmake, that it's
not that we don't have to look at the total risk
equation, but we will be forced eventual ly to make our
initial deci si ons bef ore ri sk-significance
determ nati on on consequence. And that woul d be where
these attributes of what's inportant to the
consequence will come into the picture. | don't know
if that's confusing or not, but there --

MR. CAMERON:  Ckay. | think I hear what

you're saying, that we're here to select these
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attributes fort the inspection guidance, and we've
been tal ki ng about focusing on the consequences. And
| think what you're -- and we've also -- we've heard
Fred say that there has to be sonme consideration of
ot her elenents in the risk equation. But | think what
you're saying, Bijan, is that you can nake sone
initial decisions by solely focusing on consequences.
s that correct?

MR. NAJAFI: [|'msaying that you have -- in
or der to go t hr ough your ri sk-significance
determ nation, you have to do an initial phase that
comes up with a batch of stuff that you | ook at, and
that youtend to do it on its consequences, and not do
that on the bigger picture of all in your head, or in
your | ooking at your PNID, | ooking at the fire all the
way fromthe beginning to the end. You can't just do
that through a qualitative exercise. Al |'m saying
is a pre-step cones before all of these risk
det ermi nati ons.

MR. CAMERON: Ckay. Let ne check in with
you because we are -- we started a little bit |ate.
We're running late. We're on this threshold question
of what we're going to focus onto try to get to what
Eric and John want to get to at the end of the day,

whi ch are sone specific attributes that the NRC can
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use as a basis for reinitiating the inspection
program

Do you want to take a break now, at |east to
go to the rest roons or perhaps to get coffee, and
conme back and try to settle these threshold issues, if
we can. And then take our lunch from perhaps a
quarter to 12 to quarter to 1, and get into the
specifics? Wat's your pleasure? Eric, what would
you like to do here? Do you want to take a short
break now and then come back and have sonme nore
di scussi on of these i ssues, and then go to take | unch?

MR. VEISS: Yeah, | vote for that.

MR. CAMERON:  Yeah.

MR VEI SS: Could | have a sense of the
audi ence? Does everybody think that's a good idea?

MR. CAMERON: Al right. And | knowthat we
have sone coments here. W have sone people in the
audi ence who want to say things. Let's take a break,
and because we're on the orange alert, | don't want to
t ake us up anot her | evel accidentally, but you need an
NRC staff person to escort you if you want to go up
and get coffee.

MR, VEISS: Joel is standing in the back of

the room Raise your hand, Joel. He's an intern that
can escort you. | can escort you, Dan, John can
NEAL R GROSS

COURT REPCRTERS AND TRANSCR BERS
1323 RHODE | SLAND AVE., NW
(202) 234-4433 WASH NGTON, D.C. 20005- 3701 www. neal r gr oss. com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

80

escort.

MR. CAMERON. |If we can match up NRC peopl e
with groups who want to go upstairs and get sone
cof fee, why don't you go up and do that. Use the rest
roons, conme back and we'll close out this part, and
then we'll go to lunch

(OFf the record 11:19:43 - 11:46:02 a.m)

MR. CAMERON: kay. WE' VE been having a
conceptual discussion heretotry to set the framework
for devel oping sone specifics this afternoon, and |
guess what | need your input on is to see if we can
try to agree on a perhaps inperfect, but to agree on
an approach that we're going to use this afternoon to
try toidentify the risk-significant circuits that at
least mght form the basis for an NRC Inspection
Program And to sumup, | think that we're | ooking
to identify these attributes, these. (Qobviously, we
don't know what these are, but we're trying to
identify attributes that can be given to the
i nspectors to guide the inspection program for
associated circuit.

In terns of selection criteria, you heard a
| ot about focusing on consequences. Sone people said
t hat you have to take frequency i nto account sonme way.

Sone of you, this spectrumof where you focus, sone of
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you are perhaps on one part of the spectrum others
are on the other part of it. And in terns of
consequences, we heard Ken Sullivan today use the term
"“hi gh", use the term "unacceptable”, so even if you
are focusi ng on consequences, what types of -- howare
you going to determne what consequences are
unaccept abl e?

| think what we need to do, and it nay be
that we can take this whole spectrum into account.
Fred Enmerson's presentation showed that the NE
docunent, although it | ooks at consequences, it also
| ooks at frequency. And | think what I'd i ke to do
internms of our discussion this afternoonis seeif we
can get sone agreenment on what our approach is going
to be, so that when we conme back this afternoon we're
going to say let's identify those attributes where
there's an unacceptabl e consequence or whatever you
want to use there, or let's figure out howwe' re goi ng
to factor in frequency in terns of risk-significance
so we can real ly get to sonme specific exanple, such as
the couple that Fred up at the end of his talk, and I
thi nk Eri c has sone ot her suggestions there. Solet's
see if we can do that, and then break for lunch. And
there may be ot her perspectives that are | arger than

this exercise here that people want to offer.
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What 1'd like to do is to get all of this
conceptual discussion, see if we can get those points
out so that we can focus in this afternoon. Let's go
to Steve and then over to Fred. Steve.

MR. NOALEN: Ckay. Yeah, | just wanted to
be sure everyone is clear on what | was proposi hg when
| tal ked about the three ternms and what the focus
would be. | amnot arguing that fire frequency and
the |ikelihood of damage are not inportant. They are
clearly critical to the final answer of what's really
ri sk-significant, very inportant terns. My only point
was whi ch piece of the pie do you want to try and work
today? You know, what's your objective for today? Do
you want to talk about how we deal wth fire
frequency? | would argue no, that's not the purpose
today. It's a part of it. |It's inportant. W have
to consider it, but not today, and the same with core
damage.

Now Bijan's point about dependency is an
i nportant issue. You have to think about even on the
consequence side, you know, you have to have in the
back of your mnd that these other two pieces exist,
and they may have an inpact on what you do with that
third piece of the pie. Again, ny only argunment was

totry and focus this group on the one pi ece today for
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today's objectives.

MR, CAMERON. kay. And I'mgoing to treat
that as a proposal for discussion. In other words,
even though there are dependencies, is it profitable
for us to address the consequences today? Focus on
that piece, or are there other things that we should
focus on? Fred.

MR. EMERSON: When we were devel opi ng NEI -
001, as | think Chris may have nentioned earlier, we
were trying to get a handle on what things we should
focus NEI-001 on, and we began -- after sone
di scussi on we began with the regul atory position that
seens to be enbodied in the regulations and the
gui dance. There is a differentiation, for instance,
when you consider high/low pressure interface as to
whet her you | ook at three phase hot shorts or not, and
so there's a -- so for that type of scenario only,
there's a requirenent that you | ook at three phase hot
shorts. And that seened to be a regulatory boundary
bet ween what was hi gh consequence and what was not.

Sonmething that would -- loss of high/low
pressure interface is something that would result in
things going south very quickly, wth little
opportunity to mtigate it. And that was the general

type, and | enphasi ze general type of criteria, and we
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tried to build into the things we should be applying
in NEI-001 too, so Ken earlier asked a very inportant

guestion. He said how do we neasure consequences? |Is

it core damage? s it sone sort of regulatory
consequence or -- Ken, naybe |'m paraphrasing you
wong but to ne it's not just core danage. |It's how

rapidly you get there and what you can do about it,
because everything has a core damage frequency, every
scenario, if you throw enough failures at it, so core
damage frequency by itself is not -- or core damage by
itself I don't think is an appropriate consequence,
but how rapidly you get there seens to be sonething
you shoul d consi der when you' re consi deri ng what types
of consequences you shoul d be addressing.

MR. CAMERON. Ckay.

MR. EMERSON: | guess in a very | ong-w nded
way |'m saying maybe that's a starting point for
| ooking at what a consequence, appropriate high
consequence is.

MR. CAMERON. But do you, for purposes of
this afternoon, do you think it woul d be acceptable to
focus on that consequence part of the equation to
identify its attributes. And then we can figure out
what type of consequence we want to focus on, but do

you think that that would be where we should go this
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afternoon? Because | think that that -- | just want
to make clear or understand that that's where we're
going to focus.

MR EMERSON: | think we should start with
consequence, but we should not ignore how you get
there in ternms of what the inspector can | ook for.
| f you just consider high consequence events w t hout
considering what it takes to get to the high
consequence, and you ignore the types of - | don't
know - precursors for lack of a better word that the
inspector is in a positionto |look at easily, | think
we' ve not done our job entirely.

MR. CAMERON: And when you say "precursors”
are you talking about this frequency part of the
equation or --

MR EMERSON.  Yes.

MR. CAMERON: All right.

MR. EMERSON: Not doing risk cal cul ations.
" m tal king about things that the inspector can see
that would allow him to use sone judgnent as to
whether this is a high consequence event he should
focus on or not.

MR. CAMERON: All right. Let's continue in
this vein. Mark, we haven't heard from you.

MR. SALLEY: Yeah. I'mtrying to be in a
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recei ve node and get as much as possible rather than
speak. You know, Chris alluded earlier that we can't
make this as sinple as a table. And from the
regulator's standpoint, I wish we could. | wish we
could put a table down, put ten things on it and say
Roy, here's your ten things to |l ook at. These are the
nost risk-significant, you know, have at it. It's not
going to be that sinple.

The point that Steve nade, consequence, |
think that's where we need to focus. ["m in 100
percent agreenent with him there. Fire frequency,
we' ve got databases, industry has databases, and we
can split hairs between the exponents on those at any
time.

The second part that Steve tal ked about,
i keli hood of danage, again NEI ran a real good test
program W do have sone good nunbers to work with
and | think that's doable, but the big question is
going to be the consequence. That's where we need to
focus. Now when we | ook at consequence, CDF and LERF,
t hose are nobl e causes, and that's the end gane. And
that's where nost of your PRA work is done. However,
Kenny brought a point up here earlier about, you know,
how the regulation is witten in Appendix R and the

end ganme there is hot shutdown. Now if you rmake hot
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shut down, obvi ously you' ve prevented core damage, at
least | hope so. So | think we need to define what
t hat consequence is going to be. And once again, that
takes it back to where Roy is at, because he's worKking
to that regulation when he does his analysis to
nmeeti ng Appendix R, which is hot shutdown, and cold
shutdown in 72 hours, so we need to define exactly
what that consequence is | think to focus in on it.

MR. CAMERON: kay. Good. Thank you.
That's helpful. Let's go to Ken, and then we'll cone
over to Kiang, and this side of the table. Ken.

MR. SULLI VAN:. Yeah. \When you tal k about
consequences in a shutdown scenario, as Fred said,
there's a timng sequence to be acconplished. Systens
that are needed inmmediately to bring the reactor to
hot shutdown conditions, any inpact on those systens
could have a high consequence, so | think you could
define it by function and timng. You know, actions
that have to be perforned, let's say within the first
two hours of a fire event could be high consequence
events, so | think you could break it down by both
function in terns of hot shutdown versus cold
shutdown, and timng in this shutdown sequence. And ny
personal opinion is | think inspectors should be

focusing on those systens and actions necessary to
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achi eve and mai ntain hot shutdown.

MR. CAMERON:. Ckay. We're going to get sone
i nput fromother people on that. GOkay. You would use
this function

MR, SULLI VAN: Well, that's a specific
function attribute. Then you' ve got other attributes
that are nore circuit specific, |like Steve was tal king
about before, whether the cable is arnored, whether

the cable is separated, whether it's a nultiple, what

kind of cable tray its in, the cable fill of the tray.
Those are --
MR. CAMERON: But those would be --
MR SULLIVAN: Those are down the road.
MR. CAMERON. Those woul d be over on --

MR. SULLIVAN. The first thing you focus on
is the function to be perforned. In the hot shutdown

MR. CAMERON: Ri ght.

MR. SULLIVAN. -- systens that are needed
imrediately to bring the plant to a hot shutdown
condition, damage to those or fire induced inpacts
that could i npact the operability of those systens or
t he shut down capability could, in ny view, have a high
consequence on the ability to achi eve and nai ntai n hot

saf e shut down condi ti ons.
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MR. CAMERON. Ckay.

MR. SULLIVAN: Now if it's a cold shutdown
system we may not focus on that so nuch.

MR,  CAMERON: Al right. Let's -- we're
going to the table and then to you in the audience.
kay. Ki ang, you see where we're going with this.
What do you have to say?

MR ZEE: Well, in general |I'll agree this
notion of starting with consequence with a franmework
for timng and frequency probably is sonething to
visit, but talk about |ikelihood of damage | think
just want to nmake it nore clear. It seens al nbst as
i f tal ki ng about 1ikelihood of damage in the context
of only a single defined target or space area that
we're worried about. Often tines we get these fire
circuit failures and if we start getting into the
multiple failures and try to get there, they may have
target area widely spaced in an area so | think in the
context of l|ikelihood of damage, | think if spatially
separate, you have to revisit that at some point in
time when you start asking the question about
consequence. Were are these targets relative to the
circuit, so |l think we want to try to stay away from
t hese other factors, but at sonme point in tinme we my

have to visit at least qualitatively actions about
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t hose factors.

MR. CAMERON: Ckay. And that seens to be
consi stent wth what Fred was sayi ng.

MR, ZEE: Ri ght . | don't think we can
conpletely not visit the other factors. | think at
sonme point intinme we may find oursel ves bei ng dragged
to that. | think the trick is -- not nmake it
gquantitative, to find sonme higher level qualitative
f ramewor k.

MR. CAMERON. (kay. Let's goto Chris, and
t hen Dennis, and then --

MR. PRAGVAN. | just want to build on what
Fred had said earlier about the high consequence of
areas that may occur. W haven't really fl eshed out
yet, and hopefully the PRA fol ks can help with this.
Many times a failure can be mtigated with sone
action, or failure may be acceptable because sone
ot her conplinmentary system may be able to perform a
function that also |eads to success. Maybe not
sonething that's in ny Appendix R analysis, but
sonet hing that neverthel ess may be avail able, so we
need sone way to stir in those two aspects. | think
| ooki ng at conplinentary redundant systens is al ready
in full power SDP worksheets, but I'mnot really sure

how t he SDP wor ksheets address recovery of systens.
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MR. CAMERON:. Ckay. Thanks, Chris. Sonmeone

may say sonething else on that. Dennis.

MR.  HENNEKE: Ckay. | guess to kind of
parrot a couple of other people. | agree that
consequence is the area of controversy. When the

i nspectors get their guidance, they have to account
for frequency if they find -- frequency or damage, if
they find a circuit that's over a swtch gear. Were
it's high frequency and hi gh rel ease rate, that would
be a different consideration than in a roomw th no
cabinets and just transient fires, and so that should
be part of the equation. But there is really not much
controversy, you know. Ckay, in the second digit we
m ght argue about the frequency, but generally there's
not a lot of controversy in that area. And the
controversy lies in the consequence.

Ken nenti oned hot shut down as a consequence,
and | guess that's where we're going to di sagree. The
ot her regul atory approaches, other SDP risk-inforned
approaches have honed in on, and from Reg Gui de 1174
and the other supporting Reg Gui des, core damage and
| arge early rel ease. Now |l arge early release is a
surrogate for dose release to the public, and so to
protect the general health and safety of the public,

we would -- in the case of an accident, w'd like to
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mnimze the probability and frequency of a rel ease
that could cause significant dose, and that's why we
measure LERF, and we neasure core damage. And core
damage we have a higher criteria for that just in case
there is a failure of containment, which is one of our
| evel s of defense-in-depth

So to use the design basis for Appendix R
and for safe shutdown for hot shutdown, if we can't
mai ntain or we can't get to hot shutdown as a criteria
for consequence woul d be the wong approach in a ri sk-
i nfornmed environnent. There are core damage sequences
and LERF sequences where hot shutdown i s required, and
if that's part of the core danmage sequence, then that
shoul d be part of the equation for determning risk-
significance. But if does not lead -- if you can't
get the hot shutdown but it does not lead to a core
damage event, then it should not be part of our high
consequence consi deration, so we have -- now if you
| ook at Fred's slides, he's saying if it's not -- if

you can't maintai n hot shutdown, that doesn't mean our

licensing basis, it's still anissue. It still has to
go in our Corrective Action Program W still have to
correct the issue to neet our licensing basis. It

shoul d be not be posed as a risk-significant scenario

if it doesn't |l ead to core damage, or shows a very | ow
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i kelihood of core damage and | arge early rel ease.

So we've heard high consequence. We got
t hat comrent back on NEI-001 a nunber of tines, but I
have yet to see a high consequence event that is a
potential inpact to the general health and safety of
the public that does not fit the category of core
damage or large early release, so that's where I woul d
say we need to focus, still core damage and | arge
early rel ease.

MR. CAMERON. kay. Thanks, Dennis. And I
want to come back and focus specifically on that issue
after we go to Bijan, and then see if there's comments
out here. But | think that it seens |ike people are
agreeing that yeah, let's focus on consequences,
although I think at the end of the day we m ght want
to come back to a discussion of this frequency issue
internms of what Fred called precursors, in ternms of
what Steve said. W have to consider this
qualitatively, so | think we know where we're going
there, but there does seemto be this debate over how
you're -- even if you focus on consequences, what
consequences are you really concerned about that are
going to get you to the attributes that are going to
tell you the associated circuits. Bijan.

MR.  NAJAFI : I may have said sonething
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before that caused a bit of confusion, but when | say
you need to | ook at the consequence at the begi nning,
|"m not saying that you can ignore or not use the
other two elenments, whether the likelihood or the
propagati on aspects of it. In either exercise, |
guess the question is that how do we want to present
this information to the inspectors? One optionis to
provide themwth a set of attributes that they can
directly -- consequence attributes they can directly
use for inspection. Don't inspect MHIV, MH F peri od.
O we want to provide themwith a set of consequence
attributes, if that's the direction that we're headed,
that it needs to be put through sonme risk neasure,
NElI - 001 or SDP, to determ ne whether it needs to be
i nspected or what needs to be done with it.
Dependi ng on what route you take, either way
your first step to nmake the probl em nanageabl e, you
have to select what is the conbination of circuit
faults, conponent lost, nultiple, whether it's nore
than two that you're going to exanmine. |If youtry to
pick those conbinations, as | said before, by
definition infinite, if you can keep these other two
equations that are -- two pi eces of equations that are
relevant in your mnd and do it all in your head and

pick up the right circuit, all the power to you, but
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it's not trivial. It's not trivial to walk in the
roomand say -- and on top of it to say whether these
circuits are too far or too close. You don't know
t hat .

I n nost of these cases, there are those that
you don't know. You don't know where the circuits
are. | nmean, it's just putting the cart before the
horse, so sone of these issues -- if these are
conmponents, and circuits and the fault nodes that you
al ready know i n your Appendi x R, then you can use any
of these nethods, analyze, determne their risk-
significance. |It's an arguable approach, there are
tools there, but the question is those that you
mai ntai n you do not know, so how do you determ ne the
ri sk-significance of a conbination you do not know?
And to determ ne that, you have to sort of decide on
bounded attributes, and trust the answer you get
within the knowl edge that you have, period. That
manageabl e set, whatever that is. Est abl i sh those
ground rul es, nake them a manageabl e set.

MR. CAMERON: And t he boundi ng coul d be done
t hrough - -

MR. NAJAFI: The attributes, the consequence
and the attributes.

MR. CAMERON. The consequence.
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MR. NAJAFI: Focus on the consequence. Pick
the attributes that its consensus appropriate, drove
t hose consequence and the attribute to pick the pairs,
and the conbination, and the circuits that you think
you can | ook at, and then the risk determ nation can
cone then.

MR. CAMERON. Ckay. Let's see if there's
comments fromthe audi ence, and | et's cone back to the
table to focus on -- go back to this issue Ken said,
hot shutdown, Dennis said CDF/LER and of course hot
shutdown could be part of that, but you should not
just focus on hot shutdown itself, is what | heard.
And Wade, do you have sonet hi ng?.

MR.  LARSON: I had one coment on an
experience | shared with Mark Salley. W found a
situation where we w ped out the suppression systemi f
there is a fire, no suppression, | don't know where
you go with consequences after that. |s suppression
on your list? Do you check the suppression systens to
see if you' ve got a conmmon node failure that could
t ake out suppression systens?

MR. CAMERON. Gkay. We'll cone back up for
di scussion of that exanple, when we cone back up for
this question.

MR. FUHRMEI STER: I think Bijan nade an
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extrenely i nportant point. As an inspector, when | go
out to the site, |I've got 200 hours total to do this
i nspecti on. | cannot | ook at every circuit in the
plant. | have to pick and choose which ones I'm --
when | walk in the door, I do not have a core danage
frequency or a large early release fraction for every
conponent, so what | typically do, and what |' mhoping
to get guidance from here, is how to pick those
circuits, and we have to | ook at a nanageabl e set, and
we have to pick our circuit to look at intelligently
s sonething that's going to have a neaning to the
ability of that plant to neet its |licensing basis, for
one thing, and to protect the public health and safety
for the second thing. So what we've typically been
doing in Region One when we pick circuits, actually
when we were still doing that years ago, what we woul d
do is we would take the major flow paths and the
inventory managenent, and we would |ook for what
conponent can cause you to have a big problenf? What
conmponent coul d cause you to not be able to neet the
functional requirenments to achieve and nmai ntain safe
shut down? | nventory managenent, feed activity
control, makeup and cooling, and that was how we
pi cked what conmponents we were going to |ook at,

because we've got to have sonewhere -- we need
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gui dance on howto pick the circuits to revi ew because
we can't |look at themall.

MR CAMERON. Ckay. Thank you, Roy. I
think that's very useful to focus the discussion.
Com ng back up to the table, | don't see anybody el se.
One other gentleman. Yes, sir. And please tell us
your nane.

MR.  OATES: I'"'m Ron QOates of Progress
Energy, retiree, involved with Appendi x R since 1980,
currently Appendix R Solutions, Appendix R com or
whoever is paying ny salary. This is a big el ephant
| think we're all tal king about here, and we're still
up in this theoretical kind of discussion.

| think, Fred, you nentioned high/low
interfaces. | think in the dialogue that the group
has, if the group is using a real exanple, you know,
sonme kind of high/low interface that you could all
kind of visualize, that m ght be a good way to wal k
t hrough t he consequences and the other two properties
you talked about, because certainly the high/low
i nterfaces woul d be a hi gh consequence situation. And
so by looking at that and having a dial ogue around
hi gh/low interfaces, for exanple, it would probably
carry you back to what conditions could put you in the

situation where you' d have a high/lowinterface. And
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| would just offer thinking about using sone sort of
exanple, and if you work through that, then maybe at
a l|later date, they can consider the associated
circuit, the nultiple high inpedance fault, some of
these others and wal king through those kinds of
exanpl es.

VWhat we learn from the high/low interface
ki nd of di al ogue or di scussi on woul d probably hel p set
sonme criteria that would help us | ook at sone of the
| ess significant kinds of situations.

MR. CAMERON. Thank you. Let nme go to Fred
on that. Fred, how does the -- you brought up the
high/lowinterface. How does that tiein wth the hot
shut down suggestion that Ken Sullivan made, or wth
Dennis' CDF/LER criterion? GCo ahead.

MR. EMERSON: Understand that |' mnot a safe
shut down expert, but | think what Dennis said, what
Ken said, and what several people have said about
hi gh/ |l ow pressure interfaces are -- it's kind of like
different ways to get at the answer of what high
consequence event is. And | guess one thing that I
see as perhaps being a useful task after |unch woul d
be to list attributes such as we've started here, hot
shut down, LERF, high/low pressure interface, other

things that sort of get at the issue of what is high
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consequence and what isn't.

None of them define by thenselves what is
hi gh consequence and what isn't, but collectively it
gi ves the inspector a starting point on what he m ght
consi der a consequence event. List those things, and
then nake a separate list of the mtigating factors
that - 1'lIl call themrisk factors - that would hel p
you deci de whether that was a hi gh consequence event
you wanted to | ook at or not. And | think then we've
achi eved the best of both worlds. You' ve given the
i nspector a starting point based on consequence.
You've given him a way to decide which high
consequence events to | ook at, and which ones to not
| ook at .

MR. CAMERON:. And to use specific exanples.

MR. EMERSON. Yeah. Specific exanples are
al ways good, because if you want to keep --

MR. CAMERON. There's a suggestion for an
approach to use after lunch. Al right. OCkay. W're
going to -- Eric has a matrix that he's going to put
up that may help us with this. Keeping in mnd what
Fred just suggested, in other words, not to just | ook
at one particular way of defining high consequence,
and then there's the mtigating factors part of it,

but don't pick one specific way, but take a | ook at a
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coupl e of different ways of defining hi gh consequence.
VWhat do people think of that proposal? In other
words, don't focus just on hot shutdown or high/l ow
pressure interface. Ken.

MR. SULLIVAN. | agree with what Fred said,
and | also understand conpletely what Roy said. I
believe our objective here is to give inspector
gui dance, not to -- if you just tell inspectors to go
out and | ook for circuits that are going to cause core
damage, you know, it's an inpossible task. They have
to have a specific set of criteriato go on. And what
|"m getting at from an inspector point of view,
systens that are going to get you in trouble right
away are those systens that are needed inmediately
after shutdown, and that's where |I'm conmng from
those in ny view a hi gh consequence system They were
affected by fire.

Now i n the SDP process, if it turns out that
i nspectors |looking at these potentially high
consequence events, and it turns out that other
systens not analyzed in the safe shutdown analysis
coul d be available for afirein that specific areato
prevent core damage, well that's resolved through the
SDP process. But froman inspector point of view, he

needs to have or shoul d have a specific list or focus,
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not a list but a focus on the direction that he should
be going on, and one of those should be systens
required i medi ately after shutdown.

MR. CAMERON. (Ckay. Thank you. Bob.

MR. KALANTARI: During the break | talked to
sone fol ks, hallway conversation, and a few people
comment ed we cane i n confused, and we're going to wal k
out of here confused. And they understood what | said
this norning with regard to setting up the criteria
for figuring out what's failure, how do we get there,
how do we determ ne the consequence?

Fred just nentioned that he wants to know
how you get there, how do you determne the
consequence? Kiang Zee had a different idea that, you
know, you may have circuits, two different trays far
away from each other. Again, he's talking about
criteria before | decide what's failing, what's the
consequence of that failure?

Roy said he needs to know what circuits he
needs to go after. You put the circuits in the
parking lot, not outside there. That's what | was
saying this norning. Wthout the criteria, you can't
get there. Ckay? W need to figure out what's our
criteria, what's the circuit selection criteria,

what's the failure criteria? Can we assune two tabl e
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trays in cable spreading room 20 feet apart with no
maj or hazards too often would not catch on fire
simul taneously withinthe first 20 m nutes, first half
hour? These are the things we need to | ook at. O her
than that, we are not going to get there. To ne,
that's i nportant and everybody in different words are
sayi ng the sane thing.

MR. CAMERON: Well, let nme ask you about
what you just said. You say we need the criteria.
kay? And correct ne if I'mwong, but | thought that
what we were doing was trying to determ ne what the
criteria would be in terns of consequence frequency
for identifying those circuits. Wen you use the term
"criteria", what do you nean by it?

MR. KALANTARI: Criteria again | go back to
the fundanentals. [In 1997 there was a big difference
bet ween the way the plants were doing their anal ysis.
And an issue initiated, as Fred said, the Owmers G oup
BWR, NEI-001, and we are no Rev D. This is six years
plus later. In conjunction with that, a separate
activity was NFP 805, circuit selection and all that.
Then we have this docunent prepared recently by NRC
that tal ks about what circuits, how many hot shorts,
how many col d shorts, how nmany spuri ous actuati ons and

all that. None of this is finalized yet, so how do we
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figure this out?

| want to do an analysis. It's going to be
very different. Every plant you go to, you're going
to get a different result. When that criteria is
different from plant to plant, it's going to be
different. One plant, the spurious actuation of punp
is going to be an issue because he's postulating two
spurious actuations, not sinultaneously, one at a
tinme. Sane thing with two hot shorts could cause
t hat .

Ken didn't nention this, but he had a good

i dea. He says why don't we focus on | ow consequence

i ssues. Maybe those we can agree on. | nean, let's
say MHI, | think nost people agree that's, you know,
| ow probability of occurring nmultiple. You know,
l[imt that totwd, tothree, limt that to one and get
it over wth. Right now | have clients that are
asking me should I do MH F anal ysis? Well, right now
it's an 8610. It could be anywhere from 50 to

$500, 000 anal ysis. What does that buy you?
At the end | say if you have an MHF, go
wi th the breakers, you know, close the ones you need.

Ckay. A lot of effort for nothing and, you know,

maybe we should look at that. Defi ne high/low
pressure. It varies fromplant to plant. Sone plants
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have 18 high/low pressure valves, sone plants have
two, has been accepted. These are the things we need
to agree on, set the criteria, then go further.

| don't think we're going to get there
wi t hout these fundamentals. W need to know how to
get there, what's the failure criteria. And to add to
that, then we add fire frequency, what's the
probability of fire in this area? Then we add the
consequence of the fire. VWhere is ny hazard? W
hazard is in this corner. The nost that hazard can do
is get the cable trays above, and the nost the fire
can travel is 10 feet. The cable tray 50 feet away i s
going to be unaffected for at |east the first hour of
nmy fire. These are the things, but wthout the
criteria, | can't do this analysis.

MR. CAMERON. Soneone help nme out in terns
of trying to tie what we've been tal king about here
wi th what Bob just said, and his reference to w t hout
the criteria, we're not going to get anywhere. Now I
keep thinking that we're trying to work on the
criteria, and Bob's prem se is that sonmehow we' re not
working on the criteria, so could soneone try to put
what Bob said into context of what we're di scussing?
Denni s.

MR. HENNEKE: Yeah. | think Bob had -- is
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kind of putting the cart before the horse. In a
simlar way that | guess | put the cart before the
horse in tal ki ng about only CDF and LERF. And that is
agreeing that an inspector doesn't know where a
circuit is, they may be in the sanme cable tray, they
may be in ten Afire areas. They really don't know.
They can't walk in wth those criteria ahead of tine.
Those criteria, and simlar to nmeasuring CDF and LERF
are when you determne risk-significance, and that's
where we've really been focusing on in NEI-001. So
okay, that needs to be worked out, but not initially
for the inspectors when they walk in the door, that
they can only choose circuits that are within 10 feet
of each other or something of that sort, or within
three cable trays. That's all later on when we | ook
at fire nodeling and ri sk significance, and naybe t hat
can be criteria in that regard.

When an inspector walks in the door and
wants to look at circuits, there are other things we
shoul d be focusing on. Now Ken nentioned | ooking at
hot shutdown. | want to clarify that. The problemon
that, of course, is nost hot shutdown systens, and
especially those early systens in the first two hours,
if they're hot they're going to |ead to core damage

anyway. At sone point in this, and that probably is
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a good place for an inspector to |look as an initial
poi nt .

At sonme point there's going to be a system
that's needed for hot shutdown that won't affect core
damage. And t he Cconee over-feed exanple, and in fact
over-feeds in nost plants, PWRs, are an exanpl e where
we woul d over-feed, and if we have a turbine driven
punp you can't run the turbine driven punp because you
have no steam or you mght |oose subcooling so you
can't get the hot shutdown because you can't cool down
because you | ost subcool i ng.

At some point that has to be thrown out

because it doesn't lead to core damage. It's a no
never mnd. It just neans we' ve over-cool ed, shut it
off. You wait a couple of hours. 1t'll heat back up

by itself, and then you can regain subcooling and
start cooling down. At sone point that has to fit in.
It would be nice if we could put that up front, but
agreeing that an inspector can't say first question,
does this circuit affect core damage? Hot shutdown i s
a good place to start, and not have to focus at | east
on the cold shutdown circuits to look at circuit
anal ysi s.

MR. CAMERON. Ckay. Good. Let ne, before

we go back up to Bob and Ken, this gentlenman had
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sonething in response to what Bob said.

MR CICHON. M nane is Ron Cchon. | work
for Framatone. | actually, 1 think the panel is
really saying the sane thing. And as an engi neer

trying to understand all this and put all this in
perspective, what |'mgetting out of this is that the
first thing we should do is determne the attributes
of the circuits to be inspected. Then when that's
done, focus on the hot shutdown systens. That narrows
everything down for the inspectors. Then the
consequences of the failure of that particular
circuit, and fromthere you could take it down. Well,
can that be coded, can a manual action be done show ng
that atime line anal ysis would mtigate that probl en?
If it can't, then you are placing the plant in an
unrecoverabl e situation. That obviously is a nuch
nmore inportant issue, so | really think everyone is
saying the sane thing, but | think we have to start
with the determining of the attributes of the
circuits.

MR. CAMERON. When you say "attributes of
the circuits", what do you nean?

MR CICHON: Simlar to what Bob was again
tal ki ng about, exactly, you know, what -- how nany hot

shorts or whatever el ectrical considerations you want
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to give to those circuits

MR. CAMERON:. Ckay. Bijan.

MR, NAJAFI : Vell, | guess when it turns
around the question changes, because initially |
want ed to address what Roy mentioned, which goes back
to what | was saying earlier on. The inportant is to
under stand how t he i nspector, how best the inspector
can use the information.

For exanpl e, what you need because when you
set the exanpl es of the systens, | noticed that you're
focusi ng on the consequences. You do not focus on the
ri sk, even though our task today is determ ne the
risk-significant circuit failure conbinations. I
guess we will have to do that prior and provide you
with a set of attributes of the system For exanpl e,
| ook at the injection valves, or nultiple injection
valves to the nmakeup system or do not |ook at the
i nstrunment conponents that could potentially cause
drai nage -- in a spurious operations cause drai nage of
a tank, | nean things like that.

So | guess ny first question is that, would
it be of any help to you to define certain attributes
to the circuits, as well as the systens and
conmponents, what | separated this norning to the

conmponent system versus circuits. How valuable the
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issue of not looking at MHRF is to you, or how
val uabl e is don't look at circuits with arnored cabl e,
or dedicated cables and dedicated conduits, | nean
things like that. |Is that a value to an inspection?

MR CAMERON: Roy.

MR.  FUHRVMEI STER: Yes. That would be
val uabl e because | go in and | pick conponents to
review. And then when I look at the circuit, if |
need nore than two shorts to nmake a mal function, how
likely is that? That's now-- is it risk-significant
in that even though it nmay have consequences, is it
very likely to happen? If | have an arnored cable in
atray, it's very unlikely, to ny understandi ng, that
"1l have a hot short com ng from another cable in
that sanme tray, so if | have one conponent contr ol
circuit routed within an arnored cable, that woul d be
a circuit that would not be likely to suffer hot
shorts, and that would not be a good use of ny
i nspection tine. So those are the kind of things that
| need for circuit, as well as what the conponent
consequences are.

If I have a conponent, it doesn't matter
whet her or not | get the hot shutdown, and there's no
consequence and it's not worth |ooking at, because

there will be no risk. Wien | walk on the site, the
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only thing | really know is consequences of a
conponent not functioning. WII | lose nmy injection
path? WIIl | have a flow diversion? WII | |ose ny

i nventory because we' ve now opened up a two i nch hole
at the bottom of the vessel by spuriously opening a
val ve? That's what | know when | wal k on site, and
use that to pick which conponent control circuits to
re.

MR, NAJAFI : For exanmple, would it be of
value to you if | tell you you wouldn't have to worry
about multiple spurious operation of valves in
different systens?

MR.  FUHRMEI STER: That would only be of
value i f they can showthat they haven't run all those
val ves t hrough one cable tray. If I've got 12 val ves
all running through one cable tray, and I have a fire
under that cable tray, | have the possibility of 12
val ves goi ng south, so to say that, you know, multiple
spurious actuations is not an issue is very nmuch
dependent upon the specifics of the cable routing for
a control circuit.

MR. NAJAFI: Yeah, because it goes back to
sonme of these situations is where you don't know the
circuits yet, so with that information, not know ng

where the circuits are, probably you won't use it as
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a gui de.
MR,  CAMERON: Ckay. | think we have to

rel ease you for lunch soon, but let's go to Ken, and

back to Bob.
MR, SULLIVAN: 1'd just |like to point out
that | think buried in all this discussion, |I think we

agreed on sonething. W agreed on the need to focus
or have inspectors focus on hot shutdown systens as a
guideline, if youw!ll, froma risk perspective, focus
their circuit analysis i ssues on hot shutdown systens
required to achi eve and mai ntain hot shut down.

MR. CAMERON:. Does anybody -- | nean, there
may be subtl e nuances here, but is anybody in violent
di sagreenent around the table, first of all, about
what Ken said? Okay. And is that going to be -- is
that conclusion -- | nean, we've reached agreenent on
this, but is that hel pful for proceeding forward?

MR SULLIVAN. Well, | think from both an
i nspector's point of view and a |icensee's point of
view, | think it is. You want to focus your efforts
on those that could potentially be risk-significant.
And getting there froman inspector's perspective is
t hose systens that are needed to achi eve and mai ntain
hot shut down.

MR. CAMERON: kay. Fred, do you have
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sonething to say on that?

MR. EMERSON. Yeah. | think that's a good
starting point, but it's not the only consequence we
shoul d consi der.

MR, SULLI VAN: Absol utely not. It's a
starting point.

MR. EMERSON: Right. It's a good starting
poi nt, and maybe we can build on that after |unch.

MR. CAMERON. All right. Bob, did you have
anyt hing el se you wanted to say?

MR. KALANTARI: Yeah. | just want to go back
to Roy's request as one of the inspectors. Wen he
goes out there he says he has 200 hours to do this
i nspection. Two hundred hours is not enough for him
to do any detailed analysis of circuits and
conponents, so when he wal ks in there he needs to be
able to ask that wutility what is your conponent
selection criteria, what's your cable selection
criteria? Review that and do a sanple checking on a
coupl e of conponents by |ooking at the draw ngs or
what not .

Again, |'mgoing back to the fundanentals.
If we don't set that criteria - okay - and, you know,
he can't hang his hat on sone defined criteria, his

cabl e selectionidentifyingthe safe shutdown circuits
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is going to be different. He's going to have a
different set of cables conpared to what the utility
di d, because his criteria could be different.

| mean, right now in the industry we have
pl ants that do not consider two valves in series as
required for safe shutdown, because by definition one
of themis going to survive. None of the cables are
required for safe shutdown again because no matter
where these cables are, one of those two valves is
going to survive because the regulation, or sone
wor di ng in sone docunent said assume one Sspurious up
peri od, So two valves in series becane not safe
shut down conponents.

We need to define that because when he wal ks
in there, he's going to ask them where is this
conmponent? Ch, it's not required because the criteria
is this. W haven't even settled on these. | think
it's inportant, so this is not putting the horse in
front of the cart but really -- cart in front of the
horse, but the other way.

MR. CAMERON. (Okay. Thank you, Bob. Let's
have a final comment fromChris, and take sonme | unch
And I'd just like to briefly caucus with the NRC St aff
before they go to lunch. Al right. Chris.

MR. PRAGVAN: | think one caution trying to
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nmeet Roy's needs is even if you had nore tine to do
the inspection or a |arger team or guidance to help
them focus on specific systens, you're still doing a
sanpl i ng, because he's really not given the
opportunity to do 100 percent review. And so if he
goes into a plant and picks a few conponents, it could
j ust be because of the roul ette wheel, that those have
nothing in common, that doesn't raise his eyebrows,
and doesn't give himconcern for that inspection.

He cones back a fewyears | ater, picks three
different ones, and all the cables are in the sane
cable tray and that gives himgreat concern, so even
if we fill him with all kinds of guidance and
knowl edge, we're still, | guess potentially a victim
to the fact that he has to do sanpling just because of
the situation he's in with his inspection process.

MR, CAMERON. And that's a reality that's
al ways going to happen no nmatter what criteria are
given to Roy. All right. Wy don't we take an hour.
It's about 20 to 1. Wy don't we come back around 20
to 2, quarter to 2 at the latest. Fred.

MR. EMERSON: Do we need to be escorted to
t he | unchroons?

MR. CAMERON: Yeah. And I'm going to ask

NRC Staff who are here to escort people up there. And
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AFT-EERNOON S ESSI-ON

(1:50 P. M)

MR. CAMERON. As you can see, the easy part
is comng now Ckay? But what |'m going to suggest
is using consequences as the criterion, guided by
consequences in terns of hot shutdown whi ch nay be the
first part of the sequence for CDF or LERF, but
certainly there's other ways to view consequences.
But we did agree at least with that for a starting
point, see if we can identify sone attributes for
ri sk-significant associated circuits.

We al so heard Fred Enerson tal k about let's
tal k about sone risk mtigators and fold that into
t hat di scussi on. Al so, keep in mnd that though
everybody agreed that let's start with consequences,
that at sonme point there has to be sone consi deration
of frequency.

People have referred to a nunber of
situations of well, what can be taken off the table as
the inspector not have to look at? | think Fred had
a coupl e of exanples of those. Very inportant point
translating these attributes into workabl e guidance
for the inspector. That nmay not happen today, it may
be something that Staff takes with them after the

attri butes are detern ned.
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Bob Kalantari was talking about the
determnistic issue before, and that's why | have a
little asterisk there, is that we're going to be
| ooking at attributes in ternms of consequences, at
| east starting with that. And there nmay be ot her ways
to l ook at attributes fromother perspectives, but as
| understand what the Staff wants to do, it's to try
to | ook at these "risk-significant" circuits.

So with that, could we start off with at
| east trying to get specific in ternms of attributes,
internms of consequences? | was going to ask Steve to
perhaps start us off on that one. And if you have
problems with this, we'll get into that, but that's
our met hodol ogy so far.

MR.  NOALEN: kay. Wl |, again thinking
about consequences as having perhaps functional
el ectrical physi cal ki nds of attributes, one
functional attribute as an exanple that you could
think about would be a diversion path. Your
functional attribute is opening up a diversion path,
and then | think you'd probably want to think about
how you woul d neasure that, you know. Do you do it,
for exanple, in terns of the nakeup capacity. You
know, if you do it just in terns of the relative size

of the diversion versus your capacity to overcone it,
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you know, that m ght be a neasure that you coul d use.

If it's a 10 percent diversion path, I'"mnot going to
worry about it. If it's over 50 percent diversion
path, maybe I'll worry about it. | don't know what

the thresholds are. That's the sort of thing | had in
m nd.

MR,  CAMERON: Ckay. So opening up a
di version path, how would that -- can we put alittle
bit nmore gloss onthat interns of if we were going to
be i dentifying associated circuits in terns of opening
up a diversion path, how would you frane that? And,
Ken, do you want to conmment on this too? And | don't
want to forget, we have a matrix that we'll put up in
a mnute that Eric prepared to hel p perhaps guide us
through this, but go ahead, Steve or Ken.

MR, SULLI VAN: In terns of opening up a
di versi on pat h?

MR. CAMERON:  Yeah.

MR.  SULLI VAN Wll, it's typically a
di ver si on pat h.

MR. CAMERON. Speak into that mc

MR, SULLIVAN: Well, many tinmes when you're
tal ki ng about diversion paths, you get into the issue
about a single spurious actuation or not, and that

depends on whether it's two normally cl osed val ves in
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series. For exanple, the inspector may | ook at it and
say well, if both of these valves open up, | could
have a significant inpact on nmy shutdown capability
but, you know, the |licensee may have taken a position
that he only assunes one of those valves would
spuriously operate in the event of fire, and didn't go
any further in terns of locating the cable. Ckay?

So it's the type of issue where it may be
ri sk-significant or it may not be, depending onif the
pl ant evaluated for it and has identified mtigating
actions to take in case it did happen, or to prevent
it fromoccurring.

MR. CAMERON: You said -- can we get sone
nor e di scussion on this to make sure if we're going on
the right direction on this? Fred, what do you think
about this opening up a diversion path in terns of an
attribute? And I'mstill not sure that's the right
way to frame it.

MR. EMERSON: Well, a diversion path is one
attribute. Another mght be loss of cooling. That
m ght be another attribute that would inpact hot
shut down.

MR. SULLIVAN: The |l oss of cooling though,
| mght add, that if you' re talking about a valve

that's in a flow path or required shutdown system
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that's a required circuit. That's not an associ ated
circuit that we're talking about today. That's
required to be protected.

MR.  CAMERON: kay. So loss of cool ant
woul d not be an attribute because it would be a
required circuit rather than an associated circuit?

MR, SULLIVAN. If it's anormally open val ve
that could spuriously close as aresult of fire damge
and it's in a required flow path, that's a required
circuit. That should be protected or separated.
That's a required circuit. That's not an associ ated
non-safety circuit.

MR. EMERSON: | guess | hadn't divided it by

associated circuits or not. | think |I was | ooking at
consequences.
MR. CAMERON. Ckay. | think that that's a

fair cooment. And | think what the Staff is focusing
on though is what are the associated circuits that
need to get inspected. Any comments on diversion
path? Go ahead. And let's get you on --

M5. KLEI NSORG | don't actually think
that's true that we're only |ooking at associated
circuits. Aren't we looking at the circuit failure
issue in general? And so is arequired circuit nore

i mportant than a flow diversion path?
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MR WEISS: Well, our -- excuse nme, if |
could junp in. W have an Enforcenent Quidance
Menorandum that suspends inspection on associated
circuits, not required circuits.

M5. KLEINSORG  Okay. So you handle them
differently then.

MR WEISS: Well, right nowif a license --
if an inspector goes out and finds a |icensee has not
protected a required circuit, then that's -- we know
howto deal with that. Wat we don't know how to deal
withis the associated circuits i ssue, because there's
been so nmuch controversy in that area.

M5. KLEINSORG So the flow diversion path
is less inportant than the nornmal.

MR.  SULLI VAN It depends upon the
consequences.

MS. KLEI NSORG  Ckay.

MR. SULLIVAN: It could be nore. It could
be just as inportant. You're right.

MR. NOALEN: | don't think it's an issue of
importance. |It's just the | anguage of the particul ar
issue they're trying to deal with, this suspension of
associated circuits inspections. That's why we're --
not because they're less --

MS. KLEI NSORG Wll, | nmean it's -- the
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anal ysis kind of gets done the sane way usually. |
mean, | think that's Bob's point over and over again.
Your point, that the basics they get done. They get
treated kind of the sanme, you trace themthe sane, you
evaluate themsimlarly, but --

MR. SULLI VAN: Some plants do. You're

right.

M5. KLEI NSORG ~ Yeah.

MR. CAMERON. Right. Can we sort of -- can
we take this -- can we use this exanple and take it to

what the inspection guidance would | ook |ike? Let's
take it and use it as an exanple so that we can test
this out. And, Eric, you want to put your framework
up. And | just want to make sure that this is getting
us off on the right foot here.

MR. \\EI SS: Up here is the way | first
started to think about the subject, and you'll notice
that | have a functional class | call Power Circuits,
Instrunent Circuits. And over here ny first sorting
criteria is the nunber of faults leading to core
damage or not recoverable condition. And by that |
mean i medi ately, imediately in the PRA, neaning if
|"mlooking at a faulty, the next step is core damage.
The next step is not a branch to see whether it's

recoverable or not because of manual actions, or
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because there's an alternate systemthat's avail abl e.
It goes right to core danage. Let nme give you an
exanpl e.

| have a cable, nulti-conductor cable. | get
two hot shorts in that single cable, and all SRVs go
open, or | have an Event B. | take the core inventory
and | put it inthe parking lot. It's imediate core
damage, wunrecoverable situation in either case.
That's what |1'mtal king about. These are very high
consequence events.

Now do | need one fault, or two or nore
faults? It's seens likely that the control cable, to
me, seens like we did a lot of testing at Orega Poi nt
and that causes things to happen. | don't need to
intervene and perhaps recover the situation, and
control cabl es have | ess i nsul ati on t han power cabl es.
And in any case, we test the control cables and saw a
nunber of faults there that surprised a nunber of
people. Wen the Orega Point results were presented
to ACRS, several of the nenbers said gee, that's
several orders of magnitude nore frequent than | would
have expect ed. | never would have expected those

results, but that's what they said so okay. So | say

two, one, one. | don't have a hot short or a short to
ground, open tray is nuch nore likely, | think
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probl emati c. Mul ti - conduct or cable is nore
probl emati c t han singl e conductors. Single conductors
have nore insul ation, they can be | ocated on opposite
sides of the tray, where a nulti-conductor cable it's
all in one tight bundle.

We know that current limting devices, like
current control power transfornmer nmakes the spurious
actuation less likely, so this is the nore likely
result. W know that arnored cable tends to mtigate
agai nst the effect. W know that having a shield on
it tends to mtigate to sonme extent. Having neither
of the above naekes it really bad. And sonetinmes we
have grounded and ungrounded circuits. That seens to
be less significant, soif | were to pick out sequence
here, I would say sonething |like twd, one, two, two,
two, two. You see, |'ve just defined what in nmy mnd
is sonmet hing that has a very hi gh consequence, and has
a probability of occurrence that's significant enough
based upon the Omega Point testing that it was
sonmething that | would say going into this neeting is
probably what we ought to be telling i nspectors to go
| ook for.

If they find this nmulti-conductor cabl e that
| eads imedi ately to core danmage, all SRVs go open,

mean, |'mnot maeking this up. They found this at sone
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pl ant, or an Event B, nman, that's risk-significant, in
my opi ni on.

Now you saw sonme exanples that Fred put up
earlier that are not risk-significant, but restate the
obvious. W're trying to put things in three bins.
I'"'m trying right now to find out these risk-
significant sequences, and |I know | left a couple of
things off of here based upon this norning' s
di scussion | wish | had included, Iike the conbustible
| oading. Does that nake a difference? A roomwth
nothing in it but the cables, is that nore risk-
significant than one with cabinets? W could have a
colum there. Maybe | should have included whet her
t here was suppression and detection in the room

Well, 1've got to wonder about suppression
and detection because if | have a nulti-conductor
cable, by the tinme the detection goes off and the
suppression goes off, that hot short is probably
already there. | nean, it's in the sane cable we're
tal ki ng about. Right? Well, | guess if the fire
started external to the cable, suppression and
detection would be a lot nore significant. And | know
that internal fires are a lot less likely than
external fires.

Anyway, I'mnot trying to tell you what the
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right answer is. I"'mtrying to give you what Chip
calls a taxonony, a way of thinking about it. Now
coul d have | owered the bar right here, and here where
| say leading imediately to core damage. I nmean
this will repeat sonme of this norning' s discussion
We could say instead of |leading i mediately to core
damage, neaning the next step is core danage or not,
| could have |owered the bar and | could have said
prevents safe shutdown or takes safe shutdown outside
of its design paraneters, or get it even | ower. Those
are all bars that are lower. Here the bar is up real
hi gh, real high, I'mgoing imediate ME, and |I've got
a sequence, a taxonony here that tells me I know from
my Onega Point testing it can happen. |'ve seen it
happen in 30 m nutes, and unless there's sone factor

that rules it out like there's no credible fire, why

shouldn't | tell nmy inspectors to go |ook for that
sort of thing? So at this point, | think |I've reached
80/ 20 or whatever they call it. Well, "Il be quiet

for a mnute and | et other people hold forth on it.
MR. CAMERON Thank you, Eric. How does
opening up -- how does the diversion path fit into
your evaluation? How would this --
MR VEISS: Well, let's say for the sake of

argunent that part of the safe shutdown path is | have
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an aux feedwater punp, and it's going into the steam
generator nove heat, and there is a line off of the
aux feedwater line, that it's not arequired circuit,
but this valve is |arge enough, for whatever reason
it's there, that if it opens enough, there's not
enough water going to the steamgenerator to cool the
plant, and I no | onger have a safe shutdown path.

Now that's a fl ow diversion, but it nmay not
| ead to core damage i f there i s anot her way of cooling
the plant. You know, boilers in particular have al
ki nds of ways of getting heat out of plant, but |I'm
tal ki ng about steam generators here, and they don't
have steamgenerators. But anyway, the point is that
there may be other systens available that are not
taken credit for in safe shutdown space, and that be
a viable nmeans. | nean, PRA doesn't care about the
licensing basis. You can do a PRA on a plant that
doesn't have a licensing basis. You just |ook at the
sequences. You | ook at the configuration of the plant
and the sequences, and you nay say well, | have this
diversion path, doesn't lead inmediately to core
damage, doesn't trigger this criteria, that's not
sonething |I'masking ny inspectors to go search for
Does that answer the question?

MR. CAMERON: Yeah. Yeah, | think it does.
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Let's get comment fromothers around the tabl e both on
t hese ranking criteria, the diversion path, other so-
called attributes. Dennis.

MR. HENNEKE: Yes. Eric, what you've put up
here on your ranking criteria is in a simlar way to
what Fred and the group tried to do with their's, and
that was to take what we know with regard to failure
rates on circuit failures, and determ ne what's nore
likely or less likely and that type of stuff. And
that's already -- | nmean, that's in Table 7-2 of the
expert elicitation. Actually, | neant to clarify
that. The EPRI data that cane out after the expert
elicitation had two di sagreenments with that. | think
that's going in NEI-001, that conduit failures,
circuits and conduits are nore | i kely to have spurious
oper ations, but cabl e-to-cabl e on t hernoset cabl es was
|l ess |ikely, what the expert elicitation cane up with.
But generally, it agrees with that, and so when you
have arnored cable there as a factor, that factor is
al ready in the nunbers here.

Now what we were thinking about froma PRA
aspect was at sone point, the spurious operation
probability, or even the general sequence probability,
excluding the first part, just on the consequence

side, if it gets below a certain level, it's a no
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never mnd at this point. It cannot be high risk.

The first starting point was sim |l ar to what
we had in the screening criteria, that a high failure
rate was .1 or above, so a single spurious operation
probability of a thernoset cable or thernoplastic
cable, a .3 or a .6, depending on whether it has CPT,
that's high probability event. That should be first
on the agenda. Even nultiple spurious non-CPTs
circuits is .6 each, .36 for two, so you' ve got two
val ves that don't have CPTs, they could go open with
greater than .1 probability. That's the type of thing
that we'd be considering high, and you have a whol e
series of them that are kind of nedium And then
eventual ly i f you get enough conbi nati ons or the right
type of failures, like arnored cable that has CPT
protection and fusing, that's already below 10 to the
m nus 2.

Those are the types of things we're saying,
and what Fred tried to put on the page, that are no
never mnds at this point, that you should not do
that. So 80 percent what you have on your natrix up
there is in the nunbers, and you can -- if you | ook at
it froman objective saying a criteria type of thing,
you can put a criteria out there and say if the

spurious operation probability is less than 10 to the
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mnus 2, just don't inspect that. If it's greater
than .1, those are the ones you want to concentrate
on. And the stuff in the m ddl e depends on your fire
damage, your fire | oading frequency, all that type of
stuff. And that's kind of what we found in the pilots
al so.

MR. CAMERON: Al right. You said that's
reflected in 001? Right. Let's goto Chris, and then
we'll go out. Chris.

MR. PRAGVAN. Eric, | just want to caution
you a little bit about Iike sone of the exanples you
used. I think if we're interested in core damage,
then the question we always need to be asking
ourselves is, is adequate core <cooling being
mai nt ai ned? And for an exanple, |like 16 SRVs openi ng,
at sonme plants that nmay be acceptable. Adequate core
cooling may be maintai ned throughout that transient,
and as long as there's sonme way of putting water in
the vessel, they may never depart from adequate core
cool i ng.

MR. SULLIVAN. That's a valid point Chris,
depending on what is available. It may have the sane
inpact as if that BWR relying on its CRD punp.

MR. PRAGVAN. Right. So if you're relying

on sone small steam --
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MR SULLIVAN: | nean in essence, it is how
we define a high/low pressure interface. Now | throw
that on the table, but ny view of a high/low pressure
interface is a LOCA, any tinme |oss exceeds nake up
capability. Oher people may have different opinions
about what constitutes a high/low pressure interface,
but typically that's it. The |loss due to your SRVs
openi ng exceeds your nmakeup capability, i.e., as
defined in saf e shutdown anal ysis. You've got a LOCA
that's unrecoverabl e, potentially.

MR. PRAGVAN. That's typically also the --

MR. SULLI VAN. That's not to say when you go
to the next step, you may go outsi de your anal ysis and
say oh, 1've got this other punp avail able, you know.
But an inspector is not going to know that. He's
going to what's in your safe shutdown anal ysis.

MR. CAMERON:. Let's hear from Wade.

MR. LARSON: You guys are taking this in a
nunber of different directions. Ken, you can start
putting enough energy into the torus, that you fail
the torus too. When you go | ook at these cable trays,
you started the exanple with one cable in a tray, but
no one | ooked at those cable trays and find out that
you' ve got six, toten, to a hundred sensitive cables

in that particular tray, so you ve got to start
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| ooki ng segnent by segnment through the plant to see
just what you've got in ternms of potential
vul nerability. I'"'mnot quite sure howyou're going to
process this information with the inspectors.

MR. CAMERON. Any conment on that? Steve.

MR. NOALEN: Yeah. | was going to -- sone
m ght perceive here it seens |ike we're kind of m xing
up two problens here. One problem is basically
defining the entry conditions for the inspector; that
is, what are you going to |look for, and how are you
goi ng t o deci de when you' ve got sonething that's worth
chasing? That sort of is the first problem And then
the second problem is once you ve identified that
issue, that item how are you going to evaluate it?
And | think we're getting those all m xed up, so maybe
if we think a little bit and try and separate the
problema little bit, how are we going to get into
this first? And then, you know, it again falls back
to sone of the other things |'ve said, is that, you
know, how you evaluate it. It has to bring in fire
frequency, it has to bringintimng, it has to bring
in all these other -- you know, do you a mtigation
pl an? Do you have nmanual actions you can take? Al
that cones into how you woul d eval uate the problem

not necessarily how he gets into deciding he's got
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sonet hing he needs to evaluate. | don't knowif that
makes sense. Maybe it can get us focused again.

MR. CAMERON. John, do you want to respond
to that?

MR HANNON: Yeah. Let me refocus this
wor kshop on the first elenment you just described.
VWhat we'll do after we define how we would get into
the inspection, we're going to prepare the guidance
for the inspector. That's a separate activity. It
doesn't need to be covered in this workshop.

MR. CAMERON: Okay. So we're going to focus

on telling the inspector what to | ook for. Now |
guess |I'm still struggling with, in ternms of a
di version path. How does that translate -- what do
you tell the inspector? And |I know that what you

eventually give to the inspector, the guidance that
you develop is going to have to be crafted in that,
but just as an exanple, see howthis would be to Roy,
for exanple, or the other inspectors.

Can you take the diversion path as an
exanple of risk-significant because it's high
consequence, can you frame that in a way to -- here's
one of those John tal ked about. Let's have five
itenms, for exanple, come out of this workshop. How

woul d you frame the diversion path as one of those
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itens? Yeah, Roy.

MR, FUHRMEI STER: The way that | have
described the concern of a diversion path to other
inspectors is if that diversion path is big enough to
i mpact your systemfunctional capability, then that's
a concern. |If you' ve got a two inch diversion path
off a 12 inch main header, walk away. If it's a 10
inch diversion path off a 12 inch header, then yeah,
you better | ook close and see if it's been adequately
prot ected because that could seriously inpact system
capability.

MR. CAMERON: Is that the type of thing,
John, Eric, that you're looking for in terns of what
is arisk significant associated circuit? | take it
that, you know, just to use your words, if big enough
to affect systemcapability, when you say take a | ook
at it, that neans you better take a |ook at the
associated circuit with that. Is that -- |I'm just
trying to figure out if we're on the sane wavel engt h.

MR. WEISS: Yeah. Let nme give you alittle
feedback. Yeah, that's part of the answer, but part
of the problemwe' ve had with associated circuits is
whi ch ones do you | ook at? How many hot shorts do |
have to look at? |If | have a cable tray and | have,

| don't know, a thousand conductors in that cable
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tray, do | look at end factorial conbinations? Do |
| ook at that many? 1Isn't that incredible? |Is that
what | look at? Well, yeah, | want to know, Bill, if
there's sonething that has a high probability of
occurring, so what do those thousand conductors | ook
at ?

Maybe if | look at one single nmulti-
conductor cable, it causes that diversion, and it's
only one or two hot shorts in that one -- to ne,
that's risk-significant. Now | don't know that it's
either reasonable for the regulator or for the
licensee to be asked to look at end factorial
conbi nations where Nis a very large nunber. And the
way we whittle that down is by | ooking at these ot her
attributes, sonme of which are on this chart, and sone
of which aren't, like howcredible is the fire is not
on this chart, but is it thernoset or 1is it
t her nopl astic? We know that they have different
t hreshol ds for damage, and if it's thernpset and the
fire doesn't create a hot gas layer that will get you
up to the failure criteria for the thernoset, then
don't think I should be I ooking at that. | shouldn't

be asking ny inspectors to go chase it, but | have to

fashion inspector guidance, so | can't ask the
i nspector to do a PRAin his head. | can only ask him
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to use his own good judgnment and the gui dance that |
provide, so | say go look for that, and go | ook for
mul ti-conductor cables because | know that's where
nost of problemis incontrol circuits without current
l[imting transfornmers. In particular pay attentionto
t hernopl astic, and stay away from arnored, or things
that have a conduit around them dedicated for that
pur pose.

Then | ' ve got a reasonabl e set of inspection
criteria, at least | think it's reasonable. | can't
get it out in a few words, but | could probably make
up a matrix of attributes adding these functional
things like diversion or, you know, inability to
control reactivity, or whatever.

MR.  CAMERON: Let's go to Roy, and then
we'll go to Fred, and Ken.

MR, FUHRMEI STER: But as an inspector, |
can't start out from the nunmber of conductors in a
tray or the nunmber of conductors in a cable. | have
to start with a conponent. That conponent will now
tell nme the cables that are affiliated with that
conponent, and then fromthe cables that'll tell ne
which trays it's in. So I need to start on it,
because | can't start with a cable because we don't

know what they are yet.
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MR VEISS: So what you do is you, as an
i nspector you go out and you | ook at a few conponents
t hat you think have hi gh consequences associated with
their failure. You know, it's the Event V sequence,
or some ot her sequence that | eads i mediately to core
damage or prevents you from reaching safe shut down.
Then you go out and you | ook and say what's connected
to those conponents? Ah hah, all of those conponents

are in the same nulti-conductor cable. That gives ne

concern. And to make natters worse, there's no
current limting transforner on them Mn, |'ve got
sonet hi ng.

But on the other side of the coin it my
turn out that oh, yeah, 1've |ooked at these two
conponents, and this oneis inthis arnored cable, and
that one is in that arnored cable, and |I'm just not

going to chase that.

MR SULLI VAN: I'd like to, if | could,
clarify sonething about arnored cable. If you have
mul ti-conductor cable in an arnored cable, | don't

believe that mtigates the probability of getting
conductor-to-conductor faults wthin that nulti-
conduct or cabl e.

Wth regard to arnored cable, what we're

tal king about is the probability of getting a cable to
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cable fault when both are in the -- does your data
show t hat ?

MR. HENNEKE: Yeah. The expert elicitation
tabl es have themtoo, which is -- you know, everybody
has participated in that.

MR SULLI VAN So if | have a nulti-
conductor cable in a conduit, | don't worry about
conductor-to-conductor faults within that cable?

MR. HENNEKE: No, not conduit. So if you
have an open cabl e thernbset or thernoplastic, it's a
fairly high probability, .3 is a typical MOV circuit.
Conduit is going to be slightly less than that,
dependi ng on whet her the actual panel, but it'll say
.1 to .05, and arnored cable is going to be on the
order of .01 in the cable itself, not cabl e-to-cabl e,
so because the arnmor is -- surrounds the cable and
it's --

MR,  SULLI VAN So you get nore force to
ground i s what you're saying.

MR. HENNEKE: Yeah. Any cable like an A
conductor cable, the first thing that's going to
happen is that cable is going to short to ground, and
it'"s going to blowthe circuit, so the arnored cable
is 10 tothe mnus 2. Wat we're sayingisit's 10to

mnus 2 for a cable of arnor, and it is -- for cabl e-
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to-cable it is physically inpossible.

MR. SULLI VAN. Physically inpossible.

MR. HENNEKE: You can't have that.

MR. CAMERON: kay. That clarifiesit. Al
right. Fred.

MR. EMERSON. Bear with ne. What | want to
put up here is somewhat simlar to what we're doing in
a rel ated process of coming upwith USB, so bear with
me. |'Il try to put down a concept which I think kind
of puts in one place what we've all been talking
about, so bear with ne for a nonent.

Ckay. First we start off |ooking at
consequence. Ckay. Start off with consideration of
consequence, and then the inspector woul d be asking a
series of questions when he wal ks into the plant. The
first question is, is it involved with associated
circuits? The second question is, does it have
consequences for hot shutdown? And there may be sone
sub-tier questions which he nmay ask hinsel f, |i ke does
it affect flow diversion, does it create a flow
di version path? Does it involve a |oss of high/low
pressure interface?

These are all questions that he can ask to
allow himto hone in on scenarios that may have high

consequences. |'mgoing to separate that fromhow you
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ook at it after you' ve determ ned what the high
consequence scenari os mght be. Let's see. There may
be several other questions you can ask yourself too,
whi ch hel p you determ ne whether it's hi gh consequence

or not. Ckay. So based on asking hinself this series

of questions, he cones up -- he's gone over. He's
gotten his PNIDs. He's gone -- well, see if -- |I'm
curious about this one. It affects hot shutdown and

it may inpact a high/low pressure interface so okay.
| have this scenario that | want to |ook at,
potentially high consequence.

Then you go and ask yoursel f another series
of questions, and this is what | neant by risk
mtigators. Then you | ook at whet her those specific

scenarios can really happen or not froma realistic

standpoint. Can | have a credible fire? [|I'm just
goingtolist a fewexanples. |I'mnot goingtotryto
make this exhaustive. Is there a credible fire

associated with this? Does it involve arnored cabl e,
or you mght say the sane thing for thernoset cable.
You know, does it involve circuit protection? And
there's probably a whol e series of questions, sone of
which | test oninthe slides in nmy presentati on which
you coul d ask yourself, but the whole point of this

was to first define what the possible scenarios are,
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going through a series of questions. And then once
you pick the scenarios, you go through and you ask
yourself is this scenario really possible, usingthese
ri sk argunents.

We've been kind of talking about doing
sonething like that, but I wanted to try to put it
down as maybe part of a flow sheet or a series of
gquestions that the inspector could ask hinself to
allow himto define high consequence scenarios, and
then determne whether they really are risk-
significant or not. And hopefully, would fairly
qui ckly allow him to hone in on the ones that he
really needed to go dig into further, and ask sone
really low |l evel questions. Are the cables in the
sanme -- are they neighboring cables in the sane tray,
whi ch woul d be really down the Ilist.

So | guess the point is, you work your way
down fromsone very general guestions on consequence,
very specific questions on can this scenario happen.
That's what | had in my mind for how the inspector
m ght approach it.

MR.  CAMERON: Vell, let nme put sone
questions out for the group. | think what | hear you
saying is you're suggesting that the inspection

gui dance mght be witten in the form of questions
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like this. |Is that what you're proposing?

MR. EMERSON: It may not end up | ooki ng j ust
like this in the inspector's hands, but it's a way for
us to get started on honing in on how to |ook at
t hi ngs, whet her they' re sonet hi ng t he i nspector shoul d
| ook at or not.

MR. CAMERON. Let ne go to Eric, and Mark,
and ot her experts around the table. What do you think
about this approach interns of trying to work through
these to get you to where you want to be?

MR VEISS: M first question would be how
does the regional inspector see this approach?
Usual Iy when we issue inspection guidance it's not in
the formof questions or think about this area. It's
usually sonething alittle nore direct. Maybe Roy or
sonebody el se fromour region would --

MR. CAMERON: And to clarify what Fred said,
is that he's suggesting this is a starting point.

MR. EMERSON. This is the starting point for
witing inspection guidance. It's a structured
approach to writing inspection guidance.

MR. CAMERON: And does this -- this nay get
us to the types of things that Eric has in his matrix,
| suppose, these types of questions.

MR VEEISS: Right.
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MR CAMERON:.  Mark.

MR. SALLEY: It's a good idea. | nean, |
think it's workable, Fred. To work the probl em back
fromthe consequences forward I think would be a rmuch
nore successful way. And | think that's what you're
doi ng here. And that would be a good approach. Now
let's get sone exanples up there, you know, besides
flow diversion to see how many areas we could work
backwar ds.

MR.  CAMERON: kay. Anybody el se have a
comment? Bijan, and |l et's hear fromDennis and Chris.

Go on, Bijan.

MR. NAJ AFI : Il think this is very
consi stent. | thought that so far what we've been
tal king about since this norning, that | guess the

challengeis totry to carry these consequences to the
attributes. For exanple, when we tal k about the fl ow
di version, that Roy said if it is 10 inch in a 12 inch
header, then | go further. | carry it, look at it a
little bit nore. 1'Il ask the question, what if in a
12 inch header you have four one and a half inch
diversion path? So | guess when | say attributes to
add, to continue is that what do | exclude, what do |
i nclude? Wiich in his practice he chose to excl ude or

put in alower priority if it had four one and a half
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i nch diversion path. To say spurious operation of all
four MOVs in these four, but |ook at the ten instead
of the four two and a half, so | guess those kinds of
-- that's what |'m sayi ng. | guess we're getting
finally to the sane process, start wth the
consequence to define the conmponents that you need to
| ook at, and then do the risk el enent, go through your
step to determ ne whether it's risk-significant. But
| guess it cones back to the chall enge being to define
each one of these consequence elenents or criteria,
and then attri butes associ ated wi th each one. How can
we elimnate sone of the flow diversion path, but do
| ook at others? That's what the chall enge, | guess,
is for us.

MR. CAMERON: Okay. And the question is how
detailed are we going to get on this, in this
particul ar di scussion. Dennis, Chris, you want to say
anyt hing about this particular approach? And then
let's see if we can go through it.

MR. PRAGVAN. | just want to suggest when
we' re thinking about consequences that we stir into
the m x, that sonetinmes consequences are i mmedi ate,
and sonetinmes they can be delayed if a situation goes
unmtigated for an extended period of tine. So flow

di version may not propose an inmedi ate concern, but
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over a long period of tinme cunulatively it could have
a concern, and there may be a way we can mx that in
there to help push certain things up a ranking scal e,
and certain things down a ranking scal e.

MR. CAMERON. Ckay. Dennis.

MR. HENNEKE: Yeah, | agree with Fred. This
w il make it nuch sinpler, and fairly strai ghtforward.
O course, dependi ng on how you answer the first page
of his questions m ght depend on what questions you
ask the second tinme, because for exanple, if you have
a high/low pressure interface that happens to be an
interface in systemLQOCA out si de cont ai nnent, then you
may not care if it's arnored cable because the
consequences are high, and it woul d take nmuch nore of
a risk reduction fromthese risk factors that we've
included in order to make it not risk-significant. So
| think depending on what consequence you're going
down the path, you' d have to ask different questions.
But generally, the questions would be the sanme, and
they're kind of additive. |If you have arnored cabl e
and it takes a long tinme to damage, and you can't have
acredible fire, and maybe a seri es of questions, then
it would be easier to throw it out if it wasn't a
hi gh/l ow pressure interface; whereas, if it was a

high/low pressure interface then it would be mnuch
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harder to throw it out.

MR. CAMERON: Ckay. \Where do you want to
start on this? These are consequences, hot shut down,
hi gh/l ow pressure interface. Do you put anything
el se?

MR SULLIVAN: More PWR isolation, reactor
pressure vessel isolation, PAR You guys can junp in
her e.

MR.  HENNEKE: Well, on high/low pressure
interface it's either a LOCA or an interfacing system
LOCA, and we would treat those differently. A PORV
opening may or nmay not be considered a high/low
pressure interface depending on the plant. That's a
LOCA. That's not as bad as an interface.

MR,  SULLI VAN It all depends on how you
define a high/low pressure interface. Station
bl ackout or -- station blackout.

MR. CAMERON:. Let ne just put sone of these
down. Let ne check in with you, Fred. s this
consi stent with what you thi nk? Take a | ook at all of
these types of things as a starting point that could

| ead to high consequences. Ckay. Now one question.

Is it -- this is a different beast than these. I

mean, why di d you have this here, "ldentify associ at ed

circuits"? Are all of these systens -- in other
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words, is it sonething that's over here or what?

MR. EMERSON: Just because | thought this --
what |'d understood earlier was that the scope of what
we're witing is inspection guidance for associated
circuits.

MR. CAMERON. Well, that's right. | just
wondered why you listed that with these types of
consequences. | nean, you're |looking at all these.
Ri ght ?

MR EMERSON:. Yeah.

MR CAMERON: To see what associated
circuits you're going to deal wth.

MR EMERSON: Ri ght.

MR. CAMERON. Ckay.

MR, NOALEN: But it's nore in the way of an
overriding entry condition. [It's not an associated
circuit. It doesn't go here.

MR. EMERSON. It's not a high consequence
thing, it's a way to focus your high consequence
consi derati ons.

MR. CAMERON. All right. Any other --
NOALEN: How about seal ed LOCAs?
CAMERON:  What is it?

NOALEN: Seal ed LOCAs.

2 » 3 %

SULLI VAN Reactor cool ant punp seal s?
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Varies fromplant to plant. These guys coul d probably
hel p you out there nore than | can.
MR NOALEN: So it's on the list. Thanks.

MS. KLElI NSORG. How about aux feedwater? 1Is

t hat --

MR CAMERON: Aux feedwater.

MR, SULLI VAN Wll, it's a hot shutdown
system so it's -- any hot shutdown system | guess
would fall in that category.

MR. CAMERON. Yeah. See if you can go back
and try to organi ze t hese perhaps, but at |east you're
comng up wth some things that may have high
consequences, so at least that's a starting point.
Anyt hi ng el se? Excuse ne.

MR. PELLI ZZARI: You are expecting a bus to
be protected by el ectrically operated circuit breaker,
sonehow the power cable and the control cables and
there is a fire, you |ose the capability to trip the
breaker. Say a loss of 125 volt DC control panel for
t he breakers, that woul d be one.

MR. CAMERON:. Ken, | think that you're going
to probably for the stenographer maybe just give us
those things a little bit slower.

MR, PELLI ZZARI : Ckay.

MR. CAMERON. Ckay. How would we descri be
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t hat now?

MR,  PELLI ZZARI : You are tripping the
control power for the electrically operated circuit
breaker so your high voltage breakers require -- you
have a fire that causes a 4 Kv power cable to fail as
well as the control power for the breaker that's
supposed to isolate --

MR. CAMERON: So | oss of breaker --

MR. PELLI ZZARI: Breaker control power.

MR. CAMERON: Loss of breaker. Anyt hi ng
el se. Yes, Bob.

MR. KALANTARI: | don't knowif you want to
list ADS actuation spuriously for boilers, ADS.

MR, CAMERON: So ADS.

MR. KALANTARI : Ri ght . kay. Aut omati c
Depressuri zati on System

MR CAMERON: Ckay. Aut omati c
Depressuri zati on.

MR. KALANTARI: How about di esel generator
started w thout service water, DG start wthout
service water.

MR. CAMERON:. DG start.

MR. KALANTARI: DG start. D esel generator
starts w thout service water.

MR. CAMERON: W thout service water.
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MR. KALANTARI : How about any punps that
that start w thout suction opening?

MR, HENNEKE: These aren't consequences,
these are just scenari os. I nmean, | could cone up
wi t h hundreds of thousands of scenarios. | nean, it's
not necessarily leading to a |oss of hot shutdown
capability.

MR. KALANTARI: If you start that punp with
that suction, you destroy that punp, you drain your
wat er, you have no safe shutdown capability.

MR. HENNEKE: But there has to be a nunber
of other failures that lead to that.

MR. KALANTARI: One punp, you close the main
flow, you close the suction, you start -- that punp
destroys itself. You drain your CST.

MR,  CAMERON: Ckay. Let's get all this.
Bob, can you -- let nme just get that up there. There
may be a disagreenent. W may be going from high
consequence into listing all the different types of
things that go could wong. And | think you' re going
to have totry to sort this out but, Bob, what was the
| ast one?

MR. KALANTARI: The last two | had was any
punp suction closed with punp start signal, closed

punp, suction cl osed or not opening. And then simlar
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to that would be punp start with main flow val ve not
opening, or main flow closing actually if it's open.
Then the punp gets that head, the reactor is at high
pressure. You are trying to punp against a thousand
pounds. Takes no nore than 30, | don't know, 120
seconds. That punp is going to cavitate, destroy
itself, put a big hole in the system

MR. CAMERON: Fred, what do you think about
Denni s coment on sone of these exanpl es?

MR. EMERSON. | agree with him

MR. CAMERON. COkay. So the trick istotry
to differentiate between hot shutdown, high/low
pressure interface, aux feedwater. How woul d you
di stingui sh between say these first three that we're
tal king about, and say these last three? Chris.

MR. PRAGVAN. The last three are specific
exanpl es that nmay or may not be true for a specific
pl ant . They're ways of certainly of losing a
particular function, not necessarily the only ways.
| think they're bounded by the exanpl es we have in the
first page that are nore general, that just say the
function can be | ost.

MR. CAMERON: Ckay. So in other words,
these -- what Bob has given us are all exanples of

ways t hat these capabilities would be lost. GCkay. So
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that they coul d be included under those as specifics.
Ckay. Yeah. Go ahead, Steve.

MR. NOALEN: Yeah. | was going to suggest
t hat as another one, you mght just put in a general
| oss of inventory that would -- you know, that's one
mechani sm that you could | ose inventory cool ant, so
it's sort of a higher |evel.

MR. CAMERON. W have to get -- Wade, |'ve
got to ask you. We've got to get all this on the
transcript. Okay? So let ne knowif you want to say
somet hi ng.

MR. LARSON: | think fromRi ch Fuhrneister's
poi nt of view, he has to get sone very specific things
down, exanples that woul d be good for inspectors, so
the nore specific we get in these exanples, rather
t han goi ng back to the generalities, the better off it
will be for the inspectors. So | think we're speaking
to the issue of the day.

MR. CAMERON: Ckay. Good. Let's see who we
have. Go ahead, Ken.

MR SULLIVAN: | think that all of the cases
that you studied and, you know, they're right. You
can go on for hours to talking about specific
scenari os. But in general, all of those scenarios

fall under hot shutdown with regard to those that

NEAL R GROCSS
COURT REPCRTERS AND TRANSCR BERS
1323 RHODE | SLAND AVE., NW
(202) 234-4433 WASH NGTON, D.C. 20005- 3701 www. neal r gr oss. com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

154

could have a direct and imediate inpact on your
shut down capability. Certainly, if your punp gets a
start signal at the time when the suction val ve goes
cl osed, you're going to lose that punp. But if it's
a high shutdown punp or system then certainly
sonmething -- it's an exanple of how a hot shutdown
system coul d be inpacted, so these are exanples, not
specifically -- you know, you can't define them all
right here and now, that may be significant at every
plant. But | think they all fall under bullet nunber
two there of hot shutdown.

MR. CAMERON: Ckay. Let's go back to hot
shut down. What else do you need to do with hot
shut down? Now Fred put these credible fire, arnored
cable, circuit protection. | mean, where are we goi ng
togoif you wanted to | ook at hot shutdown, where are
we going to go next with Fred' s suggested anal ysi s?
Ken.

MR, SULLIVAN. Well, the first step you do
is you identify the vulnerability, which is what we
didfirst. WEidentified a potential vulnerability as
far as an inspector is concerned. You have a case
where this fl owdi version val ve coul d open. You know,
you're looking at a PNID. You don't know what the

potential of that is occurring right now. It's a
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potential vulnerability. That's all it is.

Fromthere you then go and you | ook at where
those cables are |located, are they in the sanme fire
area, are they in the same cable try, what's their
spatial separation? And you consider those factors
for what's the inpact a fire could have on damagi ng
t hose cables of concern, so the first step in the
process is identifying the vulnerability. The second
step is identifying the potential inpacts of fire
damage to cause that vulnerability, or to have an
i npact on safe shut down.

MR. CAMERON. (Okay. Safe shutdown on top.
Ri ght ?

MR, SULLIVAN. Ri ght.

MR. CAMERON:. One thing that interferes with
saf e shutdown is flow diversion?

MR. SULLI VAN:  Un- huh.

MR. CAMERON: Then you have to | ook at where
the potential vulnerability is.

MR. SULLIVAN. Right. Is there a potenti al
vul nerability? From the PNIDs you'll identify the
fl ow diversion path. Ckay? |If you see two val ves
| ocated in series, and you then find through cable
routing that the cables are in the sanme fire area,

there is a potential vulnerability there. Now you
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don't know whet her just because they're in the sane
fire area, that doesn't nean they're both going to be
affected by a single fire. You know, nmybe, maybe
not, depending on the spatial separation and certain
ot her attributes. Then the inspector would go and
| ook, and see what kind of protection is provided, if
spatial separation is provided for those cabl es.

MR. CAMERON: Let ne ask you. Is it useful
to keep tal king about this particular exanple to see
what we could get down there, that nmay be a good
exanpl e? Dennis, what did you want to say about this?

MR.  HENNEKE: well, | think we kind of
j unped ahead here, that in fact in the McQuire pil ot
for NEI-001 what we want to do is identify as nuch as
we can before we traced anything. W want to know if
the cables are in the area, or travel in the sane
area, but you don't have to go through a cable trace.
In fact, during inspections | think that woul d be even
nore i nportant when they're [imted by tinme that they
want to identify the vulnerability, and certainly | ook
at attributes that they can quantify prior to cable
tracing. So Fred |listed sone things here |ike arnored
cable, circuit protection, that type of stuff. And
anot her exanple of it is the time available. W al

know PORV cabl es, for exanple, are vulnerable. You
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can spuriously operate a PORV, but PROVs and AOVs
actually in many cases will actually go back to their
fail safe position, and the testing showed that the
average tinme for a spurious operation was about two
m nutes, so it spuriously operated, two mnutes | ater
it would go back closed. Now an MOV won't go back
closed. It's going to fail wherever you sent it, but
a PORV or an AOV may go back closed. So if you can
| ast say 10 mnutes, or 20 minutes with a PORV open,
and you're pretty certain it's going to go back
cl osed, that would be one of the factors you want to
i nclude, and even identify that before you trace a
singl e cable.

MR, SULLIVAN: You're absolutely right. M
only problem with that is, you know -- you're
absolutely right. Your test data did show that, but
does that test data bound all configurations found in
every plant? |I'mnot real confortable with that when
you start saying the PROVis going to go closed in two
m nutes. That occurred during a test. It may not
occur for all plants.

MR. HENNEKE: Well, in fact the test didn't
| ook at PORV cables. They just |ooked at --

MR. CAMERON. Let's go to Eric.

MR. VEISS: Yeah. | just want to say that
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| understand the points that were nade, and they're
certainly valid. But to keep us on focus, we don't
have to have the total answer here. W're not |ooking
-- we're looking for a smarter way to do associ ated
circuit inspection, soif we can agree on a fewthings
that are risk-significant, we've acconplished what we
want. We don't need to solve, you know, whether the
spurious operationis bounded by a certain description
inall cases. That's too nmuch for us to try and do.

MR.  CAMERON: Is this going on the right
track for you, Eric and John, or --

MR VEISS: Well, I think we are | ayi ng out
an approach which is to sort of work backwards from
what we originally conceived, to start wth a
consequence and go to the attributes that are attached
to that consequence. | think we -- | had hoped that
we could all agree on a fewof the attributes that are
wel | - docunent ed, whi ch was what | was attenpting to do
with ny chart. | mean, it's docunented in the expert
panel. It's docunented in |arge nmeasure in NEl-001.
| think we all agree that there's different damage
threshol ds for different types of cables. Andif I go
and | find a flow diversion, and | see that it's in
non-arnored cable, and there's no current, that's

sonething | expect ny people to go look for. Am I
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getting a yes out of the audi ence? General consensus?

MR CAMERON: Anybody di sagree with that?
Anybody think that that's not useful? Bijan.

MR. NAJAFI: Yes. | think | totally agree
with that, and also Dennis, that | think you do not
want to go to those fourth and the fifth item I
mean, that's where you go wanting to get to this risk
guestion that Fred has up there. |  thought our
obj ective was to go through the first three, and then
under potentially vulnerable, list an attribute that
allows us to determne which are the candidates,
attributes that sonebody can just go pick up that 10
inch valve as opposed to the four or the two and a
hal f inch valve, so that's where you stop, | think
| nmean, we don't need to go to the third and fourth,
and the fifth.

MR. CAMERON Wien you're tal king fourth and
fifth, what should | take --

MR. NAJAFI: The location of the cable and
separation of the -- | nmean spatial separation,
because those are basically -- to ne it comes when you
really want to determne the risk, and what is the
value or effect of it, but to do that first, you have
to pick that MOV that he's tal king about. That's the

tough part. He's got to pick that MOV anong anot her
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500 MOVs. That's the first step, pick those Ms
anong 500 ot her ones.

MR. CAMERON: And when you say "MW' you
mean?

MR. NAJAFI: Modtor Operated Val ves. There's
a thousand pi eces of equi pnment, he's got to pick five
or ten, or fifty, or whatever.

MR. CAMERON: All right.

MR, SULLI VAN: If I may, nmaybe | could
clarify alittle bit. Picking the MOV or two MOVs out
of the 500 MOVs, that's identifying the potential
vul nerability. The inspector is going to | ook at the
PNI Ds, and he's going to go through a flow di agram
and he' Il cone across perhaps a fl ow diversion path.
Well, there's his two MOVs or a single MOV. That's
how he pi cks the one, the potential vulnerability. At
that stage in the gane that's all it is, is a
potential vulnerability. If both of these val ves open
up, | can have a significant inpact on ny hot shutdown
system kay? That's all he knows right now.

What he's got to find out really for that,
what's the potential for a single fire to cause those
valves to spuriously actuate or nual-operate for a
better word? From that, he's got know where the

cables are routed, where are the control cables for
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t hose valves routed? And once he has that
informati on, he can see the spatial separation for
those cables, and see whether or not a single fire
coul d affect both of those cables or that valve.

MR. CAMERON. So you're saying that these
things that should be -- you're just agreeing wth
what Bijan was sayi ng?

MR, SULLI VAN: Well, your vulnerability,
you're identifying your vulnerability as your val ve,
the potential for that valve to spuriously open.
Okay? And what's going to cause that to happen. The
fire damage to what is going to cause that to happen?
Fire damage to the control cable for that val ve woul d
cause it to happen. Wlere are those cables | ocated?

MR. CAMERON.  Steve.

MR. NOALEN: Yeah, | go back to what | said
before. Again, we're mxing up this problem of the
entry condition versus how we're going to analyze it
once we've decided it needs to be analyzed. And |
think when you get into things |ike spatia
separation, detection suppression available, all of
those things are how he's going to analyze it once
he's decided he needs to do that. But Roy's first
problemis, is he looks at the PNID and he sees two

valves in series that create a diversion path or
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spuriously opened. How does he deci de whether he
shoul d even chase those two cables at all? Very high
level. First, the entry --

MR, SULLI VAN: | thought we've already
establ i shed that as --

MR NOALEN: No, | don't think we have. W
haven't got a single attribute up there that tells him
yes or no, do | chase that diversion path

VR. NAJ AFI : This goes even beyond
mechani cal pi eces of equi pnent, how many instrunents,
how many conbi nati on of the instrunments? So that's --
| nean, it's not as trivial that he's going to | ook at
a PNID and say one diversion path, I'"'mgoing to take
it. And the problemis nore conplicated than that.
| nmean, there's -- to really look at the PNID, one
line diagranms, at time procedures, to pick a
manageabl e set of whatever you can | ook at, which the
next step then yes, location of the -- that's when you
-- if you need to, you start going into cable tracing
and the rest.

MR. CAMERON. (Okay. There seens to be sone
agreenent on that. Fred.

MR. EMERSON: |'mgoing to agree al so. When
| started that list of risk itenms, those were things

that the inspector could evaluate qualitatively to
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hel p him judge how inportant that scenario was. I
mean, Roy, you can go into a room and pretty well
determ ne whether you think it's a high risk room or
not, even based on the conbustibles that are there,
and the ignition sources. | mean, that's a judgnent
you neke every day. It's pretty easy to tell what
ki nd of cable it has, you know, and nost safe shutdown
engi neers can tell you what kind of circuit protection
t hey have. And |I'm just offering those as a few
exanples  of things that the inspector can
qualitatively use to sort out what things he's going
to look at in nore detail, and what things he's not.
The question of where the cables are routed in that
zone requires alot nore anal ysis, and that's not what
| had in mnd as an initial sort of whether sonething
shoul d be | ooked at or not.

MR. CAMERON: kay. Ken, did you have
anything to say on that?

MR.  SULLI VAN Wll, wth regard to
selecting fire areas, the way the i nspecti on procedure
reads currently, we only focus on risk-significant
fire areas to begin wth, as determ ned by the |PEEE
or ot her processes, so the inspection focuses on ri sk-
significant fire areas, i.e., they typically have

ignition sources in there, or high conbustible
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| oadi ngs al ready, so that phase is already done. But
with regard to determ ning potential vulnerabilities
to what coul d i npact hot shutdown, with regard to fl ow
di version, | thought we already had established that.
If it could have a direct and i medi at e i npact on your
shut down system or capability, it would be one you'd
pick. If it could not, forget about it.

MR. CAMERON: Let's go to Roy, and then to
Wade, and see if we can figure out where we are.

MR. FUHRMEI STER: Now as an i nspector, once
we have identified that a conponent is vul nerabl e, our
next step is we go get a control circuit schematic for
t hat conponent, punp valve, whatever it is. And then
we | ook at the control circuit schematic to determ ne
are there potential circuit faults that could cause
mal - operati on? An exanpl e woul d be where you have t he
power supply cable going up to the control roomin the
same nmul ti-conductor cable as the conductor that runs
out to the notor control center to engage the
contactor coil, so our next step, once we have
identified the vul nerabl e conponent, we | ook at the
control circuit. And that's where the inspector is

going to need the next piece of guidance, how many

faults. If it takes two shorts and three grounds to
make the mal-operation, | don't want to go there
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That's too hard. 1'mnot sure it's even credible, but
that's where we need actually the next piece of
gui dance, it's how many control circuit faults do we
have to consider for mal -operation? And then once we
determine is it really sonething we have to pursue,
then we get into the cable | ocation, the separation,
the credible fire, which is all in our significance
determ nati on process, where |, as the i nspector, have

to develop a credible fire scenario to cause the

damage to nmake it happen. | have to be able to start
afire. | have to be able to nmake it big enough, and
t hat al | gets included in the significance

determ nati on which is being worked in another forum
outside of this room

MR. CAMERON: |1'mgoing to clean this up and
put sonething up for your consideration after we take
a break, and see if it's coherent. Wde.

MR.  LARSON: | think you ought to just
follow that thread and see where it goes.

MR. CAMERON: Yes. | think that's a good
idea. That's a good idea. Any comrents on what Roy
just said. Go ahead, Fred.

MR. EMERSON: | don't.

MR. CAMERON:. All right. Bijan.

MR. NAJAFI: You asked, | nmean, one comment.
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That's why |I'm getting exactly the same kind of
exanple vyou're talking about, how many control
circuits do | stop at, whether three or four. This is
the kind of attributes I'mtal king about. It applies
to the nechani cal pieces of equipnment as nuch as it
applies to the circuits. | mean, how many of these
valves in series do | stop at? Two is enough. l's
t hree enough, or four or five? Those are the kind of
attributes that that's what | was |ooking for. And
when | said that even separate the attributes in terns
of the nechani cal pieces of conponents and system and
electrical attributes, do | stop at two val ves, or
t hree val ves, or four val ves, or four diversion paths,
or how many of these, or even diversion path of one
system with a diversion path of a secondary system
that nay be related in ternms of its function for
makeup, so where do | stop? And the sane thing
applies to the circuit, do | stop at arnored? Do |
stop at cable-to-cable? Do | stop at those? So if
those attributes can be nade at sone generic |evel,
then that's going to be hel pful.

MR. CAMERON. (Ckay. Dennis.

MR. HENNEKE: | guess we had a simlar
experience in the NElI-001 pilots, and that we went and

we identified the vulnerability. W | ooked at the
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circuits, and then we tried to do as nuch as we could
with those circuits prior to having to do any sort of
cable tracing at all, because cable tracing is a | ot
of effort. And it's also where you would have to
interface with the utility and say trace ne these
cabl es, and then a coupl e of days | ater they conme back
with the information. And the cable tie-up and that
type of stuff is pretty inportant. How many fail ures,
and we did that in the NEI-001, and we tried to put
that in in the screening process.

Now in that process we mxed in the fire
frequency and all that, which we probably woul dn't
want to do at that point, but there's a lot of things
you can identify which are generally the type of
failure, the type of cable you' re going to be in, and
how many failures it would take. But | know from our
experi ence, you can, just by knowi ng the cable, you
can tell where it's going from It's going fromthe
control roomto the MCC, and it will go through the
cable spreader room and the penetration room or
sonmething like that, so you can already know where
it's going, and then start identifying characteristics
of what it's doing, what cable type it is, and that
type of thing. And that's exactly what we found in

the pilot.
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MR. CAMERON: Eric.

MR VEISS: M reaction to the discussion
that Bijan started about how many of these do we take
into account? Should we take into account three hot
shorts and two ground? M reaction to that is that
goes to Steve's point, which is two questions. Wat
should we tell inspectors to |look for? And second,
how shoul d we anal yze what they find?

And as a manager, | want to turn i nspections
onin a reasonable way, so | don't think I have to cut
it too fine. | don't have to say go |look for four.
If I say one or two, isn't that good enough? Isn't
that going to capture nost of the risk? If | have one
hot short or two hot shorts in a nulti-conductor cable
that lead to four valves opening, diverting all the
AFW flow so it's not available, isn't that good
enough?

| mean, down the road | would like to have
answers to all of these questions, but |'ve got tine
to deal wth things that are of |lower safety
significance and |ess probability, and | can ask
O fice of Research to give ne snarter, better answers
so that | don't do sonething that's going to put a
huge burden on the inspectors, big burden on the

|icensees for an uncertain regulatory effect. If |
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just confine nyself to one or two hot shorts, is there
anybody in the roomthat woul d disagree with that? 1Is
that being too coarse of a sieve for initial
i nspection guidance in an area where we suspended
i nspection because of the controversy?

MR. CAMERON. Bijan, too coarse?

MR. NAJAFI: NO, | don't think, especially
if you go down to two, especially for what the scope
of thisis, whichis primarily mechanical and control.
And we really haven't | ooked nuch at t he
instrunmentation and its i npact on others, but limted
to those, | think that's a reasonable first sift, the
two. | think it is.

MR. CAMERON. Ckay. John.

MR. HANNON: Just let ne put on thing in
perspective, because what we're talking about is
resumng our inspection for associated circuits in
Cctober of this year. Renmenber that the Reactor
Oversight Programis evaluated annually. \Wat wll
happen is once we've gotten about a year's worth of
experience in going after associated circuits with
this limted approach, we're going to feed that back
into the program office for evaluation, and we may
want to expand our | ook in out years, or we nay deci de

that what we're looking at is adequate for our
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pur poses. But it will be evaluated on an annual
basis, once we begin it again, for md-course
corrections, if we find that we need to cut back on
the level of activity we have started, or if we want
to expand it, we'll be able to do that. So we're
starting in Cctober. W're going to be doing limted
| ook inspection based on the criteria that we're
comng up with today, but it'll change over tine.

MR. CAMERON. All right.

MR. LARSON. Just so | understand what you
guys are tal king about, if you gotoaroomwth alot
of cable, a lot of cable trays and you have a fire
that i nvol ves that room two hot shorts though a smal |
room one cable tray, two hot shorts, how does conpare
wi th cabl es spreading on to sonething el se.

MR.  CAMERON: Anybody have an answer for
Wade on that one? Steve, or go ahead, Ken.

MR, SULLIVAN: | believe Eric was referring
towith regard to the flowdiversion, if it takes two
hot shorts to cause that flow diversion, you may need
to consider it. | don't think he's limtingit totwo
hot shorts per fire event. Correct ne if |I'm wong,
Eric.

MR VEISS: Well, yeah, | suppose if you had

a fire in a cable spreading room cable spreading
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roons have thousands of cables in them going to al
ki nds of systens. | think it would be -- it m ght be
unreasonabl e to assune that you're only going to | ook
at - -

MR. CAMERON. (kay. Let's goto Chris, and
t hen over to Fred.

MR.  PRAGVAN: Just to respond to Wade's
gquestion, in ny experience what |'mused to seeing is
that a plant will identify all the hot shorts that
coul d possi bly happen. And it's the truncation of are
we | ooki ng at one, are we | ooking at two or nultiples?
That happens when the plant has to decide what am |
going to do to mtigate then? So if there's an
i ndi vidual hot short that could lead you to an
unacceptable place, | would expect you'll find the
pl ants have mtigated those individual cases. |It's
when you start | ooking at conbi nati ons where | think
you're going to find the plant hasn't necessarily
cont enpl at ed t wo t hi ngs happeni ng i n conbi nati on, that
t oget her produce the unacceptable result. And the
reason | put my sign up originally was your origina
proposal of maybe | ooking at ones or twos, | think is
reasonabl e, when you consi der that for each additi onal
spurious actuation, you are droppi ng down sone | evel

in the likelihood of that next one happeni ng, because
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each one either has a dependent or independent
probability of happening, so the probability of oneis
greater than two, and the probability of three is |ess
than two, so it's going to keep decreasing. So even
t hough you could probably dream up a scenari o where
ten things happen and | ead you to core dammge, the

probability of that happening | woul d expect woul d be

very | ow.

MR CAMERON:.  Fred.

MR. EMERSON:  No.

MR. CAMERON. Bij an.

MR. NAJAFI: | want to add al so sonet hi ng,
anot her reason that | think the one and two is not

only the right, also the nore practical thing to do,
because as these permutation you start increasing, if
our objective is to find the unknown out there, the
i kel ihood that you can find it becones drastically
smal l er and smaller. You can think about three, and
four, and five. By the time you're |ooking for the
five conbination, the likelihood you get |ucky is 10
to the mnus 6 or sonething and you find it, because
the pernmutation just exponentially goes up, so it
beconmes a point of dimnishing return.

| mean, at sonme point it's not really

practical. You can't find all of them so that's I
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think the other reason that ones and twos are pretty

much stretching the practical limt. By the tine
you're at three, you're pretty -- | nean, you can't
find what you -- yeah, | nean it's limted by the

resources and anal ysis that you can put in. And you
can't find all of that. And the other thing

remenber, the second point that is related to what
weight, if I -- 1 understood this process the way to
work is not necessarily by going through fire area by
fire area, it's rather you're looking for the
vul nerabilities, and you start with the PND, so
you' re not saying necessarily for this exercise, not
what you do for Appendi x R outside of this exercise.
You're not | ooking at cable shredding room control
room switch gear room in that way. You start by
| ooking at a system level on a functional |evel
searching for conbination pernutation, where they're
in the cable shredding room or control room or
anywhere for that matter. And if you limted it to
when you get into the cable shredding room if you
have identified five, or ten, or fifteen conbinations
of the two that based on other attributes which we're
still making the point, we need others, because even
conbi nation of the two could be a few hundred. So we

need still other attributes to limt the conbination
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of the two. Then you don't worry whether it's the
cabl e spreadi ng room or sonewhere el se at that point
for identification, so you're looking at it from a
functional / syst eml conponent .

MR. CAMERON. | think maybe it m ght be a
good time to get sone coffee, or maybe even sonet hi ng
stronger, although | don't think they serve it up
there. But why don't we take a short break, and see
if we can do a sunmary of where we are, and howto go
forward with the discussion. And be back at 3:30,
gi ves you fifteen plus.

(O f the record 3:12:57 - 3:35:15 p.m)

MR. CAMERON:. Peopl e have assured ne that
we' ve made progress and have agreed on a nunber of
things, so l'mnot going to argue with that since you
all know nore about this than I do. W're going to
ask Fred Enerson in about a mnute to put the slides
up that he had up earlier about associated circuits
that they thought were of high significance, they
being the NEI Task Force. But | just want to sort of
sumari ze where | think we've been, and see if people
agree or wanted to add anything to that.

First of all, it seenms we've agreed that the
focus shoul d be on consequences, and that the entry

conditions for inspection, two entry conditions. One,
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consequences falling fromthings that can affect hot
shut down and consequences flowi ng from things that
could affect the high/low pressure situation. And
then we get to well, if you find that, what's the
realistic danmage that you have to take a |ook at?
This is the two or less circuits, and if those are
found, then you get into things like the cable
separation credible fire. Does that nake sense in
terms of a hierarchy? And, Roy, do you want to
restate that nore coherently for us, since you' re on
the line?

MR. FUHRMEI STER: Ckay. \What | have heard
as an inspector is that you fol ks have cone to an
agreenent that what 1'm going to look at for ny
associated circuits reviews is vulnerabilities which
can affect the ability to achieve the hot shutdown
function of a system or a vulnerability that can open
a high/l owpressure interface causi ng an unrecover abl e
i nter-system LOCA. That's what |'ve heard, and I
congratulate you on that. It took six years to get
her e.

The next thing that we need as an i nspector
is what is the credi bl e danage to i npose on cabl es and
in the control circuit based upon the cable

construction and install ation. Is it in conduit, is
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it arnored? Is it a multi-conductor, or is it a
single twsted pair? And that's, | think, where we
need to go for guidance for the inspector.

Now we' ve identified which circuits to | ook
at, now we need to tell the inspector what does he
consider for damage in that circuit realistically,
based upon what everybody has |learned from the NE
test?

MR. CAMERON. Anybody want to add anyt hi ng
to that? Al right. W're going to go to Fred for
sonme specific exanples, and see if we can connect
t hese two pieces of the conversation. First, Ken, do
you want to add sonet hi ng?

MR.  SULLI VAN: Well, | have to say that
t hese woul d probably fall under, and let ne know if
I"'m wong, vulnerabilities that can inpact hot
shutdown, but along with those would be instrunent
circuit per msses and control circuit interlock.
That woul d fall under the hot shutdown system

MR. CAMERON. COkay. W know there's a | ot
of sub-categories under hot shutdown, including flow
di version and sone of the other things that Bob and
ot hers have nenti oned.

MR, SULLI VAN Aut omati on actuation and

t hose ki nds of things.
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MR. CAMERON. All right. Fred, do you want
to give us sone exanples, and you have the lavalier
Right? Al right.

MR. EMERSON. COkay. | told Eric and | told
the NRC folks that 1'd put up ny slides which said
where inspection was required. In return, a snal
price to pay is | wuld be allowed a few seconds to
put up slides where inspection is not required first.
That woul d be not doing the |icensees a service if |
didn't do that, so I'll go just put those up, just
remnd you that they're there, remnd the NRC that
they're there, and then ['Il fulfill Eric's w sh.
They are in the handouts. Thank you.

kay. | get paid for playing on words, so
| call this slide "Areas of Inspection Interest”,
rat her than hi gh consequence scenarios. That's the
first one. There's a |ot of sub-clauses in that
Single multi-conductor cable containing circuits for
conponent s whose si nul t aneous fail ure has significant
consequences. That means there's two conmponents in
that one cable, that if they both fail froma fire,
there' s significant consequences associ ated wth that.

That was ny first such slide. That's not a specific

exanpl e. | have sonme nore specifics in the next
slide, so when you want -- is there anything anyone
NEAL R GROSS
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wants to say about that one?

MR.  CAMERON: Ckay. Good i dea. Yeah,
Chri s.

MR. PRAGVAN. | apol ogi ze for putting you on
t he spot, but woul d you be able to break down at | east
alittle bit for us why the words that are there are
there? Anything that we | earned fromthe test that,
you know, led us to word it the way you did?

MR. EMERSON: Yes. What we found out, that
failures within a single multi-conductor cable, the
I'i kel i hood for conductor-to-conductor hot shorts and
having mul ti pl e conduct or-to-conductor hot shorts was
consi dered pretty high, but the |ikelihood of getting
hot shorts between conductors in different cabl es was
much, much [ower. W' re getting spurious actuations
fromthose hot shorts, so that's why | limted it to
a single multi-conductor cable. That woul d seemto be
an area of higher risk, and hi gher consequence t hat an
i nspector could profitably focus on.

Now t he second part of that is do you have
nore than one conponent in there? 1In alot of cases,
|"mnot a circuit expert, in a lot of cases you have
only one conponent with a multi-conductor cable.
Probably not goi ng to happen very often where you have

two conponents whose sinultaneous failure will cause

NEAL R GROCSS
COURT REPCRTERS AND TRANSCR BERS
1323 RHODE | SLAND AVE., NW
(202) 234-4433 WASH NGTON, D.C. 20005- 3701 www. neal r gr oss. com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

179

significant consequences, so that's why |'m saying
this is one area that if you have sonething |like this,
it's worth focusing on.

MR CAMERON. Go ahead, Steve.

MR. NOALEN: Yeah, in a sense he's offering

a caveat on just look at two at a tine. |If they're
all in one cable, you nmay need to | ook at nore than
two. | think that's what this says in the context of

what we were saying.

MR FUHRMEI STER:  Yeah. |If it's all in one
cabl e anything in that cable is fair gane, because you
cannot get too fine in your distinction as to what has
a hot short and what doesn't.

MR.  CAMERON: kay. Let's go to this
gentl eman out here. And | want to check in with Roy,
see if he has anything to say about it. And follow ng
on with what Steve said, is there anything -- is this
consi stent with where we've been in terns of focusing
on consequences and some of these other things we've
been tal king about? Yes. Could you tell wus your
name? GCh, you don't. GCkay. All right. Do you have
anything you want to say about it? It's good. Al
right. Fred, is there anything in terns of what we've
been tal king about, consequences, vulnerabilities,

credi ble damage? 1Is this all pretty consistent with
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that sort of methodol ogy, so to speak, that we' ve been
devel opi ng?

MR. EMERSON: | think so, because if you
start fromthe end of that long stem you're starting
wi th consequences, and then you start talking about
the nunmber of circuits. And then you start talKking
about where those circuits are, soif you start at the
bottom and work your way back to the top, you're
starting with very general di scussion of consequences,
and you're working your way back up to the kinds of
risk factors that we were tal king about earlier.

MR. CAMERON. Okay. Geat. Eric or John,
Mar k, any questions, any conments?

MR, SULLIVAN. Well, with regard to multi-
conductor cables, we know that it's nuch nore likely
to have conductor-to-conductor failures within that
cable than it is to have a cable-to-cable type
failure. That we can agree on.

Suppose | had a situation where | had two
mul ti-conductor cables in a cable tray, and each of
t hose mul ti - conductor cabl es control | ed one conponent.
And a conductor-to-conductor within each of those
mul ti-conductor cables could cause each of those
conponents to spuriously actuate, as an inspector

should | be concerned with that?
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MR. CAMERON:  Fred.

MR. EMERSON: | guess in ternms of what we
saw, to answer Ken's question in terns of the test
data, we did not see in the EPRI test any cases for
t hernoset and arnored cabl e where that occurred. |'m
not saying it could never happen. |I'mjust telling
you what the test data showed.

MR. NOALEN: | feel conpelled to respond to
that one. There were four circuits available, so you
didn't see two given four, but in a real case you may
have many nore of them so | don't think the NEI tests
give a lot of evidence to elimnate possibilities of
two concurring.

MR. SULLIVAN: In general then, | should be
as an inspector, if the conponent is controlled by
mul ti-conductor cable, and has multi -- |I'm nore
concerned wth -- the basic point is |I'm nore
concerned with conductor-to-conductor within a nulti-
conductor than I am cable-to-cable. | think that can
be --

MR, SULLIVAN: Yes. In fact, | would offer
that should be up here. Are we willing

MR. CAMERON

MR. NOALEN: That part should be up there.

MR. SULLI VAN: Yeah, for now. You know,
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again this is not the end-all be-all answer, but for
now woul d we not be confortable saying let's focus on
what we called intra-cable shorts, shorts within a
single cable, and not worry about inter-cable, the
shorts between cables? | would offer that up as
another criteria for here for in, and not in for now.

MR, NOALEN: Exactly right. | think
conductor -to-conductor wthin a nmulti-conductor are
much nore likely, even w thout doing testing.

MR. CAMERON:  Ckay. Let's -- | think we
have a comment on that. Yes, sir. G ve us your nane,
pl ease.

MR, WYANT: [''m Frank Want, Sandia. I
wanted to respond to Steve. | agree with the inter-
cabl e issue not being significant for thernoset, in
terms of thernoplastic test data supported the idea
t hat external cabl e-to-cableinteractions couldoccur.

MR. NOALEN: Thernopl astic is nore |ikely.
Again, | would still ask the question, would we be
confortable for the purposes of getting back in the
busi ness, starting with our focus on intra-cable, and
t hi nki ng about inter-cable for the future? | don't --

maybe t hernopl astic you're not confortable.

MR. EMERSON: I would support what Steve
sai d. It seens much harder to rule out interactions
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intra-cable than it is cable-to-cable.

MR. NOALEN: And again, the idea here is to
get back into business, focus on what's nost i nportant
first. It seens to ne that's a pretty good kind of --
one thing that indicates nore i nportant than not. But
agai n, thernoplastic 1is a good point. The
probabilities for thernoplastic on inter-cable
interactions were nuch higher. It was a sonewhat
artificial configuration that sort of helped that
along, but it is higher for thernoplastic.

MR SULLI VAN So we can't rule out
t hernmopl astic right nowis the point.

MR. NOALEN: Again, if you' re confortable --

MR, SULLIVAN:. If it's thernoplastic you may
be concerned. Inspectors should follow that.

MR. NOALEN: Well, again | think the
question that the group has to answer is where's your
threshold of confort with getting back into business
now? |s your threshold high enough to allow you to
even say for nowwe' re not going to worry about cabl e-
to-cabl e, even on thernoplastic? If the threshold is
not that high, then we've put thernoplastic back in
the mx for cable-to-cable. So again, it's a question
of how high is your threshold now versus things we can

t hi nk about in the future.
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MR. CAMERON: Wen you use the term"inter-
cable", that's synonynous w th cabl e-to-cabl e?

MR. NOALEN:  Yes.

MR. CAMERON: All right. So the suggestion
here is at | east for thernoset, the focus should be on
intra-cable rather than inter, i.e., cable-to-cable.

MR. NOALEN:  Yes.

MR. CAMERON: And thernoplastic may be
sonmet hing that needs to be | ooked at in nore detail.

MR. NOALEN:  Yes.

MR. CAMERON. (Ckay. GCood.

MR, SULLIVAN: | don't know. | think there
m ght be enough evidence in the testing to show that
thernoplastics do fail with some |evel of certainty
cabl e-to-cabl e.

MR.  EMERSON: They fail at a |ower
tenperature. It's not inherently nore prone to
failure. The sanme fire wl| cause a failure sooner in
thernoplastic cable than it will in thernoset.

MR, NOALEN: Yes. But there is also
evi dence that given failure, the thernoplastics were
nmore likely to have inter-cable interactions
sufficient to cause a spurious actuation. | don't
remenber the exact nunbers of how nmuch higher it was.

[t's still lTower than the |ikelihood of intra-cable
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hot shorts and spurious actuation, so it's still
lower. It's not quite as far down the scale as it is
in the case of thernoset material.

MR. CAMERON:. Let's go to Bijan, then Mark,
and then Eric, and Dennis al so has had his card up for
a while. Let's go to Bijan, then we'll go over to
Dennis and Mark. Bijan.

MR. NAJAFI: | hear when we tal k, nostly we
tal k about thernoset versus thernoplastic; whereas, |
thought tray versus ~conduit showed a bigger
di f f erence. At least that's what's in the expert
panel report, that the difference -- the nunbers drop

inter-cable significantly when you go fromtray to

condui t. But when you have both thernposet and
thernoplastic in tray, | don't see nuch, at least in
the expert panel report, | don't see a lot of

di fference between those two nunbers.

MR. NOALEN: A |lot of questions there, but
with the conduit, there was conflicting information.
Sonme of the results indicated that conduits were a
substantial factor, but when we got the full EPRI
report wwth all the data anal ysis which cane out after
the expert panel, it didn't really support that
concl usion, so the conduits may not be that different

fromtrays.
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The t hernoset and thernoplastic with inter-
cabl e shorting, again the EPRI data, and once the full
anal ysi s was done, there was a pretty clear difference
bet ween those two cases. ["m not sure that it's
reflected by the expert panel, because again the
expert panel didn't have the full report.

MR,  \EI SS: Let nme junp in. This is a
cl assic case of bin two. You're listening to sone of
the nation's | eadi ng experts, two people fromthe sane
national |ab, another national |ab, people that were
present during the testing, that were on the expert
panel sonme of these people. This is a bin two item
If you can't achieve consensus on this, this is
definitely a bin two.

MR. CAMERON:  And bin two is need further
research. Right?

MR,  \\EI SS: Need further consideration
per haps research

MR. CAMERON: So we' ve got one bintwo item
Al right.

MR. NOALEN: We've also got a significant
concessi on here.

MR CAMERON: G eat . Thank you, Steve.
Denni s.

MR. HENNEKE: Al right. Two points. On
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the cable-to-cable for thernoplastic, nost of the
cabl es that you're going to be | ooking at are going to
have failure nodes that are inside the cable itself,
so you don't really care whether you have a slightly
i ncreased probability, because if it doesn't fail with
itself, it will fail with the adjacent cable, so
cabl e-to-cable for 95 percent of the cables is really
a no never mnd anyway. So dropping it from that
st andpoi nt woul d be not a big deal, so | guess | would
reinforce that just inside the cable, or intra-cable
is probably the way to go, whether it's thernoplastic
or thernoset.

MR. CAMERON:.  Ckay.

MR. NOALEN: The other thing is, on Fred's
point here is, the reason this is up here is that the
expert panel and the data showed that failures a
relatively independent if the cables, if the circuits
are not in the sane cable. So if you have two val ves
and they're in the sane tray, or they' re in adjacent
trays or whatever, you can treat those as i ndependent,
and you just nmultiply probabilities to get the overal
probability of failure. And we would have liked to
have done a thousand tests to prove the i ndependence,
but --

MR. EMERSON: No, we woul dn't.
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MR. HENNEKE: But we felt fairly confident
that cables fail in a kind of a randomway, and you're
ei ther going to ground, you know, short to ground, or
you're going to sort of see the equipnent. And
depending on the nakeup, the spurious operation
probably vari ed based on the cable type. But when the
circuits were in the sane cabl e, the i ndependence goes
away and there's dependence. So if one occurs, the
second one occurring in that cable is very likely, and
you can't ignore that, so that's the characteristic
that Fred was trying to put up here.

MR, EMERSON: | think we're all in agreenent
on that point.

MR.  CAMERON: Ckay. Bijan, did you have
anything else to say before we go on to the next
exanple? D d you have your -- okay. Geat. Wade.

MR. LARSON: | guess |I'm confused on this
one point. Wen we used to do any and all one at a
time, now we're doing any -- when we get to this
situation are we doing two sinultaneous failures?

MR. EMERSON: That neans you can't rul e out
nore than one. It nmeans you might just as well have
two or three, as one within a single multi-conductor
cabl e.

MR. CAMERON. Did he answer your question?
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Al right. Fred, do you want to go to another
exanpl e?

MR. EMERSON: Again, this | think fits into

the criteria that we were -- kind of the nethod that
we were tal king about earlier. You start with a
consi deration of consequences. |f the spurious -- and

again renmenber, the difference between this and the
last slide, is the last slide we were tal king about
mul tiples. This one we're tal king about singles, so
how do you -- what sorts of singles would you focus
on?

Well, obviously we're going to start wth
ones that have high consequence based on our earlier
di scussion. But then the next two factors that |'ve
listed bel owthere woul d seemto be, based on the data
that we saw on the testing, ways that you could
determine that these were high or Ilow risk-
significance, as well as high or | ow consequence. |If
you were not able to -- if it had high consequences,
and i f you could not denponstrate, and you coul d argue
over the specific kilowatt levels and the specific
nunber of mnutes, but generally if you couldn't
denonstrate that the fire was low intensity for a
fairly short period of tinme, then you m ght have to

consider it. And if you didn't have the circuit
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protected by sone sort of current linmting device, so
our contention would be if you have hi gh consequences
plus these other two factors, you cannot rule out
singl e spurious actuations. The converse of that is
if you can denonstrate that the fire is of very short
duration, or of lowintensity, and does have circuit
protection, you mght be able to rule it out.

MR.  CAMERON: How do people feel about
bringing inthe probabilities on this one? And, Wade,
| know you have a question or conment. W' |l get to
you. Steve, conmment?

MR, NOWLEN: Vell, we're -- a couple of
comment s. W're crossing the line a little bit,
because as an entry condition you' re not necessarily
going to know what your fire threats are. Agai n,
you're working froma PNID, so --

MR. EMERSON. | understand. That's why we
start with consequences.

MR.  NOALEN: Ri ght. You're crossing the
line. And the other one is on the second one, | don't
agree with that criteria, 450 kilowatt fire is a big
fire, and | think you have to consi der that under sone
ci rcunst ances you can easily have damage in | ess than
15 m nutes.

MR. EMERSON. Just goi ng by the data.
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MR NOALEN: Well, we could --

MR. EMERSON. W shoul dn't be arguing over
interpretation.

MR. NOALEN:. But for the record, | object to
t hat second bullet, so we can talk about it.

MR. CAMERON. In the sense that it nay not
-- 450 kilowatts isn't necessarily insignificant. 1Is
t hat your objection?

MR. NOWLEN:. Yes. | would prefer to see
this expressed in a tinme tenperature sort of
relationship. If | have a fire that doesn't expose ne
at above ny damage threshold, then |I'mokay. But if
|"ve got a 450 kilowatt fire and I'min the flane
zone, you know, your danage time i s seconds, so again,
| think it -- you know, bringing in the concept that
certain fires aren't going to lead you to danage is
fine. It's a part of the risk equation.

MR,  EMERSON: We could argue over the
t hr eshol d.

MR. NOALEN:  Yes.

MR. EMERSON:. That's probably not what we
need to be doi ng here.

MR. NOALEN:  Agr eed.

MR. CAMERON. Let's go to Mark.

MR. SALLEY: Yeah, just to second what Steve
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i s saying. The criteria of 450 kilowatts or 15
m nutes, that doesn't add up in fire science. GCkay?
Just to give you an exanple, if you take that small
encl osure there, put the 450 kil owatts in there versus
the sole roomwith a cable tray at the ceiling, a big
different event, so you can't use that as a criteria.

MR. EMERSON: COkay. The point of that is
you need -- the data showed that you need a fire, a
substantial fire for a substantial period of tine,
whet her it's 15 m nutes, or 10 m nutes, or 20 m nutes,
or what ever. There is a threshold that you could
possi bly -- probably al nost everyone woul d agree on,
but maybe that obviously isn't it.

MR. CAMERON. Ckay. Chris.

MR. PRAGVAN. All right. Correct me if I'm
wrong, but another way to express that m ght be atine
at a particul ar tenperature.

MR,  EMERSON: Yeah. I think that's what
Mar k just said.

MR. SALLEY: Yeah. Just to go on, tine at
a tenperature, or with radiation heat transfer, you
ook at an incident flux, and either one of those
val ues we could buy into, but this is just --

MR. CAMERON. Ckay. There's di sagreenent

per haps on what the exact conditions shoul d be, but --
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MR EMERSON: But it sounds like there's
agreenent on the concept.

MR. CAMERON: Ri ght.

MR. EMERSON. The tine plays a role in it.

MR. CAMERON. Yeah. Go ahead. Steve.

MR. NOALEN:. Yeah. | wanted to ask about
the last bullet, because | renmenber the CPT was
considered a factor of |ike two.

MR EMERSON. Well, what we saw with the
data was that the CPT gave you nuch nore |ikely to get
a short to ground rather than a hot short, so we felt
that that --

MR. NOALEN: | thought the data said that
hot short probability wasn't actual |y changed, but you
coul dn't get enough energy across a lot of the faults
to energi ze the device, and so that reduced -- | think
the expert panel said it gave it a factor or two,
wi t hout CPT versus with CPT.

MR EMERSON:. Yes, that's correct.

MR. NOALEN: A factor of two isn't alot in
ri sk space.

MR. EMERSON: The net result was that the
short to ground was nore likely to be the initia
failure when you had adequate current limting devices

inthe circuit, if you had a failure at all.
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MR. SULLIVAN:. Do you think the size and t he
rating of the CPT m ght affect you?

MR. EMERSON:  Sure.

MR. SULLI VAN Just having a CPT may not --

MR. EMERSON: Yeah, these are very broad
criteria. And again, | don't knowthat we need to go
there and argue specifically over voltage and current
t hreshol ds, but again, consider it in terns of the
concept .

MR. NOALEN: Yeah. | guess the other thing
istothink these are things that you would put in the
bin. It doesn't say the converse, you woul d take out
of the bin.

MR EMERSON: Well, notice |l saidall of the
above. |If you had -- if you fail to nmeet any of those
criteria, then | would drop it out of the bin. But
again, we can argue over the criteria.

MR.  CAMERON: Some mght -- if you just
focused on consequences, obviously if it didn't neet
t he second or third bullet, for those peopl e who focus
only consequences, it would not drop out of the bin of
area of inspection interest. R ght?

MR. EMERSON: Yeah. The reason | put those
two qualifiers in as second and third bullets were

t hose seened to be t he nost obvi ous cases of sonet hing
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that made a big difference in the overall risk of
whet her you had a spurious actuation or not. Renenber
we' re tal king about spurious actuation, not hot short.

MR. CAMERON. Let's go to -- Wade had a --
are you okay? Bijan.

MR. NAJAFI: One thing | want to point out,
that renenber we already set sonme other criterias
before this between thernoset and thernoplastic, and
trays and conduits, so if this CPT -- |'m sorry,
inter-cable and intra-cable, if we're |ooking at the
two wires as an intra-cable already the CPT, the
effect is not going to nake it negligible because it
was high to begin wth. But if it's inter-cable,
unless we ruled it out already, that nunber was lowto
begin with to have CPT, or is going to nake it even
lower than it was, so | guess to ne if we had nade
t hat deci si on between i ntra-cabl e and i nter-cabl e t hen
we don't need this, because the effect on the intra-
cabl e basically doesn't support it. It nakes it from
.3to .6, or from.6to .3, froma too high to a high,
and frominter-cable was al ready | ow and we di scarded
it anyway.

MR. EMERSON. There m ght be any nunber of
other plant specific risk factors that could be

appl i ed here. These seem to be sonme of the nore
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obvi ous ones.
MR. CAMERON: Before we go on, | always |ike

to check in with our inspector. Roy, any comment on

t his one?

MR.  FUHRMEI STER: Actually, | do have a
comment. The second criterion, if you just changed
that to the cable -- if you can inpose the damage

threshold on the <cable, either radio flux or
tenperature, that's a lot easier for nme as an
i nspector to determ ne.

MR. CAMERON: Great. Thank you, Roy. Staff
we got that one, that comment? All right. Now are
there nore areas of inspection interest?

MR EMERSON: No.

MR. CAMERON: So there's a |lot of areas of
non-i nspection interest.

MR. EMERSON: WV figure Roy can conme up with
a lot of areas of interest on his own, and he probably
doesn't need a whole | ot of help.

MR. NOALEN: Fred, could you go back to the
previ ous slide, your |ast areas where inspection is

not required? Now you've got multiple high inpedance

MR.  EMERSON: Oh, you want to see not

required.

NEAL R GROCSS
COURT REPCRTERS AND TRANSCR BERS
1323 RHODE | SLAND AVE., NW
(202) 234-4433 WASH NGTON, D.C. 20005- 3701 www. neal r gr oss. com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

197

MR. NOALEN: Yeah. Well, | think this is
one where consensus is developing, and |I'm just
wondering whether it's true or not. It's got two

itens on it, multiple high inpedance faults and open
circuits as an initial fire induced failure node.

MR. EMERSON. All right. That's the first
one.

MR. NOALEN: No, the third one.

MR. EMERSON: Onh, the third one.

MR. CAMERON. And | think we can go through
t hese systematically too.

MR. NOALEN: Well, this is one -- ny sense
is that there is a consensus on both of these itens.
Can we get that expressed now and take these two off
t he tabl e?

MR. CAMERON:. Do you need to say anything
about themto descri be themso that peopl e understand,
or is this very clear to everyone? |s anybody -- |
guess does anybody di sagree t hat these shoul d be t aken
off the tabl e?

MR. NAJAFI: | just wanted to second that,
and | agree that these could be taken off the table.

MR. CAMERON: All right. Thank you. Ken.

MR,  SULLI VAN | would agree that these

could be taken off the table, with the exception of
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mul ti pl e high inpedance faults. |If the failure could
have a significant consequence, |oss of power supply
coul d have significant consequence on your shutdown
capability. By that | neanif it's powering equi pnment
that's needed i medi ately for hot shutdown, you may
need to consider that.

MR. NOALEN: Well, let nme rephrase it then.
In the short term goal of getting back in the
i nspection business, with this not being the fina
answer for all tinme, can we tenporarily take it off
t he tabl e?

MR. EMERSON: WE could put it in bin two.

MR. NOALEN: Put it in bin two, exactly.

MR.  CAMERON: Anybody want to -- | don't
know if Liz and Ki ang want to say anyt hi ng about this.
Do you want to -- no.

MR. CAMERON: All right. It seens that a
nunber of people think this can just be taken off the
table all together, or at nost, some peopl e think that

the MHIF should be in bin two for further research,

sonme type of action in the future. Ckay. Now it
seens that there's agreenent on that. And, Roy, |
love this. | can just keep picking on you after each

one of these things. Do you have any concerns about

t hat ? Al right. No is the answer from our
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i nspection staff. How about other -- | nean Eric has
said -- do you want to go through the rest of these
areas where inspection is not required?

MR VEISS: |f you ve got tinmne.

MR CAMERON: Sure. Let's do it.

MR. VEEISS: When are we quitting?

MR. CAMERON: | think that our goal is to
aimfor 4:45, unless soneone wants to -- has a big
urge to stay longer. But if we do have business to
conduct we'll stay |longer, but the goal is 4:45.

MR. EMERSON. Now | can either put up that
general slide with a lot of clauses in it, or | can
put up this slide which has a lot of specific
exanples. Wiich one would you rather dig into?

MR. CAMERON:. |Is the first one, the previous
one the -- it covers all of those specific?

MR. EMERSON. This one is nultiples.

MR. CAMERON:.  Ckay.

MR. EMERSON. This one is singles. Wich
one do you want to talk about first?

MR. CAMERON. All right. Singles.

MR. NOALEN:. | think we al ready tal ked about
the first one. You want to recap that?

MR.  CAMERON: kay. There's sone debate

about the tenperature used, the tinme needs to be
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factored in, the anmount of space.

MR, SALLEY: If we gave you that in say a
tenperature around the cable, or an incident heat
flux, wouldn't that be good, and duration?

MR. CAMERON: Anybody have an answer for
Mark on that? He's suggesting reframing that in a
di fferent way.

MR. EMERSON: | think it needs to be
refranmed in a way that the inspector can answer
easily. He may not have access to heat flux. 1 don't
know. Roy, you have to decide what kind of
information you need to rule on that kind of a
t hr eshol d.

MR. LARSON. The utility is going to have to
provide it in order to make that inspector --

MR. NOALEN: The inspector needs --

MR. SALLEY: One of the other projects that
we have is sone fire dynamcs that we work with the
i nspectors, which we're going to nake publicly
avai |l abl e here in about two nonths for the industry to
corment on, so that's a very easy way to do a
cal cul ation for hot gas | ayer and incident heat fl ux,
so that would work in with this.

MR. CAMERON. Ckay. So that is an area of

probably bin two, further research, to be evaluated in
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i ght of what you guys are going to cone up with. All
right. Arnored cable with fuses.

MR EMERSON: |'d defer to a Double E to
expl ain exactly why that's on there, but that was a
conclusion fromthe testing.

MR. CAMERON: Any comment on that? o
ahead, Denni s.

MR.  HENNEKE: Since |I'm the arnored guy,
actually in the previous slide there was a multiple of
t hernoset and arnored, and | don't think you guys
woul d agree with the nultiple thernbset because that's
what you're asking the inspectors to look at. But the
multiple arnored would kind of enconpass, a single
arnmor would fuse. | nean, our criteria again was 10
to the mnus 2 here for throwing it off the table, so
-- and multiple, or arnored with fuses was a . 0075, so
it'"'s 7.5 tento the mnus three, and nmultiple arnored
was a m ni num of about 10 to the mnus 3 so | think,
you know, from an arnored cable standpoint we'd be
happy just to get nultiple arnored, and that's
justified by the data.

MR,  CAMERON: Ckay. Any ot her conmments?
John.

MR. HANNON: Dennis, just for clarification,

the nunbers that you just cited, the threshold for
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taking it off the table, what was that in terns of?

MR. HENNEKE: Just the probability of
spurious operation. And, you know, there's no
criteria, but when you throwit into the fire nodel
and Steve and | had tal ked about that before. And the
probability of it -- you know, frequency of a damagi ng
fire, and manual suppression, and severity factors and
all that, that at that point, spurious operations
becomes a no never mnd. And it also is much nore
reliable than your alternate shutdown, or your safe
shut down, because your safe shutdown is already at 10
to mnus 1, 10 to mnus 2 system so at that point it
beconmes uni nportant.

MR. CAMERON: Let's go to Steve.

MR. NOALEN: |'d suggest that this m ght be
another bin two item that for now we should be able
totake it off the table. Miltiples were -- involving
mul tiple arnored cable. | think, you know, that the
anount of test data that we got on arnored cabl es was
fairly limted. There were just two tests with eight
circuits basically, soit's still alittle fuzzy, but
| think for nowl'd be confortable putting this in bin
two, the way Dennis has phrased it.

MR. CAMERON. Bij an.

MR. NAJAFI: If | renenber correctly, the
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cable-to-cable went into bin two, as well, or went
into bin three?

MR. CAMERON:. Cabl e-to-cable for thernoset
is in bin three, 1 think, but cable-to-cable for
thernoplastic is in bin two.

MR NAJAFI : If the cable-to-cable for
thernoset is in bin three, why arnored cable to
arnored cable is in bin tw?

MR. NOALEN: No, that's not --

MR NAJAFI: It's intra-cable for an arnored
cabl e.

MR. EMERSON. It's a single spurious.

MR. NAJAFI: Single.

MR.  NOALEN: Vell, we were tal king about
mul tiples. Do we have to consider a thousand series
that are i n separate cabl es opening, and | woul d argue
that if it's an arnored cable in both cases, then for
now we' re probably okay putting that in bin two for
future eval uation

MR NAJAFI: Separate conponents?

MR NOALEN: Two separate conponents. Yes,
we had put twosies on the table.

MR. CAMERON. COkay. Fire tenperatures for
vari ous types of cable.

MR. EMERSON: That cane straight out of the
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expert panel, the fragility curves where they
post ul at ed al nost zero chance of cable failures bel ow
t hose tenperat ures.

MR. CAMERON:  Mark.

MR. SALLEY: Yeah, just |ooking at the first
one, you've got the energy in kilowatts, and this
fourth one you have tenperature and degrees
Fahrenheit. Once again, | think we can marry those
two together, make it rmuch sinpler, keep the units in
this tenperature for this

MR. EMERSON: Vel |, the reason |
differentiated them was because again, the fourth
bullet is stated very explicitly on one graph in the
experts panel report. There's really no question
about it. The other one -- the first one of the
threshold involves tine as well as tenperature, and
one thing that was very obvious to ne in watching the
testing was the tine, especially with thernoset cabl e,
pl ays a significant role in the |ikelihood that you'd
get a spurious actuation, because you'll likely have
enough tine to mtigate or to take care of the fire
before it gets to the point where you' d get a spurious
actuation, so the two really are separate.

MR. SALLEY: Well, they're separate, but the

thing -- in your fourth bullet, you' re below the
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activation tenperature for the types of cables for
themto have damage. Once again though for the, you
know, servicing Roy here, as the custoner that has to
do the analysis, if | can give him everything in
tenperature it woul d be easier for himto work it out,
rat her than flipping back and forth, so | think we can
conmbi ne the two. I mean, the fourth bullet is an
entry statenent. If you can't get a fire that's
hotter than 680 degrees Fahrenheit in the ceiling,
then you' re wasting everybody's tinme. And we do that
today in SDP space, so that's nothing new for us.

MR. CAMERON: kay. Dennis, did you have a
comment on this? Okay. Wde, and then we'll go to
Ki ang. Wade.

MR LARSON: What's the role that the fire
brigade is assuned to play in this kind of a slide
when you' ve got tinmes and tenperatures?

MR. EMERSON: Well, that was the reason why
we wanted to bring the tinme factor in, was to give the
-- because if the tinme frame is | ong enough, that the
fire brigade or automati c suppression can reliably put
out the fire, there appears to be enough tine for that
to happen, so that's why | wanted to nmake sure the
time factor was explicitly included in a reasonable
way.
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MR. CAMERON. Ckay. Let's go to Kiang.

MR. ZEE: Actually, | have a question. |
apol ogi ze, but back on the third bullet. For
thernoplastic in conduit -- discussing that?

MR. EMERSON: | don't know that we got to
that |l evel of detail. W tal ked about thernopl asti c.

MR ZEE: |  know we talked about

t her nopl astic cabl e-to-cabl e and conduct or-to-
conductor --

THE COURT REPORTER: Pl ease use the
m cr ophone.

MR ZEE: 1'lIl try talking |ouder. But I
guess when you get back to the third bullet, this
whol e notion of cabl e-to-cable hot shorts on arnored,
so forth, it would seemlike -- well, conduits ought
to be considered. If it's effectively the sane
function as the arnoring on the cable for cable-to-
cabl e.

MR. NOALEN: Yeah. Let ne take a shot at
that. | would agree if the cables are not co-I ocated
inthe conduit. You' ve got two cables within a single
condui t.

MR. ZEE: Onh, agreed. This is presum ng the
source, the power sources are on the other side of the

nmetal |l i ¢ boundary.
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MR. NOALEN: Ch, absolutely. Then |I don't
t hi nk anyone -- again, it's physically inpossible to
do that w thout going through ground.

MR. ZEE: Right. That's all | was saying.

MR. CAMERON. Ckay. So that's clear?

MR. NOALEN: Yeah. | think the point, if
can paraphrase it, is that cable-to-cable involving
cables where one is inside of a conduit, and the
second cable is not co-located in that same conduit
are bin three, physically inpossible wthout going
t hrough ground.

MR. CAMERON. (Okay. Thank you. Let's keep
nmovi ng on this, because you have anot her slide, don't
you?

MR EMERSON:.  Yes.

MR,  CAMERON: Ckay. How about the three
phase hot shorts? Any problens with that being in bin
t hree?

MR. EMERSON. Except for high/low pressure
interface.

MR. CAMERON: Except for high/low. WE have
a comment from Kiang on that.

MR  ZEE: Well, | guess |I'm kind of
strugglingwith this, I guess with three phase needi ng

all the phases to conme together in the right sequence
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in the absence of touching ground or any of the other
phases. I'mstruggling alittle bit even for high/l ow
pressure.

MR. EMERSON. And that was our reason for
putting it on there. There's no point-- physically
what has to happen, there is no difference between

hi gh/ | ow pressure interfaces and ot hers.

MR. ZEE: R ght. | nean in general for the
hi gh/l ow pressure interface, | alnost by definition
have redundant valves that are already close. " m

al ready forcing one of themto go open by sone ot her
nmeans.

VR. EMERSON: The di fference IS
consequences.

MR ZEE: Right.

MR. EMERSON: So if consequences has a high
val ue in deciding what the inspector is going to | ook
at, it would be difficult to throwthat out. If what
you're considering is the actual risk that this wll
happen, there's no difference between that and any
ot her three phase hot short.

MR, ZEE: | guess what |'mgetting at is the
three phase hot short takes out one of ny boundary
val ves. | nmean, are we nmeking the statenment -- |

guess, Ken, you're saying we should keep themin for
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hi gh/ |1 ow pressure interface.

MR. SULLIVAN. The reason that guidance is
out there is because the consequences are
unacceptable. That's why the gui dance was devel oped.

MR. NOALEN: Yeah. This is a case where you
run into conflict between really adverse consequences
versus potentially a very lowlikelihood event. 1| can
say that fromthe requalification study perspective,
we are not considering these. WE have not included
them W generally think they're lowrisk, but again,
t he consequences t hat, you know, the consequence pi ece
is big.

MR,  SULLI VAN: It's one of those areas
that's very lowrisk potential probability, and a very
hi gh consequence.

MR. CAMERON. (Okay. So here's one of those
exanpl es.

MR, SULLIVAN:. So in lieu of protecting the
cabl es, what the Conmm ssion has determined is that
t hese consequences are unacceptable. And if you're
not going to protect them you have to showthat these
types of faults, given their very |ow probability,
wi |l not inpact safety, cause themto occur.

MR. CAMERON:. Eric, why don't you go ahead,

and then we'll go to the rest.
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MR VEISS: Well, | understand what Ken is
saying. M perspective on this though is that we're
not here to really revisit |icensing basis. We're
here to sort of see as engineers, as experts, do we
think this is bin one, bin twd, or bin three? And I
sort of heard |ike an argunment that it's bin two, bin
three, and an argunent that it's bin one. And | w sh
|'d get a sense of the audience. | have a sense from
over there that it's a bin three.

MR. CAMERON. Let's go to Bijan and Chris,
and see if we could get that sense.

MR. NAJAFI: When you started, | thought you
answered ny question. That's why | turned ny card,
but at the end, | think you -- if you're looking at it
from a risk-significance spectrum definitely ny
opinion is bin three, because it's true that the
consequence i s high, but the frequency i s denonstrat ed
being so low that | believe the conbination wll
justify the bin three.

However, ny question was that how does it
fit into the current practice of the Appendix R? |'m
not an Appendi x R person, but | thought that is within
the bounds of analysis that nobst Appendix Rs have
| ooked at, high/lowpressure interface for three phase

hot short. WMaybe not, but --
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MR. VWEISS: WE re not goingtothe |licensing
basi s issue.

MR. NAJAFI: Then | agree it's three.

MR. CAMERON: |'ve got to pull this out now.
kay. Thank you, Bijan, and John, and Dan.

MR. NAJAFI: | guess ny point was, to answer
your question, | believe it's bin three.

MR. CAMERON. Right. Chris.

MR. PRAGVAN. Bin three. Several years ago
the NRC actually asked the BWR Owmers Goup is there
any additional light we can shed on the specific
question of whether three phase should be in or out of
the regul atory context based on new insights we have
today on risk that we didn't have back when 610 added
this guidance, and so that's made its way into the
NElI - 001 appendi x. And we think that's -- what we
tried to do in there is provide sone probabilistic
information that may suggest that this particular
bull et could be excluded even for high/low pressure
i nterfaces, and hope sonme day maybe that when NEI-001
gets through the life cycle it's on, then Staff wll
accept that for licensing basis situations. But |
think the datais there nowto say that the risk, just
froma purely risk-based decision it belongs in bin

t hr ee.
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MR.  CAMERON: Eric, does that give you a
better sense?

MR. WEISS: Yeah. [I'mglad that | asked the
guestion. | got a better sense of the audience.

MR. CAMERON. Right. How about DC notor?

MR. EMERSON. |'mgoing to have a hard tine
explaining the electrical data and electrical
engineering terms so I'mgoing to defer to soneone.

MR PRAGVAN: |I'IlIl take it, Fred. This was
simlar to the previous bullet. The Staff asked us
several years ago as the Owmers Goup, would you
handl e a 250 volt DC notor any differently than you
woul d handl e a three phase AC notor operated val ve?
And when you actually |look at the way they' re wred,
it takes even nore hot shorts of the proper polarity
to make a 250 volt DC MOV change state, than it does
to nmake a three phase AC MOV change state. So any
justification that you may accept for the AC three
phase MOV woul d surely apply to the DC MOV as wel |,
since it takes even nore hot shorts to nmake the thing
nove.

MR \EI SS: Wiy is that? " m curious.
There's three conductors going to the three phase AC
notor. There's two conductors going to --

MR. PRAGVAN: No. It's a 250 volt notor.
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It's reversing notors so you have a shunt and a fi el d,
so you actually need five separate conductors to be
energi zed for the valve to nove

MR. CAMERON. Ki ang, do you have sonet hing
that you wanted to add on that?

MR. ZEE: Yeah. [|I'mjust going to chine in
and agree. | nean, you could probably conceive a way
where if you put the right polarity on four to five
conductors, you can get the valve to do sonething if
you are m ssing sonme of the field strength. And for
the regular DC notors, you still have the shunt field
that's going to cone back, where at | east a regul ar DC
notor you're back to three. For valves you have five
conductors, but like | said, you mght be able to
conceive a way if you get the right polarity for the
conductor, and it has to be in the right sequence.
O herwi se, it doesn't work.

MR. CAMERON. (Ckay. Let's go to Sandi a.

MR, WYANT: AC notors versus DC notor
situation is kind of tricky. Granted going to the
notor itself you do have a nunber of conductors, but
it's an integral part of the control system so you
may only need, depending on the whole system setup,
you may only need one single smart polarity short,

positive to positive, negative to negative at the
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right spot in the control circuitry. So that
probability we feel is sufficiently high enough to
include it as a regul ar conponent of investigation for
the requantification study.

MR. EMERSON. And | wasn't trying to suggest
that this is specifically the cables fromthe notor
control center out to the valve operator that make it
nmove, and nmaybe we could add sone nore words to that
bullet to make that part clear. That's what the NEI-
001 appendi x specifically is tal king about.

MR. CAMERON: So you just need to be nore
preci se on what you neant by that, and it seens |ike
there's an agreenent that that's in bin three. How
about the last --

MR NOALEN: | don't think there was
agreenent that it's in bin three.

MR. CAMERON.  Ckay.

VR. NOWLEN: I'd want to see the
clarification.

MR. CAMERON. Ri ght.

MR NOALEN: It may -- with that caveat --

MR. CAMERON: Okay. Last bullet on AOvVs and
PORVs.

MR. EMERSON. One of the things that we saw

during the test was that typically, not always but
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typically the -- the duration of a spurious actuation
was one of the things that we took data on during the
tests, and typically those were on the order of a
mnute or so. Sonetimes they were nuch, much |ess,
just a very few cases they were nore than that. For
AOVs and PORVs once you renove the power, once the
valve will return to the safe position once the power
is renmoved. If the duration of the spurious actuation

is short, and then it shorts and t he power is renoved,

then it will go back to its desired position, so we
figured that -- we felt that given the shortness of
the duration, we could take these -- we could put

these in bin three. That's not true for MOVs which
stay in the undesired state once they're activat ed.
MR. CAMERON: We have one conment out here.
MR PELLIZZARI: |s that statenent inclusive
of high/low pressure interface val ves?
MR. PRAGVAN. It says PORV so yes, it is.
MR. EMERSON. Well, it depends on whet her
you consider a PORV a high/low pressure interface.
MR, PELLI ZZARI: There's plants where if a
PORV stays open for a mnute, they're approaching
unrecoverabl e condition. Does your study include the
application of suppressants and its effects?

MR. EMERSON: |'msorry. Your m crophone --
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MR. PELLI ZZARI : Does your study consider
the application of suppressants wth respect to
duration or sustaining hot shorts keeping the valve
ener gi zed?

MR. EMERSON: No. The -- just took into
account how long a spurious actuation |asted
i ndependent of any suppression.

MR. CAMERON: St eve.

MR.  NOALEN: Yeah. What happened in the
tests were all of the faults that were observed
eventual |y cl eared when conductors shorted to ground
and blew out the control. Eventual |y, yeah. And |
t hink the | ongest that was observed i n those tests was
13 m nutes.

MR. EMERSON: | think it was 8, but there
were sonme that were a few seconds, and | think there
was one that was as long as 8 m nutes, nost of them
were on the order of a mnute or so.

MR. NOALEN:. Well, ny recall was there were
at |l east a couple that were nore than 10 m nutes, but
regardl ess, all of themeventually did clear, so the
guestion is timng. And that would be ny comment

here, is that there ought to be sone consideration of

timng available. You know, | believe the averages
were about 2 mnutes, so for your plant, | nmean maybe
NEAL R GROSS

COURT REPCRTERS AND TRANSCR BERS
1323 RHODE | SLAND AVE., NW
(202) 234-4433 WASH NGTON, D.C. 20005- 3701 www. neal r gr oss. com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

217

we need to be out at the 95 percent confidence limt,
whi ch brings us out to that 8 10 mnute tinme. And if
you can show that that's adequate, that doesn't get
you to the situation. And perhaps it's off the table,
so | think the idea is appropriate, but there should
be a timng factor, sone verification of the tine.

MR. CAMERON: Ckay. Let's hear one nore
comment here, and | think Roy has a conmment on this.

MR. FUHRMEI STER: This | ast bull et where the
power operated relief valve is going to be very much
pl ant dependent. WE have a facility in Region One
that recently reported that if the first indication of
fire damage is the power operated relief valve going
open, they're going to have a steam bubble in the
vessel within two mnutes, soif it clears in 8 to 10
mnutes, it's not going to nake it.

MR EMERSON:  Under st and.

MR,  CAMERON. Ckay. Thank you, Roy.
Denni s.

MR. HENNEKE: Yeah. | nean, we're | ooking
at it froma risk-based, having a steambubble is not
core damage, and that's kind of what we were trying to
differentiate. WE're going to |ose subcooling -
there's no question - froma PORV being open just a

short anount of tinme, but it takes quite a bit of tine

NEAL R GROCSS
COURT REPCRTERS AND TRANSCR BERS
1323 RHODE | SLAND AVE., NW
(202) 234-4433 WASH NGTON, D.C. 20005- 3701 www. neal r gr oss. com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

218

and t he thernohydraulics for our plant showed 20 to 30
m nutes that it would actually cause core danmage. And
that's all dependent on the tinme on ejection and so
on, but it would take a substantial anount of tine.
And once it went reclosed, you would still have
subcool i ng i ssues, but you woul d not have core danage,
and that's kind of the point. So if you identified
it, and it went down SDP space, and we showed it goi ng
back closed, then it would show | ow risk. | don't
want to waste the tinme | ooking at lowrisk i ssues just
because you | ose your subcooli ng.

MR. CAMERON. Okay. W need to do a couple
of things here. One is we'll hear Bijan on this
issue. There's another area of low interest, and I
think we need to try to sumup. | want to give both
Eric and Bijan for sonme final words. And, Bijan, on
this issue.

MR. NAJAFI: | just wanted to point out that
if atinme is added to that, and a tinme frame of 8 to
10 minutes is sonmething that can be lived with, then
it's appropriate to use. Qherw se, the nunbers were
not the sane - correct neif I'mwong - for thernoset

and thernoplastic, that there were a snmaller nunber.

But this -- | guess part of this questionis, was it
dependent -- was it a different nunber at the tine for
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t her noset and t hernopl asti c, because | thought that --

MR. NOALEN: Yeah. Actually, 1've got the
t abl e. The average for thernpbset was 1.7 mnutes
The average for thernoplastic was 2.8. Thernopl astic
tended to be a Ilittle |onger. The maxi mum for
t hernoset was 11.3. The nmaxi nrumfor thernopl asti c was
10.1 m nutes.

MR. NAJAFI: See, that's what |'m saying,
that if we can live with the 10 mnutes, then it
doesn' t matter  whet her it was thernoset or
t her nopl ast i c. If you can't live with 10 m nutes,
then you may want to distinguish between the two at

| ower tines.

MR. CAMERON: kay. It seens |ike sone
clarifications, | guess, need to be nmade on that,
taking into account Roy's comrent. Do you have one

nore general one on --

MR. EMERSON: Well, | had this one | ast one.
Areas where inspection is not required for nultiples.
Shoul dn't have to consider for thernoset or arnored
cable if you -- if each one has a single device within
the multi-conductor cable, and you have CPTs.

MR,  CAMERON: Any comments on that one?
Yeah, Bob.

MR. KALANTARI: | guess it's not clear to
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me, we are saying nmultiple spurious, then we reference
single conponent, so I'mreally confused with this
one.

MR.  EMERSON: kay. What that neans is
unless the -- if you have -- if you're considering --
|l et me go back just a second.

MR. ZEE: Fred, let nme offer up an exanpl e.
| think what this is not intended to address is your
classical control cable, MCC control room where one
coul d postul at e a conduct or-to-conductor short between
t wo conduct ors causes spurious actuation. | think what
Fred is getting at is because circuit wre
configuration require two conductions to cone
t oget her, and t hen anot her short, conduct or-to-conduct
short wthin that sanme table bundle, spurious
actuati on.

MR. EMERSON: Yeah. |If you limt it to a
single conponent within the cable, then you need
cabl e-to-cable interactions to get mnultiples.

MR.  KALANTARI : So it's multiple cable
failures causing a single spurious actuation.

MR. EMERSON: Cabl e-to-cabl e interactions
causing nultiple --

MR. KALANTARI: So that nultiple spurious

actuation is -- | think that spurious actuation --
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MR EMERSON: | think it could be better
wor ded.

MR. CAMERON: Ckay. Thank you, Bob, for
pointing that out. Are there -- | guess we're getting
pretty close to the tinme. | want to nmake sure that

Eri c and John, anything that they have to say about
this. W -- | haven't kept track of what has been
placed in bin three, bin two, and bin one, but we do
have a record on the transcript. Eric, John, anything
that you want to say before we adjourn? And we'll ask
i f anybody el se has any burning issue. Thank you,
Fr ed.

MR VEISS: Well, | definitely want to thank
everyone for com ng. This nore than net ny
expectations. This is going to be of great assi stance
to us in trying to devel op inspector guidance, and
take a problemthat has been with us for a very |ong
tinme and nove forward. Admttedly, we set a rather
defined and narrow goal for this neeting, but | think
we've achieved it, and it was a very inportant goal.

The other thing | wanted to say is that
we're going to put all of the slides and the
transcript, once we get it, on our website. I'd
encourage everybody to go to the NRC s website and

| ook for fire protection. W have a fire protection
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website with lots of good information on it. Tonya
Mensa keeps it up for us, and as soon as we get all of
this stuff put together, we'll have it on the website
for your reference. And | just can't say how grat ef ul
| am and | think the public, the industry and the
NRC, we're all very well served by this neeting.
Thank you.

MR. HANNON: |'d just like to second Eric's
comments, and al so thank Roy Fuhrnei ster for bearing
Wi th us. WE put you on the spot to represent the
region inspection staff, Roy, and | think you did a
great job. Thank you very mnuch.

MR.  CAMERON Great, Any other comments,
per spectives before we close? Yeah, Fred.

MR. EMERSON. | think this was a good first
i nteraction. | would hope it isn't the l|last one
before the inspection guidance appears.

MR, HANNON: Yes, | plan to start an
initiative next week to put together a draft
i nspection guide, and | would hope to neke that
avai l able for NEI and stakeholders to see probably
wi thin the next couple of nonths.

MR. EMERSON. Thank you.

MR. CAMERON: Great. Well, thank all of you

for comng in. Sone of you had quite a bit of
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aggravation. Bob, go ahead.

MR.  KALANTARI : | came to this workshop
expecting that there would be discussions about the
new y devel oped docunent, a draft by this NRC Gui dance
Docunent and NEI-001 Draft D docunent, at |east
discuss the mjor differences, and conme to a
concl usion and understanding of where we're going.
1997, 2003, and six years later, believe it or not, we
are involved with doing the Unit | Appendi x R anal ysi s
as we speak. And this is eight years later. They are
asking us how to do this, or people sitting here is
wonderi ng how we should address certain things that
has been the subject in the industry.

| did not get that fromthis neeting. [|'m
glad that NRC got what they were |ooking for, but
there was no discussion on this docunent. A |ot of
effort went into this docunent, sane thing with NEl
There are sonme fundanental differences, and 1'd |ike
t o know when t hese woul d be addressed, so we can tel
our clients, or we know what to do, because when Roy
shows up, | want to match his expectation, and | don't
think that's clear yet.

MR. CAMERON: A sinple answer perhaps on
rel ati onshi p between the NUREG and NEI - 001, when t hey

m ght be finalized? | knowthat Fred pointed out that
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there was a lot of uses that they saw for 001, and
t hat Gui dance to the I nspection which was the focus of
this neeting is only one of them FEric, |I don't know
if you want to talk to future interactions on these
docunents so that Bob can tell his clients what's
goi ng on?

MR VEISS: Well, | wish | had an answer for
hi mthat would say that we're going to conme to quick
closure on these itens. AS | nentioned in nmy speech -
|"m sorry Fred wasn't here to hear nme - but we're
consi dering endorsing NEI-001 in a regulatory gui de.
Regul atory guides take a while to get out, generally
about a year to draft, and a year to final. And we
haven't started yet, and that process woul d i nvol ve us
probably taking exception to certain things that we
didn't agree with. But before we can even begin that
process, we have to have a final docunent to endorse.
| can't start a Reg Guide to endorse a docunent that
is in Draft D and is not final, but we have every
intention of bringing these issues to closure. It's
just that we have to take it one step at a tine.

MR, CAMERON. So the first thing we need is
a final NEI docunment. And, Fred, | don't know if you
have any tine frame on that.

MR. EMERSON: Yeah. | had a slide up earlier
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that said we were | ooking at a coupl e of nonths to get
a final out.

MR. CAMERON: All right.

MR, HANNON: Just let ne conmment on our
NUREG. It's our intent for that NUREG docunment to be
a historical record of past practice, identify the
definitions that we had been using in the past. And
it stands by itself, stands alone as a snapshot of
where we were when it was witten. Now we expect to
nove on fromthere with NEI-001, so in the future when
we're in the position to endorse the NEI document in
a Reg Guide that will establish our future practice.

MR. CAMERON: Okay. Thank you, John. I
guess with that we're adjourned. Thank all of you.
Have a safe trip hone.

(OFf the record 4:44:53 p.m)
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