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The Reliability and PRA and Pl ant Operati ons
Subcommi ttees net at the Nucl ear Regul atory
Conmi ssion, Two White Flint North, Room T-2B1l, 11545
Rockville Pike, at 1:00 p.m, Mario V. Bonaca,
Acting Chairmn, presiding.
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GEORGE APOSTOLAKI'S, Subcommi ttee Co- Chairman
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A-GE-NDA
Wl come and I ntroductions, Mario Bonaca, Acting
Chair . . . . . . . . . . . . . . . . ... ... 3
Present ati ons:
Patrick Baranowsky . . . . . . . . . . . . 4

Donald Dube . . . . . . . . . . . . . .. 44
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P-ROGEEDI-NGS
1: 00 p.m

ACTI NG CHAI RVAN BONACA: This neeting
will now conme to order. This is the neeting of the
Reliability and PRA Subcommittee. |'m Mario Bonaca
acting as Chair of the Reliability and PRA
Subcomm ttee for CGeorge Apostol akis who has been
del ayed.

Jack Sieber, Chair of the Plant
Operations Subcommttee is the Co-Chair. He is not
here but will be back I'msure on tinme. ACRS
menbers al so in attendance are G aham Leitch,
St ephen Rosen, who will cone up, too, | guess. |
didn't see his nane listed there. And WIIiam
Shack. Hopefully George Apostolakis will be here
wi thin the hour.

The purpose of this neeting is to
di scuss the progress of the mtigating systens
performance i ndex and to respond to questions raised
in the main ACRS subcomrittee briefing.

The subconmittee will gather
i nformation, analyze rel evant issues and facts, and
formul ate proposed positions and actions as
appropriate for deliberation by the full commttee.

Maggal ean Weston is the staff engineer for this
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nmeet i ng.
The rul es of prospective participation
in today's neeting have been announced in the

Federal Register on June 25, 2003. A transcript of

the neeting is being kept and will be nade avail abl e

as stated in the Federal Reqister notice.

It is requested the speakers use one of
t he m crophones avail able, identify thensel ves, and
speak with sufficient clarity and volunme so that you
may be readily heard.

W have received no witten comments
from nenbers of the public regarding today's
neeting. We will now proceed with the neeting. Pat
Bar anowsky of the O fice of Nuclear Research wl|
begi n.

MR, BARANOWSKY: Thank you. [|'mthe
Chi ef of the Operating Experience Ri sk Anal ysis
Branch and with ne is Senior Risk and Reliability
Anal yst in the branch, Don Dube, and we're going to
nmake a presentation today.

| would like to thank the subcommittee
for giving us this opportunity to present the
progress on this project. W found that airing the
technical issues and getting input fromthe

subconmi ttee has been quite valuable in the past and
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we would like to continue to do so.

Let me go to the first viewgraph here
which pretty much states the purpose and objective
that we had for comng to this neeting. First of
all, as you had nmentioned, we want to update you on
t he progress we've made on the mtigating systens
performance i ndex which is a performance indicator
set that we've been working on for the past year or
so.

W think we've addressed and wil |l
di scuss how we have addressed the ACRS comments.
Then ultimately, not after this nmeeting but perhaps
a future nmeeting, we would be | ooking toward getting
an ACRS letter on this particul ar devel opnent al
activity. Today --

MEMBER LEI TCH:  As | | ooked at the Wite
Paper | guess | had not particularly focused on the
di fference between the word indicator and index. It
seens to ne there's a pretty significant difference
t here.

MR BARANOWSKY: 1'l1 explain why we
chose that term nology when | get to ny overview.

MEMBER LEI TCH:  Ckay.

MR. BARANOWBKY: That's com ng right up.

The first thing I'mgoing to cover is some
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background on the MSPI. Then we'll identify what we
pul l ed out fromthe transcript as ACR s conments
fromour briefing about a year ago.

"1l cover the Wiite Paper that we sent
to you previously and then give a briefing on the
status of the pilot programthat we have been
conducting and is comng to a close now.

Then really sone of the neat of this
presentation is to go over key technical issues that
evolved as a result of coments received and the
pil ot program Then summarize and get to an
i mpl enentation tinme line that we are working toward.

Just for sonme background, the mtigating
systens performance i ndex, that approach evol ved
froma feasibility study that we did a coupl e of
years ago on risk based performance indicators.

Basically it's a highly risk infornmed
sinplification to the risk based perfornmance
indicators. It was designed to address sone
recogni zed i ssues with the current performance
i ndi cators which are sonmewhat risk inforned
sinplified, generic, and so forth.

In particular, the MSPI addresses
treatnment of denmand failures and fault exposure tine

whi ch is causing problens in the inplenentation of
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the current set of performance indicators.

W addressed issues associated with the
definition of availability and, in particular, spent
a fair amount of time early on discussing
i nconsi stencies with maintenance rul e applications
of unavailability and availability.

For the nost part | think we have made
as much progress as we can. W are pretty
consistent nowin terns of the way we define
unavailability for at-power conditions, safety
systens at-power conditions.

The other issue that was raised that was
causi ng sone problens was the |ack of plant specific
ri sk inforned performance thresholds. |In fact, the
ACRS had brought that up quite sone time ago in
reviewi ng the current set of performance indicators.

There had been sone problens wth
respect to the cascade failure treatnment of cooling
wat er systens where one cooling water systemfailure
coul d cascade its inpact as a dependent type system
on to other front line systens and produce multiple
hits on performance indicators in a way that they
weren't designed to have nultiple hits.

Now, the MSPI nonitors risk inpact of

changes in performance for selected systens. That's
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why we call it the MSPI. That identifies a segnent
of risk inmpact and it is not a risk indicator per se
so it's like a conditional risk indicator with
certain limtations.

It doesn't address shutdown, it doesn't
address external events, and it doesn't address
certain relatively rare events that don't have an
occurrence interval -- recurrence interval that
allows us to get a statistically valid analysis of
performance inplications.

W coi ned the phrase "index" even though
we relate the indicator to COF in trying to make it
risk inforned and plant specific. It's called an
index to reflect the fact that it has a limted
scope that it's trying to | ook at performance issues
on.

MEMBER LEI TCH: And that scope is
basically at power?

MR, BARANOWBKY: That's basically the at
power, on demand reliability and availability of the
specified set of safety systens.

MEMBER LEITCH: It is by definition then
pl ant specific?

MR. BARANOWSKY: It's plant specific,

yes. It incorporates the plant specific -- well,
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that's sort of ny next bullet there. 1t calls for
pl ant specific design, configuration, and plant
specific data to assess the perfornmance with respect

to those six systenms per plant.

The scope of the Pls -- | think this is
an inmportant point, too -- is consistent with the
current Pls. It's nmeant to be a replacenent for the
current Pls. It's not neant to cone up with new

opti mal ways of treating the whole oversight process
scheme of Pls. It's nmeant to specifically address
the mtigating system performance indicators for

whi ch there had been sone problens identified by
both the ACRS industry and NRR fol ks.

It does cover unavailability and
unreliability and is consistent with PRA nodeling
which is why it's highly risk inforned. The process
uses a detailed definition of the scope and
cal cul ati on specifics for the Pls in order to get
consi stency, reproducibility if you will, of the PI
cal cul ati ons.

The threshol d bases are consistent with
the current Pl thresholds. Even nore so, in fact,

t hen when we first came here as you'll hear as we go
through this. W' ve noved toward sone performance

t hreshol ds which are consistent with Pls at the so-
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called green/white interface and nore risk informed
t hreshol ds at other threshold interfaces in the
reactor oversight process threshold schene.

MEMBER LEI TCH: So what are the units of
MSPI s, delta CDF?

MR. BARANOWBKY: Fundanentally delta
CDF, yeah. Just to sunmarize sone of the points --

MEMBER SI EBER:  Maybe | could. 1In the
list on the preceding slide, you don't tal k about
the treatnent of conmmon cause failure. Hopefully
that will be discussed as we go.

MR, BARANOWABKY: Ckay.

MEMBER SI EBER:  That's al ready been
dealt with,.

MR BARANOWSKY: | think I'll nmention
exactly how we handl e that here and then there wl|
be sone additional information that Don wil|
present .

Conmon cause failure is pretty much
handled in two parts. One is an actual conmpn cause
failure incident which is quite rare and has
significant risk inpact on the plant is not
somet hing that we believe this indicator is capable
of trending, if you will. Therefore, our proposa

is that one would use a risk significance process
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i ke the significance determ nation process to | ook
at any real common cause fail ures.

At the sane tine the inportance of
conmon cause failure in the risk significance of the
systens that we're nonitoring is captured through
t he performance indicator. | don't knowif that's
cl ear enough.

MEMBER SI EBER:  Well, let nme ask a
question. |If you' ve got a non-green mtigating
system performance i ndex, you would get into the SDP
as part of the ROP process. You wouldn't just go
with the indicator.

MR, BARANOWSKY: What we would do is we
have a scope split where we think the indicator can
provide valid indication.

MEMBER S| EBER: Regardl ess of SDP?

MR. BARANOWSKY: Yes, because this
indicator is designed to nmeasure accumul at ed
performance, if you will. Changes in perfornmance
over sone period of tinme.

MR. DUBE: Three years.

MEMBER S| EBER:  Three years.

MR. BARANOWBKY: Three years and then
accumul ation of data basically. Wereas the SDP is

a one time, one episode incident.

NEAL R. GROSS
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MR DUBE: Exactly. W have a slide,

t 0o0.

MR. BARANOWSKY: We'll cover that. So
what we've tried to do is identify where we think
this Pl works best and where we think a risk
determ nation type of activity works best. Either
one of those can feed into the matrix.

MEMBER SI EBER: The question is let's
say you've got a non-green index and say you went to
the licensee and you said, "You are the ROP. You
get some special attention.”

MR DUBE: It would be no different than
we have now.

MEMBER SI EBER:  Yeah. On the other
hand, he would say, "Well, | don't think this is
risk significant." They would then pick out the
instrunents that drove them over the edge. Perhaps
it would be a green and now you have a conflict. |
think if you use this, you have to clarify what
t akes precedence and why there's a difference
because there will be instances where there will be
di f f erences.

MR DUBE: That's a good point.

MR. BARANOWSKY: That's an i nportant

point and we also will cover that in a little nore

NEAL R. GROSS
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detail. Then if we don't satisfy you, |I'msure
you'l | ask us nore questions.
MEMBER SI EBER:  Well, yeah. | think

it's nore understanding and witing down what these
t hi ngs nean as opposed to an argunent as to whether
it's valid or invalid.

MR. BARANOWSKY: Yeah, and we're trying
to detail in the guidance docunentation where one
uses the mitigating system performance i ndex and
where one uses the significance determ nation
process. W try to address, at |east to sone extent
in the Wiite Paper, some points as to why one m ght
be preferable to the other in general.

MR DUBE: Your point is well taken.
Addr essing of technical issues is kind of leading in
t hose kinds of inplenentation issues but they are
very inportant.

MEMBER SI EBER:  You've run a coupl e of
wor kshops with the industry. |In fact, you rely on
an NEl docunent for part of the devel opnent of this.
| would presune that during those workshops -- |
didn't go to the workshops and | haven't read about
t hem but other than the fact that they occurred you
acconpl i shed sonet hi ng.

| would presunme that part of those
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wor kshops the industry understands what it is doing
here and probably will need in the process of

i mpl enentation sonething in witing that says here's
t he policy and how we're going to enploy it.

MR. BARANOWSKY: | think we actually
have that.

MEMBER SI EBER.  Ckay.

MR DUBE: You want to say anyt hing,
Mark or John?

MR SATORIUS: What was the question?

MR. BARANOWSKY: Well, whether or not we
have docunented for the purpose of what we're doing
with the MSPI pilot, for instance, the use of SDP
versus the Pl so it's clear for everybody. | think
we' ve done that.

MR, HOUGHTON: Tom Houghton, NEI. Yes,
we have. In the draft guidance docunent, | think
right up in the very front of it, we list about five
i nstances when you woul d use the SDP as opposed to
the MSPI itself. W will be |ooking as we go
t hrough themw th your advice if there are any
others that we need to. Basically it's things that
the indicator can't really neasure very well or
aren't included in the indicator's capability.

MEMBER SIEBER: This is in the NEI

NEAL R. GROSS
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docunent ?

MR HOUGHTON: It is. And the
i nspection guidance, | think, would follow that.

MR. THOMPSON: This is John Thonpson,
| nspecti on Program Branch. Tomis exactly right,
but the point that you were nmaking earlier is an
i mportant point that where the indicator is valid
and gets ahead and crosses a threshold, we have said
in the working group neetings that will suffice as
the input into the action matrix and we will not
also do an SDP on it even if there is a performance
i Ssue.

MEMBER SI EBER:  Well, | can see where
you woul d get two different answers. You need to
avoid that conflict by saying this is the one we
will use.

MR. THOMPSON: So the chall enge for us
as NOR is to assure ourselves that this is at |east
as good an indicator of risk as it is what we have
now where we currently do an SDP along with a Pl and
then take the higher color input into the occupation
maker .

MEMBER SI EBER. Thank you.

MR. BARANOWSKY: Slide 5 identifies the

poi nts, comrents, and questions that were identified
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fromthe May 2002 ACRS subconmittee briefing. Just

to mention these bullets, the subcomttee did
indicate that we were noving in the right direction
to solve many of the problens with the current
mtigation system performance indicators.

They did want to know what we had
| earned fromany pilot activities. At that time we
were only formulating them but we said we woul d get
back to you on that.

There was a question rai sed about shoul d
the PI that we are devel oping deal with risk in
terms of thresholds. An issue was raised regarding
sonme of the | arge nunbers of SCRAMS that are needed
to cross certain thresholds in the reactor oversight
program

W have | ooked at this and nade sone
adj ustments based on dealing with issues of validity
of indicators where we have either two few hits that
causes an indicator to cross a threshold, or so nmany
hits that it's not really indicating anything. Don
Dube will describe that a little later.

MEMBER ROSEN:  You woul d be requiring so
many hits that you woul d never get there?

MR DUBE: Correct.

MR. BARANOWBKY: Basically. So-called
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ever-green indicator

A question was raised and we think we
answered it but we put it here anyhow about whet her
we should be using a plant's own historical
performance in a baseline or sone industry
performance. | think we discussed it at the | ast
neeti ng but we have al so concl uded since then that
we would like to use historical industry performance
si nce.

If we were to use a plant specific
performance for the baseline for plants that had --
then they would be rewarded by allowi ng to have a
delta that goes even nore in the core direction.

The plants that have had a very good perfornmance
woul d be highly penalized. It seens to be nore
reasonable in light of what we are trying to
achieve. Sort of a pragmatic as opposed to --

MEMBER ROSEN:  This is the difference
fromthe typi cal PRA approach where you woul d update
the performance. It seens perfectly appropriate
because you would tend to use this for a different
reason. | think that is why I'mconfortable with
t hat .

When you get done with tal ki ng about all

t hese points, are you going to tell us -- is the
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i ndustry, for instance, going to tell us what they
have | earned fromthe pilot and how they feel about
it?

MR. BARANOWBKY: We're going to talk
about the pilot. Tom Houghton is here from NEl and
we woul d be nore than happy to have himstep up and
say what he thinks.

The last point was there is sufficient
data in EPIX. Even though the data currently isn't
sufficient, there have been a nunber of interactions
with INPO to get EPI X design and capabl e of handling
this information.

It seens to be on track with respect to
the tinme frane that we are tal king about potentially
i mpl enenting this indicator so that we would be able
t hrough I NPO and their own so-call ed consolidated
data entry systemwhich is neant to be an efficient
way of collecting various types of data to get the
data that one needs in order to performthe
cal cul ati ons.

Ckay. The next chart identifies sone
poi nts regarding the Wiite Paper that we sent, |
bel i eve, over a nonth ago. That's the one, dated
April 28th. Let's nmake sure we understand what the

VWi te Paper is.
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It's meant to provide the fundanmenta
concepts and sone rel ated issues that give us a
bel i ef that we shoul d pursue the devel opnent of the
mtigating system performance indicator. |It's not
an analysis of all the possible technical and
i npl erentation issues. It's pretty nuch a
understanding that this |ooks like it has sone
merit.

It also gives the fundamental concept of
how we woul d make sone sinplications in doing these
risk informed cal culations to keep the anal ytica
part as sinple as possible but no sinpler than need
be in order to get a reasonable indication

We provide the mat hematical fornulation
with the inportance nmeasure relationships, which I
don't plan on going through anynore. W show how we
treat unreliability, unavailability in such a way
t hat we can conbi ne them together and | ooki ng at
both at the sane tinme get an indication of the
i npact on the risk index.

This is about the sinplest calculation,
pretty straightforward algebra. It requires some
bookkeepi ng but the equations are not really too
conmpl ex. There's a paraneter here, paraneter there.

A lot of themare given by |like the
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Bayesi an update paraneters, for instance, As, Bs,
and things from anal yses that we have done of
i ndustry data to come up with prior distributions
and that we have explored to understand how t hose
paraneters inpact the calculations in the mtigating
system performance i ndex.

MEMBER ROSEN: The paper says that
al t hough the calculations in the paper can get
conmplicated, the sinplifications that you have
proposed, that are being proposed, don't affect the
results greatly. They are sinplifications that
have a limted i npact except in sone unusual cases.

MR. BARANOWSKY: We think we have
identified just about all the little places where
t hi ngs can be unusual. The basis for some of the
things that we're doing required sone conplicated
anal yses and Don is going to cover that. But then
we believe we are able to boil it down into
relatively sinple and straightforward sets of
paraneters with these al gebraic equations.

MEMBER ROSEN:  That can be handl ed
wi t hout a CRAY conputer.

MR. BARANOWBKY: Yeah. This is just
spreadsheet work.

MR DUBE: This is not on a spreadsheet
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NOW.

MR. BARANOWSKY: If you can't track
t hi ngs that keep you honest with your tech specs,

t hen you wouldn't be able to do this. | would say
vice versa is also true.

The benefits, of course, are identified
in terms of some of the issues that we nentioned
earlier; properly accounting for demand reliability
and i ncludi ng plant specific designing data.

The limtations are called out to sone
extent in the paper. | think the interface is with
where the significance determ nation process is
proposed to be the appropriate methodol ogy for
eval uating the significance of performance issues is
nore detailed out in the NEI gui dance docunent.

One thing that specifically needs to be
recogni zed, that there are a lot of conditions that
get di scovered either by design reviews or by
special tests that are not done routinely.

Those kinds of issues are al so outside
of the scope of this Pl because they, in essence,
are the discovery of conditions in which the plant
woul d have been in a potentially significant risk
state for a long period of time while all the

i ndications can't possibly detect this because the
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data that fornms the basis of the indicators is not
being collective in those areas. That al so goes
into significance determ nation.

MEMBER SI EBER: But that does not
i nclude what you refer to as type two test results
which is the 18 nonths as opposed to a correct test.
So even though you may not di scover sonething until
you run the at-refueling 18-nonth test, that period
where the deficiency is assunmed to occur could be
ni ne nont hs under the old SDP process.

MR. BARANOWSKY: Actually, | think the
mai n thing that woul d be di scovered on those 18-
nonth tests are running reliability issues. W have
a way of dealing with those. The answer is yes and
no.

| f there was an issue that was
identified that was, say, starting reliability on a
di esel generator, for instance, that could not be
detected for sone reason during the normal nonthly
or quarterly test. W would have to take that into
account. W couldn't just assune that the nmonthly
or quarterly test provided valid nunbers of demands.
We haven't seen anything |ike that, by the way.

MEMBER LEI TCH: For exanple, the recent

-- at least a year ago or so red finding at Point
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Beach where they have daily nops. Under sone
conditions recirculation were correctly availed and
t he punps woul d be run again and shut off. No
anount of testing would have reveal ed that after
three nonths or 18 nonths or anything. | nmean, it
was just a recognition of the problem

MR. BARANOWBKY: That's hopefully a rare
event but it's a |longstanding one that is not
amenable to this type of indicator. There m ght be
ot her types but not this one.

W nentioned issues that are related to
di fferences between the mtigating system of
performance index and a significant determ nation
process which we have | ooked at and are conti nui ng
to | ook at.

There was a | ot of discussion related to
fal se negatives and fal se positives which we believe
we have pretty good solutions for and validation
i ssues which we are al so addressing and have a
pretty good handle on. Those are just highlighting
the paper. | don't think we have sol utions
identified today. W can talk to you about sone of
the solutions that are in progress.

O course, also since the last tinme we

tal ked to you we did have an actual pilot programin
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whi ch sonme 10 sites with 20 nucl ear plants
participated in testing out the guidance for
identifying the scope of equipment within the
mtigating systemincluding boundary and component
identification. A data collection was done and
comput ati on using the original formulation that was
put together about a year ago.

Anot her el enent of doing that pilot was
to go through various validation and verification
i ssues as we went along. Sone of these involve
special so-called table top studies with actually a
significant anmount of the pilot activity, for us at
| east, and that is the bulk of many of the things
that we are going to tal k about here today.

They included issues related to our own
SPAR conpari sons, SPAR being the standardi zed pl ant
anal ysis risk nodels which the NRC used for our own
risk analysis. W'Ill talk nore about that. W
wanted to | ook at a nunber of issues regarding
di fferences between what the mitigating system
per formance i ndex got and the significance
det erm nati on process.

The other thing | want to point out is
that the regions perforned their tenporary

i nspections per guidance and we got quite a bit of
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f eedback on issues regardi ng burden and problens in
follow ng the guidance and that kind of stuff needs
to be feed back into the updated gui dance in order
to be nore efficient if there is to be an

i mpl erent ati on.

MEMBER LEI TCH: One of the things that |
don't quite understand is what the industry gives
you versus what the industry does thenself. In
other words, in these pilots do they just provide --
let's say we're tal king about the diesel generators.
Do they just provide reliability or, | should say,
unreliability and unavailability data? Then the
expectation is that the NRC does the nunber
scrunching to come up with the index?

MR, BARANOWBKY: Actually, that's a
really good point. The original idea was that we
woul d do a 100 percent parallel analysis of the data
even though the licensees are responsible for it.
They woul d use their PRAs and we woul d use ours.

But that we would make sure that we did sonme PRA
benchmarki ng so that we didn't have things |ike our
nodel s i ncludi ng desi gner operational features that
were faulty based on understandi ng of inconplete

i nf ormati on.

So the idea was to benchnmark the SPAR
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nodel s and then go off and do our own cal cul ati ons
because, as you will see when Don shows you, a
nunber of technical issues cane up for which we

needed to have a consistent set of nodels to | ook at

t hese things across nunerous plants. [If we couldn't
do that, | don't see anyway we coul d have done this
pr oj ect .

W woul d be working on this for years.
Now we' ve got basically a set of, | guess,
simul ati on nodel s set up so we can | ook at a nunber
of issues separately or together and | ook at the
i mpact after we have benchmarked them agai nst the
| i censee' s nodel s.

MR. DUBE: But, in answer to your
qguestion, the licensees submt historical
per formance, the nunmber of demands for a particul ar
quarter, all the inportance neasures, totaling the
spreadsheet and automatically cal cul ated what the
equi val ent delta CDF, core damage frequency, and
what col or designation is projected. It's been done
for about six nonths. It was done nonthly but if it
were inplenmented the data would be submitted only
every three nonths, every quarter

MEMBER LEI TCH: For exanple, in the

di esel s there's many, many different configurations
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so the inpact of diesel unreliability and
unavailability is factored into the nodel for that
particul ar plant.

MR DUBE: Exactly.

MEMBER LEI TCH: Be it the smaller nodels
or --

MR. DUBE: The inportance neasure. If
you woul d find, for exanple, that a particular plant
was, let's say, just two diesel generators where
| oss of off-site power or station blackout was a
dom nant sequence, the inportance neasures for those
woul d be reflected in the high inportance neasures
for that particular conponent for that plant.

Wher eas anot her plant that had nore
di esel generators and station blackout or |oss of
off-site power was not an inportant contributor to
core damage frequency m ght have inportance neasures
that were lower for that particular plant.

MEMBER ROSEN. this was ACRS specific
poi nt, that the new system had to account for these
site specific differences in order to be fully
robust .

MR. DUBE: Exactly, and that's what it
does.

MEMBER ROSEN: And that's what it does.
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MR. BARANOABKY: So it's expected even

if we inplement this the licensees will make the
cal cul ations but they will rmake the data avail abl e
for us once we have enough confidence in the

cal cul ati ons and what ever because this is very
different fromthe current set of indicators and
does use plant specific PRAs so it's a step up in
terms of what we've been doing in the past.

MEMBER SHACK: And he'll be cal cul ating
t he i nportance neasure with his PRA rather than you
suppl yi ng himan inportance neasure.

MR. BARANOWSKY: That's right.

MR DUBE: I'Il talk alittle bit about
t hat when we get there.

MR. BARANOWSKY: Let ne talk a little
bit about the status of the pilot program and then
if others have sone points they want to mention,
that m ght be a good tine to.

We did hold a workshop in July of 2002
in which we went over the draft proposed gui dance
and we made sone changes as a result of that
wor kshop. Then finally we issued guidelines for the
pilot as nodification NEI 9902 in Septenber.

Then from Sept enber through February the

|licensees collected and submtted the data. W
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perfornmed the tenporary instruction at the pil ot
plants basically from-- | don't know exactly. |
think it was Septenber because didn't we start in
Sept enber ?

MR. DUBE: Yeah.

MR. BARANOABKY: It went at |east all
the way through March. W had anot her workshop in
January for sort of md-course assessnent. Then we
identified a nunber of technical issues regarding
tenporary instructions and details of cal cul ations
and anonmalies and results and things like that. W
redirected our efforts to |l ook at the issues that
Don is going to tal k about shortly.

One of the things that we found that we
had to spend a fair anobunt of tinme on in order to do
all this was to bring the SPAR nodels up to a state
where they could be used to give a pretty good
reproduction of the licensee's risk down to a fairly
| ow | evel

Normal | y when we use the SPAR nodel s we
use themfor the absence sequence precursor program
and it pictured generic issues. W try to get our
total risk of core damage pretty close, say a factor
two or three on the total core damage frequency.

We think if we get that close and nost
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of the top 10 or 20 domi nant contributors are in
there, we're happy because we're going to work with
this on a case-by-case basis if it's a special issue
or an acci dent sequence precursor.

MEMBER ROSEN:  You nean close to the
pl ant CDF?

MR. BARANOWBKY: Right. O, as a
mnimumif we don't get it that close, we're going
to say it's not there because we don't believe the
plant CDF. That's a possibility, too. | mght as
well be fair about it.

In this case we had to understand
di fferences that took us into the second and third
deci mal pl ace because we are neasuring delta CDF
i npacts on the order of 10 to the -6 or less and the
total CDF at the plant is about five times 10 to the
mnus five. That's a pretty inportant thing to keep
in mnd.

W' ve got uncertainty on these core
damage frequency estimtes that m ght be a factor of
three to 10 on the first significant figure. W're
going now into the second and maybe third
significant figure. That's a pretty significant
cal cul ational activity.

Here are the set of key technical issues
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that | was nentioning and Don's going to go over
them | think I'll just leave this with you and
turn it over at this point to Don unless there are
ot her questions, or would soneone |ike to tal k about
i mpl enent ati on before we nove into the issues?

O her inplenmentation factors.

MR, SATORIUS: Mark Satorius fromthe
| nspecti on Program Branch, NRR  Now or maybe after
you touch on the key technical issues. One thing I
just wanted to say is we have a process that we go
t hr ough when we pil ot these new performance
i ndicators or any part of the ROP.

We went through that same process, you
may recall, when we | ooked at SCRAMS. W woul d
count manual SCRAMS or not count manual SCRAMS back
in the beginning of the ROP. That process is in
i nspecti on manual chapter 608.

Not wi t hst andi ng the technical issues
which Don is going to go over right now, there are
what | call nontechnical or programtype issues or
success criteria. These are the things |ike having
the ability to have license report to requested data
wi t hout probl ens, whether the new Pl will continue
to maintain safety and neet some of the other

criteria that the ROP has in front of us.
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W are still analyzing those
nont echni cal aspects of the success criteria and
notw t hstanding all the good work that research has
been doing on the technical issues we are still
| ooki ng at those nontechnical issues.

MEMBER ROSEN: Before you get to the
next slide, the last bullet on your prior slide on
the status of the pilot prograns inplies that having

made a major effort to reconcile differences with

the pilots, that you will have a simlar najor
effort with all the other plants left. |Is that not
true?

MR. BARANOWASKY: We don't necessarily
pl an on having every single nodel capable to this
degree unless there is sone issue that causes us to
believe we have to. W are |ooking at a schene in
whi ch we use the SPAR nobdels as a audit tool.

Based on our understandi ng of the nornmal
SPAR nodel , QA process, and differences that are
identified during that versus this nmuch nore
enhanced activity, we can determ ne where we think
we would i ke to spend the effort to bring SPAR
nodels up to this level and then do an audit of
i censee cal cul ati ons.

Utimtely we m ght get there for al
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the plants, and actually | believe we have that

budgeted but it doesn't necessarily need to be done

i medi ately.
MR DUBE:

than in the i, 3.0(i)?

MR, BARANOWBKY:

This is a different |evel

Yeah.

MR DUBE: This is a notch up fromthat?
MR. BARANOWSKY:  Yeah.
MEMBER ROSEN: Definitely.

MR. BARANOWSKY: It's enhanced nodel s.
It includes additional detail on support systens,
recovery actions, and other things that were found
to be inportant.

MEMBER ROSEN: But all plants will use
the new indicator if we go to a new indicator. All
plants will be using their PRAs to give you the data
to be manipulated to find the inportance neasures.

You'll be taking -- if you don't do this
| evel of effort on all the other plants, those that
were not in the pilot, then to a degree you will be
relying on those licensee nodels nore than you did
rely entirely on the pilot plant's nodels. R ght?
MR. BARANOWSKY: That's true but, at the

same tine, we are identifying insights that we have

obtai ned fromboth the normal SPAR QA work and this
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enhanced activity which we will take a | ook at and
determne if that needs to be fed into this process
such that the nodels have sone | evel of consistency
in that regard.

A couple of issues that Don is going to
cover like support systeminitiators and things |ike
that. Those canme out of our reviews and we have
different ways of dealing with that if they are not,
for instance, included in the PRA that a |icensee
has.

MEMBER SHACK: Can you identify in the
i censee PRA elenents that nust be of a certain NE
qual ity standard that you would feel confortable
wth, the results fromthenf

MR, BARANOWBKY: | think we've got sort
of alist of things, a tentative list that we put
together already. W need to look at it and we need
to ask ourselves what do we gain by spending effort
maki ng anybody do these things? Is it the third
significant figure? Does that change what the
outcome would be in using this Pl because there are
several aspects about the way we have | ooked at the
so-called invalid and -- oh, what was the other
i ndi cator?

VR DUBE: | nsensitive.
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VR. BARANOABKY: | nsensitive indicators

whi ch make sonme of this a little bit noot, actually,
which is good. It doesn't have to be so twitchy, so
to speak.

MEMBER SIEBER: This is also in terns of

delta CDF so you coul d have sone fundanental error

and still have the delta conme out of it.
MR. BARANOWBKY: Well, |'mnot sure
about that. 1'll be honest with you, I think we

| earned that when you're working with delta CDFs of
10 to the -6 or smaller, it doesn't take much to get
factors of two differences. |If you' ve got eight
times 10 to the mnus seven here and 1.6 tines 10 to
the -6 there, there is not a lot of difference that
gets you that.

That's a small delta CDF. Yet, that's
the level at which 174 is being applied. It's a
| evel above where risk inforned tech specs are being
applied. They are even going down into the 10 to
the m nus seven range. So whatever we've | earned
here certainly has sone inplications for other
appl i cati ons.

Nonet hel ess, | think we can identify how
we can address concerns about how accurate one needs

to be rather than calling it quality. Quality

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

37

soneti mes neans docunentation and does it | ook right
and everything. For our purposes we just want to
cal cul ate things consistently, sort of robustly if
you will.

MEMBER LEI TCH: Wen the twenty plants
in the pilot were selected, was the intention to
cover the gamut of designs fromvery robust to --

MR, BARANOWSKY: That wasn't the
intention. | don't know that we exactly did.

MEMBER LEI TCH: Vol unt eers.

MR. BARANOWSKY: W/ I volunteers that
cover the ganut step forward. They did all right.

MR DUBE: And we have a m xture of
West i nghouse | ow conbusti on engi neering and
preboiling water reactors. No BWM but it's a
reasonably representative of old and new pl ants.

MEMBER LEI TCH: | was not thinking so
much about the reactor manufacturers as diese
configurations.

MR DUBE: Ch, we have fromtwo diesels
to four diesels, for exanple. Fromtwo aux feed
punps to four aux feed punps.

MEMBER LEI TCH: | guess anot her
guestions that conmes into nmy mind is that it's plant

specific indicator but is the green and white
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t hreshol ds plant specific or is that one nunber?

MR. BARANOWBKY: That's actually a
programthreshold. How you cal culate your plant's
performance is plant specific. Everybody has to do
55 mles an hour or |ess but how you accel erate and
break and whatever to do that, that's going to be a
little different.

MEMBER LEITCH: So a plant with, let's
say, nore robust safety systenms could be |ess
conservative in the way he nanages those safety
systems and cannot cross the threshol d.

MR DUBE: It could tolerate nore
failures and nore unavailability all other things
bei ng equal .

MR. BARANOWBKY: But we noved away from
using a purely risk benchmark to a performance
benchmar k whi ch doesn't allow such a wi de spread.

It allows sonme spread. It gives sone credit. |
think fromwhat |1'm hearing feedback wi se it's about
the right anount. That's a judgnment call.

MEMBER LEI TCH: One thing | was curious
about and | kind of got lost a little bit in the
Wi te Paper was the merger of unavailability and
unreliability because they say things are very nuch

inter-rel at ed.
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In other words, if one tries to drive
t he unavailability to zero, you could, and likely
woul d, raise the unreliability. |If you don't take
t he outages to do your preventive mai ntenance, your
unreliabilities kind of go up.

There's an inter-rel ati onshi p between
t hese two nunbers. |'mjust wondering how this
indicator deals with that. | tried to figure ny way
t hrough the math so | understand the inter-
rel ationship but | couldn't quite see how that
factored in here.

MR DUBE: | can handle that. | think
one of the reasons why this is an inprovenent is
because the current indicator deals only with
unavail ability. You can find situations and
i ndustry representatives who will admt that they
wi Il manage to the indicator.

If there is a threshold here and their
unavailability is going up, they will manage the
i ndi cator and perhaps in the long run to the
detrinment of reliability. Wiy | think this is an
i mprovenent it properly bal ances unavailability and
unreliability so that in theory once you find that
opti mum hopefully it's a broad opti num where the

right preventive nmaintenance will give you an
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opti mum

| won't say zero but optinum
unreliability and that's what the theory al ways
tells you. And it weights unavailability and
unreliability by the inportance nmeasures. Vessel
over UR which is kind of like a risk achi evenent
m nus one but it's an inportance measure. It
appropriately weights unavailability and
unreliability in the appropriate anount and that's
why | don't believe it is an inprovenment in that
sense.

You are exactly right. In theory, if
you' re doing the right maintenance the sum of
unavailability contribution to CDF and unreliability
contribution to CDF should be a mininumif you're
doing it just right.

MR. BARANOWBKY: | think the nmaintenance
rul e al so pushes one in the direction of bal anci ng
unavailability and unreliability so that was another
area where we were trying to be consistent. W
coul d have taken these separately which is, by the
way, what we did with the risk based perfornmance
i ndi cators when we had a | ot nore indicators.

That becones problematic with |ots of

i ndi cators and not doing this tradeoff in one
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programin NRC whereas another one allows the
tradeof f and you get inconsistencies and all of a
sudden you've got two different requirenents and
it's not working.

MEMBER APOSTOLAKI'S: |s unavailability
still defined in terns of maintenance?
Unavailability is the ratio or what?

MR DUBE: Yes. Planned maintenance and
unpl anned mai ntenance. There should al so be sone
contribution picked up. |If there is a failure and
is corrected that should find its way in, too.

MEMBER APOSTOLAKI'S: But isn't that
failure part of the evaluation? That's how you find
it?

MR. BARANOWBKY: No. That failure goes
into the unreliability, but what he neans is if you
t ake a conponent down to perform corrective
mai nt enance, then that goes into unavailability.

The so-called fault exposure tine is captured by the
unreliability term There's no fault exposure timne.

MEMBER APOSTOLAKI'S: There is a fault.
They say you have to start. That goes to the
unreliability. So what is it that goes to the
unreliability?

MR DUBE: |If it was down three days for
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repair so that's an unpl anned nai ntenance, that
would find its way in the unavailability.

MEMBER APOSTOLAKIS: Onh, okay. | see
now. So the unreliability contribution then is just
nodi fied and there's no tine.

MR. BARANOWSKY: Right. Failures per
demand.

MEMBER ROSEN.  And there's no assunption
about how long it was unreliable prior to being
di scover ed.

MR. BARANOWSKY: No, but it has to be
failure that is detectable by the routine testing.
You can't have sonething that was so uni que that
they went and did special test tine and we've seen
this. That's |like an accident sequence. That gets
speci al treatnent.

MEMBER ROSEN:  And that's what G aham
referred to earlier was the point situation. That
woul d be handl ed by the SDP, right?

MR. BARANOWBKY: Exactly.

MR. DUBE: The design deficiency of that
nat ur e.

MEMBER APOSTOLAKIS: So if you find a
phase to start on the 1st of February, you're not

going to speculate howlong it will be?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

43
MR DUBE: Exactly. That's correct.

MR. BARANOABKY: We're just going to
count up the nunber of demands over the period which
we are measuring and the nunber of failures and we
are going to do a calculation. Just the usual type
of PRA type cal cul ati on.

MEMBER SI EBER:  That's unreliable.

MR. BARANOWSKY: It's denand
reliability.

MEMBER SI EBER:  Yes, it's denmand.

MEMBER APOSTOLAKI S:  And then, of
course, you have a separate reservation and you
start to phrase for 45 m nutes.

MR. BARANOWSKY: That's the usual run
for reliability.

MEMBER APOSTOLAKIS:  So why did you
deci de not to speculate on how long it had been
down? Isn't the average tinme usually one half?

MR, BARANOWBKY: That works if you have
a long period for which you are going to collect
data for that so-called specul ative unavailability.
For very short periods of tinme it gives you spikes
and nothing. Spikes and nothing. Wat we are
trying to do is over a period of three years taking

demands and fail ures.
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You al so can't update that one, or at
| east we don't know how very wel |, using Bayesian
statistics. |It's consistent with the way we do
PRAs. It's consistent with the way people do
mai ntenance rule. That's the reason it shows it.

MEMBER APOCSTOLAKIS: In a PRAIf you
have the other test, you are averagi ng over tine.

MR. DUBE: Right.

MEMBER APOSTOLAKI S:  For a single
component if there is a failure it's not very |arge
which is usually the amount. The average
unavail ability over that period is one half. That
nmeans this is the average probability. The average
fraction of tine or the interval is down.

MR. BARANOWBKY: Yeah.

MEMBER APOSTOLAKI'S:  Now you're finding
your failure on the test and you decide not to go
that way but you're saying this is not a demand
unavailability or failure.

MR, BARANOWBKY: | think maybe | can
explain it. That's the constant failure rate
assunption. As you ingrate over time T goes to
infinity the probability of failure on demand equal s
exactly one half |anbda for the constant failure

assunption. So they are the sane exact val ues.
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When you get into trouble is when you do it over
short periods of time. Then your statistics get out
of whack.

MR. DUBE: That's why we use a free year
interval, too, to average things out.

MEMBER APOSTOLAKI S:  That's anot her
thing. Wy do you use the years? Can you use the
years? |Is this going to be used by the ROP?

MR, BARANOWSBKY:  Yes.

MEMBER APOSTOLAKIS:  And the ROP doesn't
go by date.

MR. BARANOWBKY: It's a rolling three-
year indicator. Rolling three years.

MEMBER APOSTOLAKI'S: | thought it was
t hree-quarters.

MR. BARANOWSKY: No. That would be --
the statistics would be so poor for three-quarters
you couldn't really use these kinds of performance
indicators. It's not clear that you would be
chasi ng noi se or real performance changes if you
| ook at things over quarters.

MR. DUBE: There was a study of the risk
based, NUREG 17 | believe it is, where we | ooked at
varying intervals. That's a whole separate report

but it was found that three years was about as
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optimum as what it could get. Too little and it's
too sensitive. Any nore and you're not really
seeing the trend. Three years seened all right.

MR. BARANOWBKY: That just happens to be
the interval that is currently used with the
performance indicators.

MR. DUBE: Well, on to the key technical
issues. |' Donald Dube. | canme to the Conm ssion
in Cctober and pretty nuch took over for Hussain
Hanzehee so you've got a new face here.

When | took it over | thought this is
going to be pretty easy, but it didn't take too
long, two nonths into the project, to realize there
were a nunber of key technical issues.

Certainly during the pilot program or
wor kshop in January a | arge nunber of technica
i ssues, as well as sone inplenmentation issues, came
to the surface. I1'mgoing to touch upon a |ot of
the maj or issues that came about over the next few
hours or so.

| do want to say that there is no way |
coul d have cone on board in such a short tinme and
t ackl ed these issues w thout the assistance of the
primary contractors, |ISL and |daho, and al so Corey

Atwood. | want to give them acknow edgenent.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

a7
MEMBER APOSTOLAKI'S:  You just left me

out .

MR. BARANOWSKY: So is that an
endor senent ?

MEMBER APOSTOLAKI S:  Maybe in the future
when you send those reports you can identify those
because | had no idea.

M5. WESTON: Right.

MR DUBE: |'ve listed them here on the
overview. |ndependent verification. One of the
first things we found were the significant
di f ferences between the SPAR nodel and the pl ant
PRA. Pat Baranowsky nentioned this earlier.

W t hought when we were going into this
t hat the inportance neasures, let's say for a
particul ar conponent, mght vary fromthe SPAR nodel
to the plant PRA, let's say, for a diesel generator
by maybe tens of percent or 50 percent or nmaybe a
factor of two kinds of nunbers.

Lo and behol d we found significant
differences. |In many cases one order of magnitude
difference and in other cases two orders of
magni tude difference. It really begged a | ot of
guesti ons.

As we were doing this and they started
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rolling in we asked ourselves what is going on here
and what are the differences. W undertook a nmjor
effort to reconcile the differences and I'll be

tal king about that. A lot of it had to do with the
fact that the SPAR s original intent, the S stands
for standardi zed. One started by having nore or
less a tenplate for different series or classes of
pl ant s.

As years have gone by they have becone
sonewhat nore custom zed. But there were still
significant differences specifically in many of the
bal ance of plant systens and the cooling water
support systens such as service water and cooling
water we |ater found out.

So in parallel I will be addressing a
| ot of these other technical issues. A major effort
was undertaken at |daho to understand these
di fferences and explain them [I'll show sone
exanpl es.

W also early on had cone to an issue
that we called an invalid indicator. Wat that
basically neans is that if one conponent failure
resulted in the systemindication turning to white,
one failure does not make a trend.

Wiile one failure may result in
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exceeding delta CDF of 10 to the -6 on paper, does
t hat necessarily nean that performance is degraded
to the point that an indication should be actually
white? It has conme to be called invalid indicator.
It has certain connotations so it's really a bad
nane for it by definition but it's cone to be kind
of associated with that.

MEMBER APOSTOLAKIS: So the first would
be green, white, and green is still CDF based?

MR. BARANOWSKY: It's changing to
performance based.

MEMBER APCSTOLAKIS: It was al ways
performance based.

MR. BARANOWSKY: We were delta CDF based
the last time we tal ked. Now we are changi hg back
to perfornmance based.

MEMBER APOSTOLAKI S: Just green?

MR DUBE: It's a mxture.

MR. BARANOWSKY: Green and white.

MR DUBE: No, it's for other, too.

MR. BARANOWSKY: It's for cases where we
have to deal with these invalid and then insensitive
indicators. | would just |ike to add one nore thing
about the invalid indicator.

The reason why we called it invalid, I

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

50

t hi nk, was because we are collecting data over such
a short period of tine that the nunber of denands
that one can get are too small to get a good
statistical indication of what the demand failure
rate is. One could get false/positive indications
very easily and you need nore information if you are
dealing with that period of tine.

MR. DUBE: So what we're saying then is
the process is inplenmented then and runs al ong for
years those invalid indicators would be washed out.
They woul d not --

MR. BARANOWABKY: We have a different way
of treating them

MEMBER LEITCH: If you're | ooking at
three-nonth quarterly interval when you do a test
once and it fails, is that an exanple of the kind of
thing that would be an invalid indicator?

MR. DUBE: No. An invalid indicator
woul d be an exanple where if there were no failures
and the indicator was less than 10 to the -6 or
green, one should not have a situation where just
one failure of a particular conponent would turn it
white above 10 to the -6. In that circunmstance we
are going to have an alternate fornulation that wll

not call that white
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MEMBER APOSTOLAKIS: | don't know about
that. |If it's 10 to the -6 and you' ve got one
conponent, that is pretty significant. |If you

expect it is 10 to the -6 and you get one, yeah, you
shoul d worry.

MR. BARANOWBKY: Suppose you do this?
You | ook at data over a 10-year period of tinme and
you have one failure. Take a look at five. You
still have one failure. Then you | ook at three,
then you | ook at two, then you | ook at one. Well, |
t ake that same exact data and when | | ook at 10
years it's not risk significant. Wen | decided to
make the one-year | ook, it was down in risk
contributor. What does that mean?

MEMBER APOSTOLAKI S:  But you have
al ready decided to go back to years. Wat was the
rational e?

MR, BARANOWBKY: (Going to three years
was we got enough data so we didn't have that kind
of situation occurring. |In the neantine between
failures was such that we could collect several.

MEMBER APOSTOLAKI'S:  |'m curi ous.
You're still keeping the white, yellow, yellow red
based on delta CDF?

MR. DUBE: Right. Ten to the -6, 10 to
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-5, and 10 to -4.

MEMBER APOSTOLAKI'S: You know this
Committee has criticized that.
VR DUBE: Doesn't like it.

MR. BARANOWBKY: We're also |ooking at -

MEMBER APOSTOLAKI S:  Performance guys,
why didn't you ask the experts in the field to tel
you what the yellow should be? There are so nmany
peopl e who have | ong experience. Two of themare
here. \When would you worry?

MR. BARANOWSKY: The fact of the matter
is once you get into the white zone you address the
i ssue.

MEMBER APOSTOLAKI S: Exactly. That's
actual ly true.

MR DUBE: Well, that's a good point
but, in essence --

MEMBER APOSTOLAKI S:  There are four, not
t wo.

MR. DUBE: The best way to address the
pl ant specific variations is why using some constant
neasure like a 10 to the -6 threshold and let the
pl ant PRA manifest itself through the inportance

nmeasures and the performance data i nto how many
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failures does that equate to to turn white or yellow
or red as opposed to just picking sone nunbers out

of the air that may be a one size fits all. Well,
we can tal k about it.

The third issue is the | arge nunber of
failures to turn the systemto white which is called
an insensitive indicator. |In the sense that if
somet hing has a relatively high risk achi evenent or
i nportance neasure, it may take one failure to
exceed the delta CDF of 10 to the -6.

At the other end there may be certain
conmponents that have such | ow contribution to CDF
have | ow i nportance neasures that it may take
theoretically a |l arge nunber of failures before it
turns to white. Wen | say large, I'mtalking many,
many dozens, for exanple. That's not indicative of
a good neasure.

MEMBER APOSTOLAKI S:  But you said white
is performance based so it shouldn't take that many.
Only when you have delta CDF phase threshol ds you
get that problem Because if the expert tells you
yeah, it's not very significant but if it should go
about two failures over a certain period of tine,
woul d worry.

If it should go fromwhite to yell ow,
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t hen your argunent is valid because nowit's rigid
calculation. That's the advantage of using expert
opinion. Anyway, isn't this the issue, though?
Both of these colors are statistically m nded.

If it has its own process and | want to
establish a quality control program isn't it the
i ssue of what is the nunber of failures that |
shoul d worry about and if | see nore, | have a
problenf? That's really the issue we're facing here.
The peculiarities of the rate is so | ow

Corey, you want to say sonethi ng?

MR, ATWOOD: Corey Atwood, Scott Wod
Consulting. Wite was based on delta CDF

MEMBER APOSTOLAKI'S: | understand that.

MR ATWOOD: But if you're concerned in
performance, then you would say how many do we
expect, how many do we really not expect.

MEMBER APOSTOLAKI S:  Forget about the
practice of the NRC. You want to establish a
quality control programfor its own process. |
nmean, the first quantity you're |looking at is
| anbda, the average nunber you expect to see over a
peri od of observation. Wat nmakes this conplicated
is that lanbda is very I ow so you are trying to make

it reasonable by going to three years.
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In other cases it's going to be
unreasonable. So | think fundanentally that's what
we're facing. It was a side remarks. There was no
question. There was no praise either. There should
be, though.

MR. DUBE: kay. Well, | appreciate
that. | stepped into the program here and we were
devel opi ng a risk-based performance indicator and
that's basically what it is. There are -- we have
as a result of bullets No. 2 and 3 realized that
relying on a strict algorithmthat estimtes the
delta CDF and translates into nunmber of failures.

Ruling on that can result in kind of
ridiculously | ow nunmbers. On the one hand we call
that invalid and ridiculously high. On the other
end we call that insensitive. W wll be proposing
-- are proposing limts on both ends to avoid that
situation. It will be fundanmentally risk-based but
with performance based Iimts at the upper end and
the |ower end to an event.

MEMBER APOSTOLAKIS: Utimately all of
the thresholds will be performance based, right?
It's about four or five years.

MR. DUBE: Yeah, four or five years.

VEMBER LEI TCH: Do both of these
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prograns greatly inpact at the present? 1In other
wor ds, once the programruns for the full three
years, will be issues disappear?

MR DUBE: No. | nmean we will resolve
t hese issues but the fundamental reason of why one
failure mght result in delta CDF nore than 10 to
the -6 is because it's a finite time frame of three
years.

Certain conponents like a steamdriven
or steam punp have such a high inportance neasure,
ri sk achi evenent where all it takes is one failure
to give you a delta CDF in that three-year tine
franme or the 10 to the -6. Averaged over many years
it's probably a wash because it's a fundanental
issue that 10 to the -6 is kind of a | ow threshol d.
It's a very sensitive threshol d.

ACTI NG CHAI RMAN BONACA:  You sai d you
wi Il propose | eads so you have to have some criteria
on what is reasonable.

MR DUBE: And I'lIl talk alittle bit
about that. The fourth one is identification of
system boundaries. This is nore of a mechanistic
thing having to do wi th bookkeepi ng and reali zi ng,
for exanple, that if there's a service water system

providing cooling for a diesel generator and there's
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a valve and that valve's function is only to isolate
or open flow to the diesel generator, then the way
we are considering it is that valve is part of the
di esel generator boundary as we define it because it
only serves the function to that diesel generator
and not as part of the service water.

| bring that up because there were a
nunber of issues along these Iines as the pil ot
programand a | ot nore issues than we thought. [I'l]
show you how we addressed those.

Data col |l ection burden. Many |icensees
did say that at the tinme it has been a burden to
collect this data. Certainly the first tinme and
there is a lot of data collection that has to be
done up front because we are going back three years
of historical performance data, demands and fail ures
so there is quite a bit of effort there.

Then to some extent maintaining it but |
wi |l address how we are planning to integrate this
with I NPO, WANO, consolidated data entry system so
that it would mnimze that burden we think

MEMBER APOSTOLAKI'S:  There will be
addi ti onal burden in the issue of SPAR versus plant
specific nodel, right? Even though the plant works

with you and nmakes sure that these discrepancies are
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resolved. At sone point an indicator like this wll
require every |icensee.

MR. DUBE: That's a good point. W have
said going into the programfor the purpose of this
pilot that we don't expect any of the pilot plans to
make any changes to their PRA. It's a voluntary
process. W just want to exercise the method,
collect the data, and see how it turns out.

But as part of the SPAR enhancenent
process and reconciliation, if there are significant
di f ferences between the plant PRA and the SPAR
nodel, and we truly believe that the SPAR nodel is
correct and the plant PRA nodel has an absol ute
error, it is expected that error has to be corrected
or certainly addressed in one way, shape, or formor
anot her.

ACTI NG CHAI RVAN BONACA:  But you found
many instances where, in fact, the plant specific
nodel had an error?

MR DUBE: A nunber. Not a lot. |
would say not a lot. A few, and these were the
regi on i nspectors that found these in the process.

ACTI NG CHAI RVAN BONACA:  |' m surpri sed.
That's an interesting thing because the assunption

is always the problemis going to be with SPAR and
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you're telling me that instead you found PRAs out
there with the errors.

MR DUBE: In sone cases there were
om ssions. A particular valve that is needed for
recirculation flow of a punp was not nodel ed.
Thi ngs al ong those |ines.

MR. BARANOWSKY: How about that Point
Beach PRA? That didn't have anything about the
requi rement of instrunent error to make the
auxiliary feed water punps work. That's the kind of
thing we're tal ki ng about.

MR DUBE: | think when | get to the
next couple slides you'll have some eye openers.

MEMBER APOSTOLAKI S:  Judging fromthe
exanmpl es that Don and Pat gave us, that was the
notivation for asking in the last letter that people
| ook at the operating experience nmuch nore carefully
because |I'mnot sure that the word error would apply
i f sonmebody didn't analyze a particular failure
node. Unl ess everybody else in the world is doing
it and it's a well-known fact, why would you cal
that an error? The way you learn is by |ooking at
operating experience. | nean, | would, and that was
t he notivation.

MR. BARANOWBKY: Well, the second way,
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and maybe Tom can conment on this, was | think we
all learned a ot when we tried to conpare the two
PRAs, the SPAR nodel versus the |icensee's nodel.
The bul k of the times we had to change the SPAR
nodels. W have to fair about the situation.

MEMBER ROSEN:  Well, that's what | would
expect. You woul d expect to have to change the SPAR
nodel because of the PRA. Site specific PRAis nore
detailed and, in fact, says that SPAR nodel gives
you an answer that is not conservative. The case
that Mario raises is the one that is nore
t roubl esone and nore surprising.

MR DUBE: | can count on one hand those
nunber of exanples, but there were a nunber. As |
said, it went both ways. |If SPAR was out of sync
with the plant PRA, they nost |ikely would have been
i ssued of not nodeling cross connections between
unit one and unit two or fromtrain one to train two
or sone kind of things like that. It's pretty nuch
not part of the standard.

MEMBER ROSEN. But they, in fact, affect
a plant specific PRAin a very substantive way.

MR. DUBE: Onh, yes. Definitely.

MR. BARANOWBKY: Usually though only a

factor of two or three on the total core danage
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f requency.

MEMBER ROSEN. Only.

MR. BARANOWBKY: Well, | say only
because let's be honest about what the uncertainty
is in these cal cul ations.

MEMBER ROSEN:  Ah, yes. \Wen you
reflect it against uncertainty, | agree.

MR. BARANOWBKY: That's the big, big
errors. Mst of the changes we saw weren't even
touching the first significant figure but they do
i npact the Fussell-Vesely inportance nmeasures. |If
you want to get the pecking order right, let's say
right is the correct term \What is the nost
i mportant thing and work your way down. Then you
have to go beyond the first significant figure.

MR. DUBE: kay. The next two issues
"1l get into nore detail but it basically rel ates
to how does one treat the common cause failure
contribution to Fussell-Vesely. That has to do with
the fact that many nodels, plant PRAs, take into
account the fact that if the independent failure
rate or single failure rate changes, then there is
sone connection and sonme coupling to the comon
cause failure rate. W need to address that and |

will talk alittle bit about that.
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Anot her itemis support system
contribution to Fussell-Vesely in that we are
dealing with mtigating systenms such as service
wat er and conponent cooling water which are often
sonmetimes call ed support systens. But those support
systens can also be initiated as |oss of service
wat er, | oss of conponent cooling water.

A particular conmponent that is an
initiator will have a Fussell-Vesely associated with
that initiator. Many PRAs use a single point, a
point estimate for the initiating event frequency so
it will get properly captured for a particular
support system \W propose a --

MEMBER APOSTOLAKIS: It's described in
terns of frequency, right? It's a support system
it's unavailability and unreliability.

MR DUBE: Yeah, but it would have al so
Fussel | - Vesely associated with it, particularly Iike
a service water punp is part of the | oss of service
water initiator there would be a contribution on the
punp to the | oss of service water frequency.

MEMBER APOSTOLAKIS: A different
quantity.

MR DUBE: Correct.

MEMBER APOSTOLAKIS: Are you going to
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cone to that?

MR, DUBE: Yes.

MEMBER APOSTOLAKI'S: | noticed you are
avoiding RAW WII| you explain to the subconmttee
why? | couldn't find it anywhere.

MR DUBE: Well, because the fornul ation
is delta CDF as opposed to RAWis given a base what
is the factor by which a CDF i ncreases so we use
Fussel | - Vesely over UR and that's approximately the
ri sk achi evenent -1.

MEMBER APOSTOLAKI S: Wy do you bring
into this the burn bomb? Are you going to talk
about these things? The burn bonb neasure is
descri bed but why | couldn't figure out.

MR DUBE: Sonetimes it's nore
conveni ent to use burn bonb.

MEMBER APOSTOLAKI S:  But what are these
times? Are you ever using it? More convenient on
Fussel | - Vesel y?

MR, BARANOWBKY: | think it's the way
that things were originally thought out was in terns
of burn bomb inportance neasure being the
proportionality constant, if you will.

MEMBER APOSTOLAKI S:  Yeah, but it wasn't

clear why it was discussed in the report.
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MR. BARANOWSBKY: The reason we went to

Fussel | - Vesel y, this happened before Don was on
board, was because everyone cal cul ates Fussell -
Vesel y inportance nmeasures and not everyone

cal cul ates burn bonb inportance nmeasures. W just

said, well, let's take this burn bonb and burn it
into a Fussell-Vesely divided by a paranmeter. It's
the same thing. |It's all proportionality.

MEMBER APOSTOLAKI'S: | think the fact

t hat everybody cal cul ate Fussell-Vesely and RAW
becones the driving force behind the analysis and |
don't like that. The convenience of getting these
things is making us do nental acrobatics to justify
what we get and treat everything to Fussell-Vesely
and RAW

MR. DUBE: Yeah. One could very wel
use burn bonb and nmaybe we shoul d have started with
burn bonb.

MEMBER APOSTOLAKI S:  Yeah, but | nean
nore for anal ytical convenience but, for heavens
sake, it shouldn't really drive what you do.

MR. BARANOWBKY: It really isn't driving
anything. | nean --

MEMBER APOSTOLAKI'S:  You dare tell the

world that you don't |ike Fussell-Vesely, you see,
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because everybody gets it fromthe quotes.

MR. BARANOWSKY: We chose it because
it's not going to nmake any difference whether we use
burn bonmb or Fussell-Vesely divided by
unreliability. W're going to get the sanme exact
val ues. Since everybody has it, it's a burden
issue. If it was going to affect the way we did the
cal cul ati on, then we woul d have said sonet hi ng about
it but it's really not going to change the
cal cul ati on and the burden.

MR. DUBE: kay. | nentioned support
system contri bution and then touched upon a
rel ati onship of SDP and PI and we'll talk about that
again a little bit later

MEMBER ROSEN:  Are you going to go
t hrough each one of those things? Wy don't we just
sunmarize it. W ought to speed it up is what |I'm
trying to say.

ACTI NG CHAI RVAN BONACA: | think we're
getting some good results.

MR. DUBE: kay. Let ne talk about the
i ndependent verification. The original intent was
to replicate the MSPI submittals fromthe |icensee
using the SPAR nodel. | nmentioned before we

expected themto be in pretty good agreenent but in
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many cases we found significant differences in the
i mportance neasures, Fussell-Vesely over UR

Just because there is high-|evel
agreenent doesn't mean that 10 to the -6 and | ower
| evel there is agreenent. |In many cases the
i mportance neasures weren't just off by factors of
two and three but by one to two orders of magnitude,
especially cooling water support systens.

W had to reconcile the differences at
the lower level. W had to go one |evel deeper in
this SPAR nodel, we're calling it the SPAR
enhancenent, and either change the SPAR or recomend
to the plant the PRA change was justified or both in
sone instances. W undertook this effort to do it
for 11 distinct SPAR nodels for 20 nucl ear units.

Let me give you an exanple for
Bravewood. The PRA internal events CDF is 3 Eto -5
per year. The SPAR before |looking at it was 7 5 E
to -5 per year. |I'll skip the third yellow bull et
for now On average the Fussell-Vesely over UR was
too lowin the old SPAR nodel by about a factor of
10.

| mean, there was some factors of 30,

40, sone factors of 2. Sonmetines it would be close.

Far to great of a difference for this particul ar

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

67

application. | show you in this bottomtable sone
typi cal conponents, RHR punp, aux feed punp, diesel
generator, service water punp, volume contro

i sol ati on val ve.

What this is is the Fussell-Vesely over
UR ratio. That is the fundanmental inportance
nmeasure in the MSPI. It's the Fussell-Vesely
divided by the unreliability. The mddle colum is
the ratio of the ratio. |It's the old SPAR nodel
Fussel | -Vesely over URratio to the plant PRA ratio.

I f the plant PRA and the old SPAR nodel
were in perfect agreenent, these factors would all
be one, would be normalized to one. You can see
that they are pretty nmuch all over the universe.

On average, geonetric average if you
will, the old SPAR nodel was too |ow for a factor of
10 so if the purpose of trying to replicate the MSP
results were to use the SPAR nodel and inportance
nmeasures, we are already far off to begin with so we
have to understand the differences.

At | east understand the differences,
reconcile the differences, and then back off. An
effort was nmade to enhance -- | use the word
enhance. It nodified the SPAR nodels for Bravewood

as well as all the other pilot plans to understand
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t he differences and change the nodel.

Wth the enhancenents to the SPAR node
on average the agreenent is within a factor of 2
high or low That's the last colum so the new SPAR
nodel s for the plant PRA nodel. There's nunbers
hi gh and there's nunbers |ower than 1 but take a
geonetric average it's within a factor of 2.

MEMBER APOSTOLAKI'S:  |'m confused. The
Wi te Paper says on page 4 the MSPI is fornul ated as
t he sum of changes related to unavailability and
unreliability so it's the sumof the change.

MR DUBE: Right.

MEMBER APOSTOLAKI S: Wy are you
focusi ng on Fussell-Vesely divided by unreliability?

MR DUBE: Because in the formulation
the change in CDF is a factor of FV/UR If that
factor doesn't agree between the plant PRA and SPAR
nodel, then everything else thereafter m ght as well
not even conti nue.

W' re saying that inportance neasures,
which is a reflection of how nuch does this
particul ar conponent contribute to the overall core
damage frequency differed by factors of 10 and we're
bi ased low in the SPAR and that says how can we even

continue with the independent verification if we
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can't even understand where those differences are.

MEMBER APOSTOLAKI S:  So what were you
verifying?

MR. BARANOWSKY: Verifying that we can
cal cul ate basically the same MSPlI val ue by paying a
little bit of attention to enhancing details of the
SPAR nodel s so that we understand the accuracy of
the |icensee's calcul ation.

MEMBER APOSTOLAKI'S:  So you are working
with the infrastructure.

MR. BARANOWABKY: Yes. O herw se people
just cal cul ate things.

MEMBER ROSEN:. And they have to buy it.

MR. BARANOWBKY: That's it.

MEMBER ROSEN: This way the SPAR nodel
is tuned up, you could say, and you could go in and
i ndependent |y judge what you get.

MR. DUBE: That's exactly right.

MR. BARANOWBKY: If you want a ri sk-
wei ght thing, you' ve got to be able to do this.

MEMBER ROSEN:  You don't have to do this
every time and you woul dn't.

MR DUBE: | nean, to ne this is the
ultimate, quote, quality check, in that you are

taking one PRAwith all its nodels and assunpti ons,
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and success criteria, and data, and bringing it to a
whol e different PRA devel oped for a separate purpose
and separate applications, and trying to understand
t he differences.

And changing the one, or in sone cases,
the both, to get at |east reasonabl e agreenent
typically within a factor of two on inportance
neasur es.

| don't think that we could ever do
better than a factor of two. |In some cases we do
much better than a factor of two, and in some of the
other plants, we just can't conme to two.

MEMBER ROSEN: Wl |, what do we get?
It's four. This is not about the search for
ultimate --

MR. DUBE: No.

MEMBER ROSEN:. This is about trying to
decide what to do in the action matrix based upon
inspection result in PRAS. So it has a very
pragmatic reason. So if it didn't have that
pragmati c reason, you mght want to keep on worKking
it until you get near perfect agreenent.

But that is not the objective and we are
only using a pragmatic reason to get into the action

matrix and get it right.
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MEMBER APOSTOLAKI S:  And the action

matri x already has intervals, and so the sane
accuracy is not really --

MR. DUBE: That's correct.

MEMBER LEITCH: | would like to think
there is a backfit issue here, and suppose you run
into a licensee who says that is nmy PRA and I am
sticking to it.

MR. DUBE: Well, for the purposes of the
pilot, | said that we were not going to make it, but
in my opinion if there is -- an outright error has
to be corrected, and if there is a difference of
opi nion, then there needs to be sonme reconciliation.

For exanmple, and | will bring this up.
| have a parentheses here, assume same success
criteria for PORV. This is inmportant, and given
this assunption, that last colum is what -- you
know, the conparison, and then the third yell ow
bull et, used by Model 31E to the minus 5, is al nost
in perfect agreenent with the plant PRA

But that is an inportant assunption, and
havi ng supervi sed on one of ny previous jobs about a
dozen feed and bl eed cal cul ati ons on a pl ant
speci fic basis, and realizing how sensitive the

results are in terns of timng of operator action,
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and the nunber of pressurizer pores, and the high
pressure injection punps and so forth, the success
criteria is so sensitive to a nunber of assunptions
that it is inportant that we have those anal yses
done with a high degree of accuracy.

The spy nodel right now has a success
criteria of 2 out of 2 porches. The Braywood pl ant
PRA is 1 out of 2 porches. Now, | an not saying
that it is not inpossible to have (inaudible) one
out of two porch, but ny own experience has been
t hat Westi nghouse plants of this vintage and the
anounts that | amfamliar with indicates that it
may be closer to two porch than one porch.

But to show you how sensitive these core
damage frequency results are to this one success
criteria, because it is a two ox feed water plant,
and a notor driven punp and a diesel driven punp, if
t he success criteria was changed from1l out of 2 to
2 out of 2, the core danmage frequency goes up by a
factor of three.

And it is a nost sensitive -- | won't
use the word assunption -- success criteria that |
have probably ever seen in ny career. So it is
i mportant to understand where these differences are

and reconcil e them before noving on.
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And that is why there were exanpl es not
as dramatic as this, but there have been a nunber of
t hem

MEMBER APOSTOLAKIS:  Are you fam liar
with any PRA or aware of any PRAs where this
uncertainty was explicitly stated?

MR DUBE: Not in uncertainties.

MEMBER APOSTOLAKIS:  Well, you are not
sure it is 2 out of 2 either.

MR. DUBE: Right.

MEMBER APOSTOLAKI S: Are you aware of
any PRAs that acknow edge this explicitly and do
somet hi ng about it?

MR DUBE: No.

MEMBER APOSTOLAKIS: It is a factor of
three, right?

MR, DUBE: Yes.

MEMBER APOSTOLAKI S: Ckay. But you know
about PRAs, right?

MR DUBE: M point is that it is an
open -- you know - -

MEMBER APOSTOLAKIS: | amjust trying to
make a point.

MR. BARANOWBKY: | think the other thing

is that there were sone issues raised, well, what if
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t hese plants nmeet the ASME standard for quality or
what ever .

| don't know whether they neet it or
not, but we can cone up with a list of things that
if you want to tal k about payoff in ternms of
implications on the quantitative results, and the
pecki ng order of what is inportant, we pretty nuch
know what they are.

You can go and tal k about whether their
docunentation is good, and if they have got all this
other stuff. |If you want to get the so-called right
answer, these are the things that you are going to
have to | ook at.

| think this is the heart if you will,
the kernel of PRA quality issues, and you pass down
t he quantification values, and the pecking order of
what is inportant.

MEMBER APOSTOLAKI S:  Wien you say this,
what are you referring to?

MR. BARANOWSKY: The itens that we are
able to find by doing this work.

MEMBER APOSTOLAKIS: Do you have a |ist
of those?

MR, BARANOWASKY: We have a tentative

list of those insights that we have gai ned by not
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only |l ooking at these 20 plants, but by doing a
little nore sinplified | ook at the other eight.

MEMBER APOSTOLAKIS:  And you can give
that to the commttee?

MR. BARANOWSKY: We are going to make
t hat avail abl e.

MEMBER APOSTOLAKIS: W appreciate it.

ACTI NG CHAI RVAN BONACA:  For this kind
of work it is a fundanental |evel of the cooling,
and in alnost every scenario and therefore you have
a neasure node of cooling with this kind of
sensitivity, and it is not recognized as a
sensitivity position, but yet in these other itens,
it is not stated or docunented.

But yet it is not surprising that you
woul d have a sensitivity to it, and whether or not
you need 1 or 2, you know, it is a key elenent.

MR. BARANOABKY: And we don't propose
that this vehicle is the vehicle for going out and
ensuring sone, quote, level of quality with |icensee
PRAs. W are saying that we can provide insights.

Ri ght now you are using PRAs to do al
kinds of other things. This is a voluntary program
and we are just saying that these are the areas that

we have | earned can have significant quantitative
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di f f erences.

ACTI NG CHAI RVAN BONACA:  You see, it
opens up all kinds of questions and so let nme ask it
this way. For exanple, are these (inaudible), and I
woul d say probably not.

So you have to assune that now how do
you decide that if you need 2 out of 2 that you
woul d be able to open both? How do you deci de that
you will have all this success with 1 out of 2; and
you attenpt to open both and you only open one?

| mean, you have so many issues that
drive the issue of sensitivity. And again | don't
want to raise too many questions on the source of
t he PRA.

MR. DUBE: Well, ny whole point of
bringing this was that there was a | ot of |essons
| earned, and a lot of information that has gone
actually both ways, in terns of maki ng enhancenents
to this part, but identifying where SPAR nodels in
t he plant PRA had significant differences that still
need to be reconcil ed.

The next exanple is Palo Verde, which is
where | believe is the best exanple where the
enhancenents made to the plant PRA were extrenely

good, and we didn't find those kinds of gotchas if
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you will in the particular PRA nodel

You can see that there is a bunch of
colums here, and | amshowing thema little bit
differently. | say at the top of the page that the
Fussel | - Vesely over the UR and that is the
i mportance neasure, and on average within plus or
m nus 25 percent.

| mean, for the major conponents to be
concerned in the MSVR Previously | said that we
can get it within a factor of two, and this is
within 25 percent, which is even a cl oser agreenent.

There is three columms; the plant PRA,
and the SPAR enhanced, which is what we have done
after we have nmade these efforts to reconcile the
differences in the SPAR 3-i, which was before if you
will. So that kind of flip-flopped there.

But it is inmportant not only to get the
overall core damage frequency, but to have agreenent
interns of the contributors to the core damage
f requency.

And while the first colum, plant PRA in
the SPAR 3-i, the core damage frequencies were |ike
within 25 to 30 percent. The constituents that made
it upin ternms of contributions of transients and

t ube ruptures, and LOCAs, were not so cl ose.
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But as a result of the enhancenent
effort, not only did the overall core damage
frequency come up reasonably close, but the
contributions of the next level, which is
contribution by percent to each particul ar
initiator, has pretty darn good agreenent.

And then even at the third | evel, which
is the Fussell-Vesely over URs, we were able to get
it to pretty good agreenent. And in this particular
exanmple, we made a | ot nore changes in the proposa
to the SPAR, and | believe there may have been a
handf ul of recomendati ons that the plant PRA woul d
t ake.

But again one of the inportant |essons
learned if you will, and benefits of the overal
record. Any questions on this?

(No response.)

MR DUBE: GCkay. | amgoing to talk
about invalid indicators, and it has to do with the
fact that conponents with high points neasure one
conponent failure and can result in a delta CDF of
10 to the mnus 6.

| won't go through the math, but if
there is a high Fussell-Vesely UR, which is like a

hi gh risk achi evenent work, if the change in

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

79

reliability or unreliability times a high nunber,
can exceed 10 to the mnus 6 for this one particul ar
failure, in this programwe have been calling it an
invalid indicator.

MEMBER APOSTOLAKI'S: Again, this is a
non-i ssue, because you are not going w thout a
threshold. You are not establishing a threshold
between why it is based on the CDM

MR DUBE: W are using 10 to the m nus
6 CDF as the primary nmeans --

MEMBER APOSTOLAKI S: | thought you were
switching to performance.

MR. DUBE: Well, we were using
performance based at the | ower end and the upper
end. In this particular case, we would use a front
stop here, which says that we are not going to allow
one failure to becone --

MR. BARANOWBKY: It is the fal se-
positive fix. It is the fix for fal se-positive

MEMBER APOSTOLAKI S:  And based on
performance do you find that you can tol erate one
phase, where does this conme into play?

MR. BARANOWSKY: This is not based on
per f or mance.

MEMBER APOSTOLAKI S:  Yes, but | thought
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you said earlier that you are not using this
anynore, and that you are switching back to
performance. | understand what this is based on,
but | amjust questioning whether it is relevant
anynor e.

MR. BARANOWSKY: It is relevant for
those indicators where if a single failure pushes
you over the green-white interface from nornma
baesline to the one failure, and it takes you over
the green-white interface, that is where this cones
into play. And only for those cases.

MEMBER APOSTOLAKIS:  Well, if you have a
delta CDF criteria threshol d.

MR. BARANOWSKY: Right. And if it turns
out that one failure does take you over the delta
CDF, then you go to this so-called frontstop
approach, which allows nore than one failure based
on our analysis of concerns concerning false-
positive indications.

MR. DUBE: And the frontstop would be
the m ni mum nunber of failures within a system
bef ore the performance indicator turns white.

MEMBER APOSTOLAKIS: | still don't
understand it.

MEMBER SI EBER:  You may have m ssed one
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of the flip-flops.

MR THOWSON: Let ne see if | can
clarify this. This is John Thonpson fromthe
| nspecti on Program Branch. W are inplenenting
generic risk inforned thresholds for every plant.
| f that plant determ nes that they have either the
invalid or the insensitive issue, they will use the
alternate nmeans of determ ning what is the
t hr eshol d.

But for purposes of the public, and they
go on the webpage, they will see that 10 to the
m nus 6, and mnus 5, and m nus 4, and we have yet
to work out the details.

But for those plants that have a system
t hat m ght nmeet one of these two alternate
approaches, there will be an asterisk, and then you
will see what the new threshold is.

So thresholds are risk-informed, but it
is just that for sonme systens at some plants the
research is proposing to use the alternate. It is
addi ng a degree of conplexity that we in the program
office have to deal with, and we are working with
t hat .

MEMBER APOSTOLAKIS: Green to white was

never risk based. Geen to white was al ways
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per f or mance.

MR. BARANOWSKY: For the current
per formance i ndi cators.

MEMBER APOSTOLAKI S:  yes.

MR. BARANOWBKY: But the concept right
fromthe beginning was risk-based, or risk-inforned.

MEMBER APOSTOLAKI S:  Okay. Now we are
on record as opposing risk-based thresholds for al
the (inaudible), and so in that sense what you are
saying is interesting fromthe mathemati cal point of
Vi ew.

But the conmttee does not accept your
prem se. |Is that clear enough to everyone, or what
is it that you are not understandi ng?

MR. BARANOWSKY: Well, let ne also --

MEMBER SHACK: It's clear.

MR. BARANOWSKY: Let nme al so point out
that presumably --

MEMBER APOSTOLAKI S:  That does not nean
what you are doing is wong.

MR, BARANOWBKY: -- you may change your
m nd sonme day. Wat we are trying to say here is
that you have sone concerns about using risk
t hreshol ds because they give sonme results that just

| ook ridicul ous.
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VWhat we did is we said, well, why don't
we try to get the best of both worlds. We will try
to use risk as nuch as we can, because that is what
t he Conm ssion told us to do.

But when it starts to | ook ridicul ous,
either on a false positive indication or false
negative, we won't let things get way out of hand.
W don't want it to be twitchy, and we don't want it
to be so forgiving that it |ooks |ike anything goes.

So there is a vast nunber of systens and
cases where we can use this thinking and get what
| ooks like pretty reasonable results, and there are
sone that don't, and we take care of themwth this.

MEMBER APOSTOLAKIS:  On the other hand,
you can say that this is a self-created problenf if
it is one of 10 to the mnus 6 for CDF, then that
creates a problem

MR. BARANOWSKY: But one woul d have to
change the prem se of the reactor oversight
programi s threshold evaluations fromwhat was put in
99- 007 to something el se.

MEMBER APOSTOLAKIS:  Well, 99-007 did it
right for green and white.

MR. BARANOWSKY: Well, that was an

expedi ent thing, and they said it was.
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MEMBER APOSTOLAKI S:  Wich turned out to

be right.

MR. BARANOWSKY: Since | wote that
section of 99-007, | will accept that conplinent.

MEMBER ROSEN. It's better to be |ucky
than smart.

MEMBER APOSTOLAKI'S:  You see, that is ny
poi nt though. It was nmentioned earlier that the
conmtted doesn't like. [It's not what the committee
doesn't like. The committee wote an argunent in
the report on why one should not do that. So it is
not a matter of I|iking.

Now al | the problens that you are having
here could go or would go away if you went
performance based, because the experts then woul d
have told you, look, this is unacceptable. |If | see
one failure, you know.

So nost people tolerate two failures.

So the whol e thing goes away.

MEMBER SHACK: From a pragmati c poi nt of
vi ew, you have solved the problem George.

MR. BARANOWBKY: George, | think you
have a | ogical inconsistency if you will excuse ne.
I f you want this thing to be risk inforned --

MR DUBE: And plant specific.
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MR. BARANOWBKY: -- and plant specific -

MR. DUBE: There is no other way.

MR. BARANOWSKY: -- it can't be purely
per f ormance based. You have got to bring risk into
t he picture sonehow, and | don't see how you do it
by just saying everybody can take two failures on
this end, or six failures on that end.

ACTI NG CHAI RVAN BONACA:  But we want to
certify that --

MEMBER APOSTOLAKIS: But it is risk
i nf or med.

MR. BARANOWSKY: But it is not plant
specific. This is an ACRS comment. You are going
to have to go back and change that one, too. You
set it to reflect configuration of plant specific
data, and now you are telling ne not really. So
j ust change everyt hi ng.

MEMBER APOSTOLAKI S: Listen, listen, the
way - -

MEMBER ROSEN:  One nenber in ACRS
doesn't make. You can have George's opinion on
t hat, and maybe the whole comrittee would --

MEMBER APOSTOLAKI'S: | have not

expressed an opinion that is inconsistent with the
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letter so far

MEMBER SI EBER:  So far

MEMBER APOSTOLAKI'S:  Now, the risk-
infornmed, | think what this is going ultimately is
t hat what would really matter would be the results
of the SDP, and not the performance indicators.
Performance indicators are just an indication of how
you are rating with respect to your colleagues, the
peers.

What really matters is what you find in
t he inspection and the risk (inaudible), which I
t hi nk shoul d be cal cul ated, because how many PRAs
have you seen where you go to core nelt because one
thing is of high frequency? No. It is a
conbi nati on of events. And usual conbinations are
t here.

It is not that sonething happened too
many tinmes, but it is interesting to know whether it
happened too many tines. |If it happens 10 tinmes to
nmy plant, and everybody else is below three, well,

t hen we have to know about it and do somet hi ng about
it. and this went below the |evel.

ACTI NG CHAI RVAN BONACA:  Yes, but this
comm ttee took exception on that because certain

i ssues were where it didn't nake sense, okay? So to
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sone degree, | think we are converging.

MR. BARANOWBKY: | think we tried to
| ook at your whol e argunent and see what it was
about, rather than just the one sentence, and we
tried to address the whol e argunent.

MR. DUBE: For exanple, the second
bullet on the resolution, the concept of front stop,
and later we will talk about back stop, we adapted
fromthe ERISA front tech spec initiative. There
the effort is to identify and all ow outage tine that
may result in a delta COF of 5 to the mnus 7.

O am algorithmand cal culation results
in a nunber |ess than the existing tech spec, and
let's say 72 hours, the front stop is that you use
72 hours.
| f the algorithmcones out with an all owed out age
time or completion time of nore than 30 days, and
let's say 80 days, the back stop is 30 days.

So the limt, the lower limt if you
will, which is the existing allowed outage tine, and
upper limt, which is 30 days, and the plant
speci fic variation, and the Fussell-Vesely's, and
t he i mportance neasures, and the plant performance,
all ows sone variation in between.

And in many ways this is howthis

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

88

project when | took it on had no front stop and no
back stop. It was whatever the conputer or spread
sheet spit out is how many failures one would all ow

What we have done over the |ast few
nont hs is propose an adaption, which says that we
are going to have a front stop with a lower limt,
and a back stop, which is an upper limt nunber of
failures, and the plant specific variation, the
four-di esel configuration versus two diesel-
configuration, will allow some variation in between.

MEMBER ROSEN. So you don't penalize
peopl e who have better, nore robust, designs, by
giving themthe sane text specs, or the sane
i ndicators that you give class or |ess robust
desi gns.

MR. DUBE: Exactly.

MEMBER ROSEN.  You get some credit for
doi ng better.

MR. DUBE: Exactly, that is the
fundanment al purpose that we are proposing.

MR. BARANOWSKY: And we think that is a
poi nt that the ACRS nade a few years ago, and we
followed that --

MEMBER ROSEN:  Over and over.

MR. BARANOWABKY: And so help ne out.
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That's why | say logically inconsistent. That's why
we went back to the words and discussion on this

i ssue, and not just the one sentence that said don't
use ri sk.

MEMBER APOSTOLAKI S:  You are right, Pat.
The ACRS 3 or 4 years ago was not of the opinion
t hat the performance indicators should be strictly
per formance based. You are absolutely right. W
changed our mnd on the way. Actually, we
formul ated an opinion on the way. So your confusion
is justified.

MR. BARANOWSKY: We appreciate that.

MEMBER APOSTOLAKIS:  And | just say that
|, for exanple, at |east amvery pleased that you
are actually paying attention to what we |ike.

MR, BARANOWBKY: Very astute.

MR DUBE: So on that note --

MEMBER APOCSTOLAKIS: W have to nove on.
| am the chairman, and --

MR. DUBE: The next slide shows you --
and I will go over quickly the prelimnary results.
This is without any changes to the nethodol ogy.
These were the first results.

Where were the invalid indicators con ng

and is there a pattern, and | o and behol d, one did
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find HRS, which is heat renoval system which
i ncludes ox feed water for pressurized water
reactors or RCIC, or steamdriven HPCl.

For boiling water reactors, we found a
pattern where one of a kind steamdriven ox feed
punps, for exanple, tended to have or to be nore,
guote, invalid, than other particular systens,
because they had high inportance measures.

If there was a failure, you coul dn't
spread that failure over many |ike conmponents for
the failure rate, because failures are over the
nunber of demands. |If you have got two punps or
four diesels, a given failure or one failure over a
nunber of demands, you could spread it out and the
failure probability that resulted would be | ow.

But when there is one of a kind that has
hi gh i mportance neasures, they tend to show itself
out as an invalid indicator. So this is what we had
coming in pretty much in January, and this was the
chal | enge before us.

The insensitive indicator is the
opposite. |If something has a | ow i nportance
neasure, it is going to take a lot of failures
calculationally to exceed 10 to the m nus 6.

And it can be 10, and it can be 20, it
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could be 80, it could be hundreds even. And it is a
result of the fact that we originally cane into the
MSPI using a determnistic criteria. W wanted to
have enough conmponents within a particul ar system

W did not want to exclude stuff,
because in sone cases if you exclude everything with
a low inportance neasure, there would be nothing
left in the system

MEMBER ROSEN:  Now you are getting the
i dea.

MR DUBE: And it is a result of the
fact that we have sone |ow inportant systens in
here, but that was --

MEMBER ROSEN:  Wel |, one design
phi | osophy m ght be that to build a plant that is so
robust that no one conponent matters much, and tel
me what is exactly wong with that?

MR DUBE: There is nothing wong with
that. That is a good idea. But going into the
program the programis that you will include
energency A/ C power, ox feed, RHR service water
component cool i ng wat er

But sone particular plants have such
robust cooling water systens, and service water

systens, and so plants have |ike four punps in unit
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one, and four punps on unit two, and you can cross-
tie ontrain A an train B

And you can cross-tie across units, and
so the particul ar conponents aren't going to have
| ow i nportance neasures.

MEMBER ROSEN. Now, this is a good
t hi ng, except for the argunment that therefore you
can take all kinds of failures and the plant can
summarily with a conpl etely degraded mai nt enance
program because it is designed so robust, and that
is the back stop

MR. DUBE: That is exactly right,
because ot herwi se we woul d have 80 or a hundred -- |
nmean, there was one calculation, and it was in nmany
significant digits, nunber of failures to cross, and
obviously that is not reasonable. So that's why the
back stop cones in.

MEMBER LEI TCH:  Tryi ng anot her i nput
into that process is taking a corrective action
program and if you are having that nmany repetitive
failures.

ACTI NG CHAI RVAN BONACA:  But still |
t hi nk the backstop puts some sense into the -0-

MR. DUBE: Exactly. So | nentioned the

30 days, which is the time of the back stop, and it
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is called conpletion time in the proposed ri sk-
i nformed tech specs.

The next slide shows you on a first cut,
and this is plant specific for San Onofre what
exactly I mean. And here is the systemon the left,
t he particul ar conponent, the failure nodes, the
nunber of failures to reach white, and in the
Fussel | -Vesely there will be UR which again is
roughly risk achieverent worth m nus one.

It shows an inverse relationship. The
| ower Fussell-Vesely over the UR, the nore failures
to get white. | nean, it is just basic al gebra,
basic math. The hi gher Fussell-Vesely over the UR,
t he | ower nunber of failures.

MEMBER APOSTOLAKIS: Are you sayi ng that
Fussel | -Vesely and risk are determnistically
rel ated? You keep saying that FV over U m nus one
i S wrong.

MR. DUBE: Fussell-Vesely over UR for a
low UR is approximately risk achievenment m nus one
al gebraically.

MEMBER APOSTOLAKIS:  So why aren't we
| ooki ng at both Fussell-Vesely and UR?

MR, BARANOWBKY: We're not.

MEMBER APOSTOLAKI S: Not here, but the
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speci al treatnment requirenents staff does, and the
argunment is that they are independent. | nean, the
risk reduction work is related to Fussell-Vesely,
but that is a separate thing and now you are saying
no.

MR DUBE: Algebraically you can
approxi mate Fussell-Vesely over UR, is approximtely
ri sk achi everent worth m nus one or a | ow UR

MR, YOUNBLOOD: This is Bob Youngbl ood.
Dividing by URis the critical elenent.

MEMBER APOSTOLAKI S: | agree.

MEMBER SHACK: For a passive conponent
where the unreliability is zip, the nunbers sort of
becone neani ngl ess.

MEMBER ROSEN:  And the risk achi evenent
for those very high reliability conmponents gets to
be enor nous.

MR DUBE: So there is an inverse
rel ati onship here, and | o and behol d, the next
transparency, which on your sheets are black and
white, and nmy is colored, and the overhead
transparency is col ored, shows you the red, which
are those which -- well, this is a phenonena that we
didn't know how to deal with when it first came out.

| will be honest, okay?
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W artificially said greater than 20
failures is insensitive. WlIl, one can even argue
somet hi ng | ower, but we have to pick some nunber,
because when we were trying to adjust this nodel to
address invalid indicators and insensitive
i ndicators, and do sensitivity studies, we had to
start with sonmething to fine tune it, and so that's
what we called it.

But our backstop woul d not be m nus 20,
but this gives you an idea of where we were, and it
was sonmething like 11 percent of the systens are
i nsensitive.

So we have a nunber of the systens that
are invalid, and a nunber of systens that are
i nsensitive.

ACTI NG CHAI RVAN BONACA: It is three
o' clock, and why don't we take a break.

(Whereupon, at 3:00 p.m, the neeting
was recessed and resuned at 3:21 p.m)

ACTI NG CHAI RVAN BONACA: Let's get back
to the neeting, and you were | believe at the
identification system page 18.

MEMBER S| EBER:  Page 18.

MR. DUBE: Page 18. The next severa

i ssues are not maybe as profound as the issue in
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val ue indicators and sensitive indicators, but they
were maj or issues that came out of the workshop.

Something is -- you know, such as
identifying the system boundaries, there is a
definition in the guidance, but you find what is a
train, and it is based on parallel heat exchanges,
punps, and flow path. But there is sone different
configurations out there that may not fit neatly
into those definitions.

So the way that we are resolving this is
t hat we have got a website where we pose and
frequently ask questions, and we discuss themin the
public neeting. W wll revise -- or NEl wll
revise 99-02 with inproved gui dance.

And then before final inplenentation
assuming that this goes forward, there will be at
| east one, and probably several, |essons |earned
wor kshops where these experiences are shared and
hopefully in an effort so that the plant
i mpl enenting this won't have the same issues.

Data coll ection. For a nunber of
plants, | have had an issue where they had a | arge
nunber of conponents that needed to be nonitored.
On average, the nunber of conponents we found is

about 50 per plant, which is not an unreasonabl e
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nunber .

| mean, when you really think of it, the
i nternal events, core damage frequency at the plant,
at |l east for these six systens, can be represented
by in large part by 50 conponents, which tells you
sonet hing right there.

That much of the risk fromactive
conponents falls on a small population relatively
speaki ng. But because we had determnistic criteria
way back when in the program for identifying whether
a conponent needs to be in scope or not if you will,
or nonitored, there were sone plants that had a
| arge nunber of valves to nonitor, |ike 35 or 40, or
45, and so there were sonme concerns with that.

It had been a burden, but the resolution
as we are coordinating this with I NPO consol i dated
data entry program so that |icensees will be able
to report the data through this mechani smand not
have to nake a separate report for the MSPI. It
wi || be upl oaded and downl caded rel atively easily.

MEMBER SI EBER:  That is the EPI X

MR, DUBE: Correct.

MR. BARANOWBKY: The EPIX is a
subel ement of that whol e thing.

MEMBER SI EBER:  Ri ght.
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MR, BARANOWBKY: It used to be MPRDS,

but with this consolidated data entry is going to

i nclude several things, like the old nonthly
operating reports. It will include the actual PI
val ues that are not -- are they com ng through NEI?

How does that work now? They cone through NEI?

MR. SATORIUS: Yes, the cone through
NEI .

MR. BARANOWSKY: So this CDE woul d be
t he place that they would stream i nto.

MR SATORI US: Yes.

MR DUBE: A second way to handle the
nunber of values and to reduce the nunber that need
to be nonitored is kind of a risk-based approach,
whi ch I am proposing to use 10 to the m nus 6 per
year.

And | know that George is going to say,
well, you are mxing up the Fussell-Vesely and
Bromberg all over again, but it turns out that we
| ooked at Fussell-Vesely over UR as a cut-off neans,
as well as Bernbaum and | think Bernbaumis the
best, because it has the core danage frequency
already inpacted intoit, and | will show you sone
slides in a second.

And the third itemthat | think we need
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before we nove forward, and this is ny
reconmendation to the industry, | will proffer some
software and sone interface for data entry, because
we did find a nunber of data entry problens, or |
shoul d say the inspectors when they did the

i nspection found this.

This is a nunber of valves that need to
be nonitored, and on the X-axis is the Bernbaum
cutoff. In other words, if we set anything with an
i mportance neasure below this or not, we are going
to exclude, and so the nunber of valves per plant on
the Y-axis, and | have showed you for the 20 pil ot
plants, red is the plant with the hi ghest nunber of
val ves to be nonitored.

Blue is average, and | guess black is
| owest, and it gives you an idea of how many val ves
have to be -- and you can see that there is a quick
drop for very | ow Bernbaum and then it kind of
levels off. So this is the benefit if you will of
having a cutoff val ue on Bernbaum for the nunber of
val ves to be nonitored.

And keep that in the back of your mnd,
and then | ook at the next graph, which is what |
call the unaccounted for URI, the unaccounted for

delta CDF due to unreliability if we were to excl ude
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particul ar valves as the Bernbaum goes up.

And you can see that this is kind of the
cost if you will, and it starts to take off around
10 to the minus 6. So one could use a 10 to the
m nus 6 cutoff on Bernbaum and reduce the nunber of
val ves that have to be nonitored, particularly for
the plants with the nost nunber of valves.

And yet not | ose the contribution to the
index if you will to any great extent. One could
have done this fromthe start if you will, and
per haps used an inportance nmeasure to begin with,
but if you carry it to an extrenme, you m ght have
some systens with no conponents in it if you will.

So | think that this is a happy nmedi um
that for those few plants that had |ots of valves to
nmonitor, you will be able to reduce the nunber of
val ves to be nonitored by a neasurabl e anmount, and
not mss inportant contribution to delta core damage
frequency or the index if you wll.

MEMBER ROSEN. Do you nean nonitor for
t he purposes of the index progranf

MR. DUBE: Exactly.

MEMBER ROSEN: And that these plants
will continue to maintain those val ves?

MR. DUBE: Right.
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MEMBER ROSEN: And to continue to

noni tor them for naintenance rules and --

MR DUBE: But valves are particularly
difficult to nonitor, because you know that when a
valve fails, you know it fails. There will be a
condi tion report of some sort.

And punps, you know, there are graphs,
and even conputer generated counts on punp starts,
and run hours. But valves, nost plants don't have
little counters that count val ve strokes.

And as part of this effort, you need to
count demands, as well as failures. So having a | ot
of valves is kind of a data collection, but this is
a reasonabl e approach that | believe is appropriate.

MEMBER ROSEN: Are you saying that
plants are going to install hardware on their
val ves?

MR. DUBE: No, but they have to estinmate
the count, and they estimate the count based on how
often do they do this surveillance, and how nmany
ti mes on average would they stroke this val ve based
on normal operations. So a nunber of these are
based on estimates, |ess the denmands.

MEMBER ROSEN.  So not hardware?

MR DUBE: Right. So | think that the
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i ssue of data collection burden in my mnd is
resolvable relatively easily. The next coupl e of

i ssues are tough ones, at |east maybe conceptual,

but let nme start with a quote from NUREG CR- 6819 and
| amsure that there will be lots of opinions
because there are sone people around this table who
have done a |l ot in conmon cause.

But in this report, it says approxi nate
causes of CCF events are no different fromthe
appr oxi mate causes of single conponents failures.

It is reasonable to postulate that if fewer
conponent failures occur that fewer CCF events woul d
occur.

My opinion of that from ny experiences
is that the kinds of behavior, either maintenance,
procedural, human error, what have you, that may
change the independent failure rate and would al so
lend itself to perhaps change the conmmon cause
failure rate.

Now, there is a coupling, and that if
there is a change in the independent failure rate,
there is in all likelihood a change in the common
cause failure.

MEMBER APOSTOLAKI S: Are you saying that

your standard nodel for nultiple Geek letter or

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

103

what ever, the comon cause failure contribution is
t he i ndependent failure rate tinmes, say, data for
two components. Are you saying that a commopn cause
failure termwould be affected because of LAN that
has been reduced or it will affect data as well?

MR DUBE: Data may be changing, but it
certainly will change the LAN

MEMBER APOSTOLAKI'S:  So in which case
the term woul d be reduced.

MR. DUBE: Right.

MEMBER APOSTOLAKIS: So it is through
that that there would be a primary reduction?

MR DUBE: Right.

MEMBER APOSTOLAKI S:  But data m ght
consi derably change.

MR DUBE: It does change.

MR. BARANOWSKY: W had data to show
that it does change.

MR. DUBE: Exactly, and backing this up
with data, we actually | ooked at a number of
conponents, and the commopn cause error rate has
decreased trenmendously over the | ast decade or 15
years, and the single failure rate has gone down.

And in fact alnost parallel, which kind

of indicates as you said the coupling factor, which
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is the data or -- over time may be changing, but it
has been changi ng | ess.

MEMBER APOSTOLAKIS: It is not being
i nconsistent with the prevailing view that because
of this major effort that was sponsored by the NRC
and EPRI, or the NRC anyway, that people becane nore
aware of the issue of common cause failures, and so
they have paid nore attention to the coupling
factor, and they have reduced it. The coupling
really itself has been reduced.

MR. DUBE: The coupling has gone down,
but not as much as the overall failure rate.

MEMBER ROSEN:. What's driving the fact
is that these two things go together and what is
driving that is inproved managenent, safety culture
if you will.

MEMBER APOSTOLAKI S:  Yes.

MEMBER ROSEN: And they go together

MR DUBE: Right.

MEMBER APOSTOLAKI S:  Yes, but the point
is that Don is making is that the primary driver is
t he i ndependent --

MR. DUBE: Well, they go together

MEMBER ROSEN. NO, George that is the

mat hermati cal nodel. The primary driver is the guys
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who work to keep it from going down. Better
training, better procedures, better --

MEMBER APOSTOLAKI'S: But | woul d agree
that it is really the better training and better
procedures that influences the coupling. The
coupling itself.

MEMBER ROSEN: | don't think anybody
knows that the coupling is there. | nean, the
val ves don't know the coupling is there, and whet her
sonmebody cones out and maintains it.

MR DUBE: The coupling is sonething
that | sonetimes say to nyself that statisticians
calculate fromthe data, because there seens to be a
correlation, but I amnot sure people in the field
are thinking, oh, .3 factor or so, and | woul d not
get a independent failure because |I m ght increase
t he common cause.

But I think that the change for the sane
reasons, the sane inprovenents in maintenance
practices, and procedures, and so forth. | only
bring this up, because it is an inportant issue.

It is an issue of controversy and an
i ssue of differences of opinion, and ny second
bul | et says should not changes in CDF relating to

changes in plant specific unreliability fromsingle
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conmponent failures also include the effect from
changes in the common cause factor rate given this
coupling factor.

And if the answer to that is yes, it is
a | oaded question, then we need to add in the
Fussel | - Vesel y i nportance from common cause for a
particul ar conmon conponent type into the overal
expr essi on.

MEMBER APOSTOLAKIS: | have to probl ens.
If I didn't do what you are suggesting, what would I
do? Wuld | consider only the independent failure,
t he product of the failures?

MR DUBE: The inportance neasure that
is used in the algorithmas it is currently
formul ated woul d be just the Fussell-Vesely from
i ndependent failure of that punp.

Wher eas, included in the conmon cause
contribution would say if you change the independent
failure rate and the common cause failure rate
changes, and | need to capture that contribution in
the Fussell-Vesely that | use in the algorithm and
the best way to show it may be to junp ahead, and
clearly it has an inpact on the algorithmand the
i ndex.

The screen shows this better since it is
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in color, but this is the failure rate on the X-
axis, failure to start. These are kind of high
nunbers, but just |ook at the concept here.

The bottomis if | just varied the
i ndependent failure rate, and how does the delta CDF
cal cul ated by the algorithmchange? That is the
thing that is either blue or green, or the bl ack
line on the bottom

If I include the contribution of conmon
cause to the Fussell-Vesely, and that as the single
failure rate changes through a coupling, the conmon
cause failure rate changes. The red shows how t hat
affects the overall quantification.

What it nmeans is that in practice it
nmeans that it takes somewhat fewer failures to cross
the yellow white threshold in this particul ar case.

MEMBER APOSTOLAKI'S:  So right now the
computer prograns don't do this?

MR. DUBE: The current MSPI nethod is
silent, is nmute, on howto treat commopn cause, the
contribution of conmon cause.

MEMBER APOSTOLAKIS:  And what is the
Fussel | - Vesely inportance of a component? 1In the
calculations, it will not include the conmon cause

failure ternf
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MR DUBE: The common cause w || have
its own Fussell-Vesely.

MEMBER APOSTOLAKIS: As a separate --

MR DUBE: Separately.

MR. BARANOWBKY: It may. Sonme will do
it the other way.

MR. EIDE: Steve Eide, INEEL. The SPAR
nodel, if you get a Fussell-Vesely for the
i ndependent failure, and you get a conmon cause
event, that woul d be anot her Fussell-Vesely and they
are not tied together in the Fussell-Vesely
cal cul ati on.

MR DUBE: Right, but you can get a
group Fussell-Vesely in that, right?

MR EIDE: Yes, you can get around that
by sel ecting both (inaudible) comobn cause event,
and doing a group Fussell-Vesely for that, and
getting a single or conbined Fussell-Vesely for that
conmponent group.

MEMBER SHACK: Well, as a perfornmance
nmeasure, you could probably do without it based on
your argunments, and if you insist on applying it to
risk, you need to include it, right?

MR. BARANOWSKY: And this will reflect

like if you have four punps, three punps, two punps,
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this will be significant.

MR. DUBE: Yes, it is an adjustnent on
how we or what we use for the Fussell-Vesely.
Absol utel y.

MEMBER APOSTOLAKIS: But this is
i mportant also for other interaction, special trip.

MEMBER SHACK: Well, yes, that has been
di scussed.

MR DUBE: W derived the same issue
separately.

MEMBER ROSEN. The Fussel | - Vesely
treatment as | recall was handl ed by sensitivity
anal yses, and it was shown that the inpact of common
cause was | ooked at through a set of sensitivity
anal yses.

MR DUBE: Yes. This is one sensitivity
here. W have just in the last days literally
| ooked at sonme of our pilot plants the inpact, and
in sone cases it nmay be a few percent, and in other
cases it may be tens of percent or even nore,
dependi ng on the configuration.

A 2 out of 2 situation, or in other
words, two diesel generator plants, and adding in
this Fussell-Vesely from comon cause nmay not be a

big adjustnent. But a highly redundant plant, where
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the Fussell-Vesely is very | ow because of the
multiple density, adding in the conmobn cause nmay
increase that by factors of 2, 4, 5, even 10.

The thing is that 10 tinmes is a snal
nunber, and still is not an unreasonabl e nunber.
But unless --

MEMBER ROSEN: But it s a rea
reflection of the consideration, and if you have
two, that's good, and if you have four is better,

t hen why not 10? Well, obviously that is crossed in
conmplexity, and you don't get the benefit is the
conmon cause. It cuts it off.

So this has the effect of reflecting
that in the analysis and in the indicator.

MR DUBE: That is ny opinion, and |
t hi nk the opinion of the technical teamon this.

MEMBER APOSTOLAKIS: But it would be a
sinmple matter to find the inportance for conponents
if you have an expression fromthe conmon cause
failure termthat --

MR DUBE: Yes, in practice.

MR. BARANOWBKY: Not everybody has it
i ke that.

MR DUBE: But in practice we think

there is a way of doing it, and for the licensees to
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do it is a sinple mathematical approach. That is
not the issue. The issue is the principal of

whet her we should include it or not. That is where
there is no agreenent.

MEMBER APOSTOLAKI S: That is why | nade
the comment earlier that sonetinmes what the code
does is a boundary condition. This is the way that
it should be done.

MR. BARANOWSKY: Well, this is the
position that we are proposing, and we are telling
you why.

MR DUBE: And probably by the next --

MEMBER APOSTOLAKI S:  Excuse ne, but | am
just curious, but if you have two redundant val ves,
and each one has a failure probability of Q the
i ndependent failure termwould be Q squared would it
not ?

MR. DUBE: Unavailability?

MEMBER APOSTOLAKI S:  Yes.

MR, BARANOWBKY: Unreliability.

MEMBER ROSEN: You are tal king about
i ndependent failure probability.

MR, DUBE: Unavailability or
unreliability?

MEMBER APOSTOLAKI S:  Unavailability.
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MR. DUBE: Unavailability, you would

probably --

MEMBER APOSTOLAKIS:  Unreliability, 2
squar ed.

MR, DUBE: Yes.

MEMBER APOSTOLAKIS:  So what is the
Fussel | - Vesely event? Wat is the Fussell-Vesely of
t he conponent since you have a square ternf

MR DUBE: There is no easy way. Wen
sonmething is ended, there is no easy way to
cal cul ate Fussell-Vesely right off the top of your
head. |If they were orange you could. The conputer
would tell you what it is.

MEMBER APOSTOLAKIS:  Yes, it would tell
you what the inportance of Q squared is, but when it
cal cul ates the inportance of the conponent, a single
component, how woul d you do that?

MR DUBE: A single conponent?

MEMBER APOSTOLAKI S:  Yes, froma single
val ve.

MR. DUBE: It adds up all the sequence,
and all the cut sets with that conponent, and shows
the I D that you use for it, the basic event nane.

It divides that by core damage frequency.

MEMBER APOSTOLAKI S:  Even though sone
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terns are squares and sone are --

MR. BARANOWBKY: But they don't show up

MR. DUBE: They don't show up squared
t hough. X-1 times X-2. It won't show up as X-1
squared, right. It will show up as X-1 tines X-2,
even though X-1 and X-2 may be the sanme nunber

Anyway, | think this is resolvable, and
| think it is inmportant, but it has been a difficult
i ssue. The next one has to do with the support
systeminitiated to Fussell-Vesely.

Agai n, 80 percent of this discussion
hi nges on this Fussell-Vesely and | am sure that
Bill Vesely, when this termwas naned after him
didn't realize that it would be used in so many
di fferent ways.

But the al gorithm depends on this
particul ar nmeasure, and that's why | put so nuch
enphasi s throughout this project that we have got to
cal culate this nunber pretty accurately because the
approach depends on it, at least to a first order.

So the issue here is that the failures
of conponents | eading to support systeminitiator --
and, for exanple, loss of service water --

contribute to core damage frequency.
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And when we | ooked at the pilot plants,
about two-thirds of those 20 plants used fault trees
to quantify the initiating event frequency. So if
you had a | oss of service water at the top of the
default tree, it would have, you know, if Punp A
fails, and Punp B fails, and Punp C fails, and so on
and so forth.

And to the extent that they had a fault
tree when the conputer cal cul ated Fussell-Vesely, it
captured that contribution to the initiator, as well
as a support system But one-third, the remai nder
of the plants, used a point estinmate.

I nstead of using a fault tree, they just
used a nunber of 10 to the m nus 3 per year
initiating event frequency. So that 10 to the m nus
3 did not have the constituents that made it up,
such as this punp failing and this punp failing.

So in the pilot program it identified
an inconsistent approach and it hinted that there
m ght be cone contribution to Fussell-Vesely |eft
out. And so we have conme up with a | ogical approach
to address it.

For those nodel s using point estimnates,
that the contribution of the initiator to core

damage frequency is significant, either A add the
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support systeminitiator fault tree.

So we are going to have to take this
point estimate and create a little fault tree, or we
have come up with an adjustment factor and it is a
little bit beyond -- you know, we could spend an
hour on it, but an adjustnment factor that will be a
little bit conservative, but both nyself and
representatives fromindustry agree that it is a
reasonabl e approach to make sure that the support
system captures all of the Fussell-Vesely, and that
is a long story being short on that.

The final issue, SDP and MSPI, and we
kind of tal ked about it at the beginning and I am
going to hand the baton over to Pat, because he has
been following a |ot of these issues.

And this is one of the final technical
i ssues, which has to do with have we thought about
this MSPI versus SDP, and when is one going to be
used instead of the other. You know, what were
their original purposes for, and what are the
aspects of inplenmenting it.

MR. BARANOWBKY: Actually, | will just
finish off the rest of the discussion. Let's go
back a little bit in history so | can tell you a few

t hi ngs. Wen SECY 99-007 was put out, it had in
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t here the concept that performance indicators would
be used as the principal nmeasure of perfornmance when
t hey were avail able, and when they were not
avai l able, a risk inforned inspection program and
signi ficance of inspection findings would be used.

Somewher e al ong the way both got
i mpl enented on the sane things, and it was if |
don't get you here, | have got you there kind of
system which is currently in practice.

And that has been going on now for
several years. That is whatever is in the SECY is
not the way the programis being inplenented for
what ever reasons. Well, because of these concerns
t hat we have about sone of the false positives in
particul ar, wherein one failure of the diesel
generator, when you |l ook at a short tinme franme, |ike
one year, one year you mght have 12 tests.

And due to the unavailability associ ated
with that in a one year tinme frane, it is pretty
hi gh and you could end up with a short termrisk
that is on the order of 10 to the m nus 6.

But if the diesel generator was
surveiled for 3, 4, or 5 years, you have a track
record that when failure has a different

inmplication. So for cases where the MSPI and the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

117

SDP differ, what we are trying to do -- and we are
not done with this, but we have done sone | ooking at
this, is to see if they differ because of that kind
of a prem se, or sone other reason

And if they differ, it doesn't make any
sense. Now, as it turns out there is actually only
a few cases in the historical record where the
original fornulation that didn't have all of these
i ssues addressed that Don tal ked about today with
the original formulation, showed that a different
out conme of SDP versus NSPI

The second thing that we want to | ook at
al so is whether or not the SDP and the ASP anal yses
were giving simlar results, because in many cases
the SDP is done with the sinplest technique
possi bl e, and when there is a perfornmance issue, and
fol ks agree that there is a performance issue, and
want to nove on and fix it, and not worry too much
about spending a lot of tinme doing risk
cal cul ati ons.

On the other hand, we know that the NSPI
and the ASP anal yses are trying to spend nore tine
on the details of the risk analysis, as opposed to a
fairly short handbook kind of thing.

So what we are proposing is that we go
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back and | ook at these things, and make sure that
the validity and the appropriateness of using the
MSPI in those two cases, whether our differences are
such.

Qur best cut right nowis that they are
a small, small percentage of any of the -- what |
call non-green findings, whether they be by Pls or
by inspection activities.

So there is just a small interface where
you mght get a slightly different result. Now a
concern al so would be that, well, gee, what does
that nean. Well, that neans that you think about
things alittle differently, just |ike when we
didn't have the reactor oversight process, and we
had SALP

We made sone findings which if you went
back and overl ayed the reactor oversight process
approach on it, you wouldn't necessarily conme up
with the same findings.

Sonetimes we error on this side or that
side, and it is not a very super precise thing, but
we think we get the really significantly poor
perforners in each case.

And so that is our plan, is to basically

docunment that and present the argunents as to why at
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| east on the face of the outcomes that it nakes
sense to use a performance indicator of this type,
versus the significance determ nation process.

There was an ACRS letter witten not too
| ong ago that basically said the significance
determ nati on process was not a good way to neasure
performance, but it was a good way to assess the
ri sk significance of performance findings.

And by the way, | conpletely agree with
that. | think it is also the only thing that we
have for rare events where you can't get a string of
t hings that you can put into a performance neasure
t hat accunul ates a performance if you will to | ook
at trends.

In that case, when there are rare events
t hat are outside what woul d be expected, and you
woul d not call themfalse positives -- and an
exanmpl e woul d be that you have had a LOCA

You don't expect a LOCA in a frequency
in the plant, and so that when that occurs, it is
kind of outside the norms. And | think it is fair
to use risk at that point, or some comon cause
failures which occur very rarely by the way.

You know, there are not very many conmmon

cause failures where nmultiple conponents actually
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fail at plants. So you can't really trend within a
pl ant conmon cause failures very well.

You can | ook at the whole industry over
a picture period of 20 years, which we have done,
but that is with a hundred plants going all the
time. There is no other country that can do that
besides the U S. They just don't have the data.

So it is for those cases where we think
the SDP is a good nmeasure of sone sort that it
shoul d be used, and that is for inspection findings,
these |l ong duration outages that are not captured by
routine tests and so forth.

And that the Pls, where there is an
accumul ati on of performance information, such that
one woul d conmpute reliability and unavailability
accunul ated over time to look at trends, that is a
pl ace where the MSPI is best used.

So this is sort of a philosophy that we
are overlaying on top of a practical |ook at what
the outcones are, and there is a little bit of
heartburn to be honest with you with some of the
region fol ks who want to use an SDP eval uati on,
period, for everything, and we just need to work
t hrough this issue.

And we will present the results of our
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detailed | ook at the individual instances when we do
our final report.

MEMBER APOSTOLAKI S:  What do you mean by

MR. BARANOWABKY: By what ?

MEMBER APOSTOLAKI S:  You said they want
to use an SDP evaluation for everything. Wat
exactly does that nean?

MR. BARANOWBKY: For every itemthat
could go into a performance indicator where a
performance i ssue was identified. So if a valve
failed and there was a performance issue identified
with the failure of the valve, then there are sone
peopl e who want to run an SDP on that every tine,
even if we are tracking val ve perfornmance using
reliability and availability indicators.

MEMBER SI EBER:  On the other hand that
is nostly instigated by |icensees, who say | am
agreeing to a white threshold, but ny cal cul ation
shows that it is not risk significant. So they ask
for the SDP.

MR. BARANOWBKY: | think it goes both
ways, but in nost instances it is not valves as nuch
as it is mybe a diesel generator, because the SDP

| ooks at a one year period of tine renenber, and the
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performance indicators cover a 3 year period of
tinme.

Now, maybe that is an issue that ought
to be looked at to see if they should have the sane
period of tine.

In that case, you would be surprised at
how nmuch cl oser they could eventually cone to the
sane outcones.

MEMBER SI EBER:  Actual ly, the SDP | ooks
at the event, and then says if you conme up with a
failure it is probably unavailable half of the tine
since the last test. So it is less than a year and
it sort of elevates the inportance of that single
event, conpared to what it would have been averaged
in over 3 years worth of data. That's what | think.

MR. BARANOWBKY: | think it gives a risk
significance and inportance of that finding or that
incident. | nmean, | wouldn't say negative things
about the process because it is nodeled after the
acci dent sequence precursor program which does the
same thing.

But what we don't do with the accident
sequence precursor programis take a single accident
sequence precursor and go, oops, we had a nmjor

failure in poor regulation | ast year because we had
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a precursor

And then when we don't have one the next
year, we go but we did very good the foll ow ng hear.
No, we have to take a string of these things,
because we know t hat | ooking at one of them can't
gi ve you a performance trend.

And it is the same problemthat goes
with trying to use the significance determ nation
process for things where you can have a string of
i ssues, and | ook at them because the interval is
such that you could have nore than one hit if you
will in that time frane.

MEMBER SI EBER: Let's say you were -- it
seenms to nme that if you end up with an inspection
finding that you should go to the SDP, as opposed
to, say, that this nodifies the performance index or
t hi s conponent.

On the other hand, if it is reveal ed
t hrough the performance i ndex, you ought to use the
threshol ds that are appropriate to the performnce
i ndex.

MR. BARANOWBKY: | think we are saying
t hat .

MEMBER SIEBER:  Well, it is not clear,

because | think that you could run them one way or
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anot her, depending on -- you know, if you are
witing them and you say this is the way it is
going to be, then it will be that way.

On the other hand, if you have a choi ce,
people will make the choice that causes the |east
amount of grief.

MR. DUBE: W agreed ahead of tinme on
this.

MR. BARANOWBKY: And we do agree on this
i ssue, and so what | amdoing is giving you our
tentative conclusion just based on sone | ogical
t hi nki ng and | ooking at the differences in these
things. Now also to help nme talk about this is Mark
Sat ori us.

MR SATORIUS: | am Mark Satorius with
the staff. | was just going to point out that nost
of the exanples that Pat is tal king about are event
driven, where we have an event response, and we do
an inspection, and the result of that is that you
can't know what you know.

So you identify certain perfornmance
i ssues during these event responses inspection, and
those are relatively limted. But those are the
ones | think that -- and wouldn't you agree, Pat,

that is where you are going to get this overlap nore
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t han anyt hi ng el se?

MR. BARANOWSKY: Yes. But there has
been sonme concern because if you tal k about a diesel
generator failure and you | ook at the unavailability
of that failure over a one year period of tine, that
is going to give you a different perspective than if
you | ook at it over 3 years.

And what we were tal king about earlier
were this one-half |anbda tau termin terns of
unreliability is not going to be equal to the
probability of a failure on demand. You have to
have a tinme period sufficiently wong and T has to
go to infinity for observations in order for those
two to be equal.

| guess anyone who has done any
reliability 101 or whatever has derived that
equati on.

MEMBER APOSTOLAKIS: But | like your
third bullet, which says Pls nmeasures changes in
performance. Now, what you nean from what you said
is that the performance of this valve. You are not
conmparing with peers, right?

MR. BARANOWSKY: You are conparing with
what ?

MEMBER APOSTOLAKIS: Wth PI
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performance. | nean, the sanme val ve sonewhere el se?

MR. BARANOASKY:  No.

MEMBER APOSTOLAKI S:  But still though if
the Pls nmeasure changes in performance, then it
seens to ne naturally that the threshol ds shoul d be
performance based and not ri sk

The risk cal cul ations that you are doing
can be a valuable input to the process of devel opi ng
t he performance based thresholds, but | agree with
you that Pls measure changes in performance.

So the PIs and the SDPs are doing two
di fferent things.

MR, BARANOWSKY: Well, | would ask that
you have an open mnd in that we think that we have
cone up with a blend on here, and just take a step
back.

MEMBER APOSTOLAKI S:  They both
contribute to the decision, that's true.

MR, BARANOWBKY: And | think that you
will see that it is one way as Don said, you have
got these front and back stops, and you have to
figure out where you put these things. And you
adj ust them or sone things based on how ri sk comes
into the picture.

MEMBER APOSTOLAKI S:  Yes.
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MR. BARANOABKY: But we just don't go

with risk which allows a way, way w der span, okay?

MEMBER SI EBER: Wl |, you have the front
stop and you have the back stop, and the adjustnent
factor in the mddle.

MR DUBE: Exactly.

MEMBER SI EBER: | think you scratch your
head and is this really real, you know.

MR. BARANOABKY: One of the things that
| didn't nention at the beginning of the talk was
that the white paper by the way, and which | did say
was sort of a kick-off concept, we are going to
docunent every one of these things in a witten
report.

And that will be coming in the fall
before we ask to have the next neeting. So you wll
have a fair anobunt of tine to see this stuff laid
out alittle bit nore than just a few vi ewgraphs.

MR. DUBE: In follow ng up on what
George said on the issue, the alternative to having
an algorithmif you will, and which basically
cal cul ates the nunber of failures and the
unavail ability to the threshold would be a multi-

di nensional, big super matrix that says BWR-2 pl ant,

and BWR-3 pl ant, conbustion engineering plant with
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pores, and conbustion engineering plant with no
pores. How many failures and it takes into account
all the differences in design, and the differences
i n performance.

| mean, if one were to address plant
specific aspects to the threshold, and even then |
am not sure that expert judgnment would conme up with
the right answer, because you have to take into
account the variability of the design, the vintage
of the plant, and so forth.

What this does is reduce this nulti-

di mensi onal matrix of thresholds to an al gorithm
that in essence cal cul ates what that threshold is,
but within certain limts. | mean, that is the way
that | kind of viewit, and that's it.

MEMBER SI EBER:  Well, the first hurdle
is to understand what it is that yo have done, and
t he second hurdle is to decide whether it neets the
need or not.

MR. BARANOWBKY: The whol e activity that
we have gone through is fairly conplex, and I am not
saying that it isn't, because we have invested
t hi ngs that people had not thought of 2 years ago
when we thought we knew quite a bit about risk-based

per f ormance i ndi cators.
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But what we have conme up with is a
nunber of sinplifying approaches to address all the
conpl exities which are not as sinple as addi ng one
and one, but they are not as conplex as doing an
ECCS cal cul ation either.

So you don't have to redo your PRA, and
you don't have to redo your HRA, and you don't have
to do any of that stuff, as long as the concepts --
front stops and back stops -- using the inportance
neasures in a sinple equation, those things are al
brought into it, and it is a pretty straightforward
and grind it out.

So let nme just summarize here, because
then | want to just about sone future activities.

So the MSPI, as you have seen, it is highly risk
infornmed, and it has plant specific design and pl ant
specific data. W think that these nmaxi mum nm ni num
l[imts are a pretty big deal on nmaking it kind of
rational .

MEMBER APOSTOLAKI S: But are they any
different fromthe performance based threshol ds that
we have requested? They are the sane thing aren't
t hey?

MR. BARANOWBKY: | am saying that |

think that this is consistent with the detail ed
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di scussions that | read that are behind the specific
-- like one sentence position that you took to be
honest with you.

MEMBER APOSTOLAKI S:  Yes, and so that is
what | am saying. That we are consistent.

MR, BARANOWSKY: | think so.

MEMBER ROSEN:  For exanpl e, when we had
a hard time with 23 SCRAMS, this deals with that.

MR. BARANOWSKY: This deals with it.

MEMBER APOSTOLAKI'S:  And then you woul d
say there is a maxi mum

MR. BARANOWBKY: Not for 23 SCRAMS it
doesn't deal with it, but it could deal with it.
And we have lots of technical --

MEMBER ROSEN:  Well, if we ever went to
this, that action matrix thing would not show this,
right, with 23 SCRAMS?

MEMBER APOSTOLAKIS: It would not show
the 23, no, because those guys would intervene and
put a back stop

MEMBER SI EBER:  That woul d be a back
st op.

MEMBER ROSEN: Back stop, okay.

MEMBER SI EBER:  And then you woul d put

i n adjustnment factors.
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MEMBER APOSTOLAKI S:  Are you suggesting,

M. Sieber that we should do everything on a risk
basi s?

MEMBER SIEBER:  No, |'m not.

MEMBER APOSTOLAKI'S: Better ne than you

MR. BARANOWSKY: W expect to conplete
our analysis and then sinulation anal yses, and
conpl ete our analysis of these issues, and then do
some simulations by the end of the sunmer to | ook at
how all of these things fit together, because we
have not really | ooked at themall together. So we
need to do that.

And then if some new issues arise, we
will address them but we are fairly confident on a
technical basis that if you will accept some of the
phi | osophi cal thinking that went in here, we can
probably address any residual things that m ght pop
up in that regard.

So that is sort of the technical bottom
line here. Now, that does not address all things
regardi ng inplenentation, although this says
tentative inplenentation schedule, let's ook at a
few things that are not really covered here that are
al so i npl enentati on rel at ed.

First of all, we are going to do the
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technical work as a | stated, and at the end of
August we will have the technical issues done, and
we have done all the SPAR enhancenents for the 20
plants that are in the pilot program and it wll
run all the things.

The pilot actually ends in Septenber.
It gives us a certain amount of tinme afterward the
data collection to conplete anal ysis and eval uati on
of the data. Then cones the big effort to see,
wel |, what does this all nean in ternms of the
success criteria which Mark Satorius nmentioned in a
fewitens earlier?

WIl it conplete our table top analysis
of the MSPI and the SDP issues and ot her
i mpl enent ati on i ssues such as we will ask ourselves
are we able to change the gui dance for boundaries
and data collection to elimnate sonme of the
inefficiencies that occurred during the pilot.

Are we able to change the inspection
gui dance to elimnate sonme of the inefficiencies
t hat occurred during the pilot. And | don't know if
there are other issues, but we are going to have to
wor k on gui dance and what the costs in terns of
burden of this thing is.

And | amsure that technically that this
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is far superior to the current PlI, but one has to
make a deci sion as to whether or not inplenentation
wise we are ready for it. W have issues regarding
the PRAs and so forth, which we are not going to use
this programas a wedge to go in and nake the ASME
standard worKk.

MEMBER SI EBER:  \Why not ?

MR. BARANOWBKY: Because we have al ready
got a cadre of people doing that, and | don't want
to get them unenpl oyed. But there are sone insights
t hat we have here that | think affect the bottom
line of PRA and the qualitative outcones of PRA that
m ght hel p focus sone of these things.

MEMBER SI EBER: | think that you are
addressing things in your conparisons that the
standard doesn't really deal with

MR. BARANOWBKY: Well, they are in there
i nherently, but they should be explicitly in ny
opi ni on.

MEMBER SIEBER: | think if you follow
t he standards that you may end up with a high
quality PRA, and then whatever discrepancies would
in fact be (inaudible), but that is not consistently
t he case.

| could inmagine now that you could go
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t hrough these standards, the PRA reviews, or peer
reviews, and conme out maybe okay, and still have
some strictly inherent problenms in your PRA.  So
this is just another way to | ook at that and | think
it is good information.

MR. BARANOABKY: Well, we are counting
on the industry and the NRC working to inplenent the
standard. That is an assunption that we have. It
doesn't necessarily have to be all perfectly done in
t he begi nni ng, because we have ways of identifying
whi ch plants we have the biggest questions about as
| told you earlier.

MEMBER SI EBER:  Well, you are going to
reconcile the SPARs nodels to the plant PRAs anyway.

MR, BARANOWSBKY:  Yes.

MEMBER SI EBER:  And that appears in a
nunber of prograns that once you do that, and you
can rely on yours, or you can rely on theirs,
provi ded that you know what the limtations are for
each cal cul ati on nodel for the intended purpose.

MR, BARANOWBKY: | think ours are good
for doing audit checks and for doing sinmulations to
| ook at issues. They are really excellent for that.

MEMBER SI EBER:  Let ne ask a question.

You have a schedul e of things that you are going to
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do, and so one of the things that the white paper
tal ks about is a revision to NEl 99-02, which
probably isn't out yet, but needs to come out in
order for this to be a conplete packet, and when
will that happen? Maybe Tom if he is still here,
could tell us.

MR. BARANOWBKY: And Tom when you get
up to tal k about that, as long as you are getting
up, | had expressed an earlier interest in the
i ndustry's reaction to this. And nmaybe you coul d
cover that as well.

MR HOUGHTON: Sure. | am Tom Hought on
fromNElI. The NEI guidance docunment will be out in
a draft a couple of weeks after we have deci ded
t hese issues. According to that schedul e that
earlier fall effort before the go-no go is going to
i nclude industry also going through and putting al
of these changes into the nodels and see what the
results are that come out.

Because as Pat said, we don't know what
the cunul ative effect of all of these different
activities that we are doing will have. But we
think that in a couple of weeks after that these
things will be wapped up.

MEMBER SI EBER: You nean that fast?
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Wl |, that's good.

MR. HOUGHTON: And then need to be out
so that people can really focus on --

MR. SATORIUS: But the draft is already
out because we used it to run the pilot. So | was
not sure if that was clear

MEMBER SIEBER: That's right. That is
REV-2 isn't it?

MR SATORIUS: Well, no, this was --
what we did was that we pulled the format directly
fromREV-2 and then nodeled it specifically for the
pilot. So we already have a docunent that we are
wor ki ng on

MR HOUGHTON: That's right. The
section of 99-2 REV-2, which relates to mtigation
systens, is what is going to be replaced with this
MSPI, and that that draft that Mark was tal ki ng
about is that placenent.

We didn't change it during the pilot
because we didn't want to confuse everybody who was
trying to report data for the 6 nonths of the pilot.
So it stayed fix until we nake these decisions, and
then we will inplement theminto the docunent.

As far as the programis concerned,

i ndustry supports this program W think it has the
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advant ages of resolving sone of the conplexity
bet ween mai ntenance rul e definitions and WANO
definitions.

We think that it is going to resolve
sone of the conplications for system managers in
trying to determ ne cascadi ng, which we won't be
doi ng anynore. That will nmake it nore consistent
with the way that people do maintenance rul es.

W won't have this question of fault
exposure and you get into lots of theoretically
fault exposure, which is not an issue, but when you
get into questions of would that failure nechanism
reveal itself in a nmonthly test or an annual test,
it gets quite confusing sonetines.

And that makes it very difficult. It is
not the theory that is the problem It is the issue
of would this failure mechani smbe exhibited in a
test that is only an hour long, versus a full 24
hour run. Things |ike that.

MEMBER APOSTOLAKI'S:  In this business of
one-half | anbda tau, | thought that was used as a
nmeans al so of seeing what the inpact on the
unreliability would be if |I changed the inspection
i nterval

MR. BARANOWSKY: That's with the
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assunption that you have a long tinme period to nake
the cal culation of |anbda. |If you calcul ate | anbda
every year using one year's worth of data, one year
you get a |low | anbda, because you had no fail ures.

The next year you get a huge | anbda
because you had a failure. Then the next year you
had no failures and you get a | ow | anbda.

MEMBER APOSTOLAKIS: Well, 3 years, and
| use 4 years, 5 years. | have a lot.

MR. BARANOWSKY: Then it becones
equi val ent to basically the probability of failure
on demand. They start to equate to each other.

MEMBER SI EBER:  The | onger --

MR DUBE: That's right.

MR. BARANOWSKY: Well, one-hal f | anbda
tau beconmes equal to the probability of failure on
demand.

MEMBER SI EBER:  The | onger the period,
the less significant is a single failure.

MR DUBE: That's right.

MEMBER SIEBER: So there has to be a

limt.

MR. BARANOWSKY: That's an approxi mation
for small |anbda, constant |anbda, integrated, zero
toinfinity.
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MEMBER APCSTOLAKIS: Let's say | am

doing this on a monthly interval, and then someone
who wants to successfully argue or wants to argue
successfully that they can go to two nonths, are you
sayi ng then that your data then are invalid?

MR. BARANOASKY:  No.

MEMBER APOSTOLAKI S: Because they were
connected under conditions of only one nonth?

MR. BARANOWABKY: No, what we do is just
keep counting the denmands.

MEMBER APOSTCOLAKI S:  But your basic
cal culation now is that you have an entirely new
situation. | mean, you collect the data and you
forrmul ated a distribution that was based on the
fundanmental assunption of nmonthly tests, and I am
telling you that | amgoing to do them every
quarter. Can you really use that distribution again
and start updating it with the new data?

MR. BARANOWSKY: | don't think that the
days distribution are that sensitive. Renenber, the
ones that we are using are based on industry
informati on and updated with plant specific. So
what that nmeans is that we have got weekly, nonthly,
quarterly stuff all mxed in there.

MEMBER APOSTOLAKI'S: | am not saying

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

140

t hat what you are doing is wong. | amjust trying
to figure out all the inplications with the one-half
| anbda t au.

MR HOUGHTON: Well, we would have a
m xture until such tine that the sliding 3 year
average noves over and it would be a little
i nconsi stent.

MEMBER APOSTOLAKIS:  Well, you are
produci ng a probability of failure per demand, and
that is independent of tine, correct?

MR HOUGHTON:  Yes.

MEMBER APOCSTOLAKIS: It was devel oped
under the assunmption -- well, not assunption. It
was reality that the tests are nonthly. And if |
change the interval and make it quarterly, do |
start fromscratch, or do | start from sonewhere
el se?

At |least with the one-half |anbda tau, |
had a way of going out and changing themto 3
nont hs, and com ng back and saying, yes -- and which
is also stupid to say that their unavailability is
mul tiplied by three.

MR. BARANOWBKY: No, but you are making
t he assunption that --

MEMBER APOSTOLAKI'S:  That it is
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different, which it may not be.

MR. BARANOWSKY: The assunption there is
that there is not a demand dependent el enment to the
failure rate.

MR DUBE: And it is really that it has
bot h, has both conponents in reality.

MR. BARANOWSKY: In reality, we know
fromactually taking data in several studies that
have shown there are both el enents that are in
t here.

MEMBER APOSTOLAKI S:  But you have not
t aken data because it probably does not exist, but
fromone |icensee who does it every three nonths,
and anot her one who does it every nonth, and conpare
them and say there is no difference, because
everybody does it nonthly.

MR. BARANOWSKY: But what we had to do
was take a |icensee who does a nonthly test, and
anot her one who does it quarterly, and another one
who does it weekly, --

MEMBER APOSTOLAKI S: The sane test?

MR. BARANOWSKY: For the sane equi pnent.

MEMBER APOSTOLAKI S:  But the sane test.

MEMBER APOSTOLAKI S:  The sane test.

MR. BARANOWSKY: But as cl ose as we can
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come up with, and | ooked at that.

MEMBER APOSTOLAKIS: But then if you see
no difference, then | agree.

MR. BARANOWSKY: | am not saying that
t here has been no difference. What we are saying is
that the true novel is one that has got a demand
dependent elenment to it, as well as a tinme dependent
element to it.

And when you plot a curve, you get a
I i near curve on these things usually, and you can
come up with a proportionality factor that rel ates
demands versus the run, versus the tinme dependent
failure mechanisnms. It is pretty conplicated.

By the way, it is the second order
effect in risk for nost of these intervals that we
are tal king about, which | amnot worried about in
light of other inaccuracies. And we are talking a
second or third deci mal place of the risk equation

MR, HOUGHTON: In ternms of conplexity,
we think that we are maki ng sausage right now in
trying to develop this indicator. And there is
complexity init, but we think that it is going to
be sinpler when the programis in place and will be
sinmpler for the utilities, because they are going to

be just reporting demands, failures, and hours at

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

143

power when that equi pment is unavail abl e.

And so once the conputer algorithmis
set up, that data can flowin without a | ot of
conplication and a lot less what if's by the system
engi neer.

MEMBER SI EBER:  And they don't even have
to understand it.

MR HOUGHTON: Anot her part of the
conmpl exity has been as Don and Pat have said, is
what are the system boundaries and what are the
conmponents that are active and so on and so forth.

And we see that being able to be
resol ved through the other 80 units in a good change
managenent plan, where there are a series of
wor kshops, and where people can get together with
what we | earned fromthe process and devel op those
such that when the whistle blows to start the
programthat we don't have a | ot of discussions
about why is this valve in and why is that val ve not
in, and why didn't you nodel this, and why this or
t hat .

That can be fixed so that this turning
in conplexity doesn't have to happen when it is
i npl emrented. So those are reasons why we think this

is a better way to go and I think the only rea
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di sadvantage fromour point of viewis the initial
gat heri ng of dat a.

O her than that, we think it is a better
indicator, and it has |ess opportunities for arguing
about when did it really fail, and what was goi ng
on. So we are in favor of it and in favor of the
approaches that Don and Pat are tal ki ng about, about
a front stop and a back stop, which will solve those
probl ens.

And we were able to agree on what a
reasonabl e nunber of SCRAMs was in the first one.

MEMBER SI EBER  27.

MR, HOUGHTON: Thr ee.

MEMBER APOSTOLAKI S:  The green and
whi t e.

MR HOUGHTON: The green and white.

MEMBER APOSTOLAKI'S: | still think that
expert judgnent should play a role there and we have
pi oneered all these nmethods and don't just
negoti at e.

MEMBER ROSEN: That's what it was,
expert judgnent.

MEMBER SI EBER: It should be between
smart peopl e.

MEMBER ROSEN: | nformed peopl e.
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MR HOUGHTON: And we did have a rule

where we tried to use the 95th percentile of
per f or mance.

MR. BARANOWBKY: Good. Thank you.

MEMBER SI EBER:  Thank you.

MEMBER APOSTOLAKIS:  So when is the
| etter going to be?

MR. BARANOWBKY: W are going to get
that and get revised NEI guidance, and a report on
all of this technical work, and the assessnment of
t he success criteria. That will all be done in the
fall. | think that is the package that conmes here.

And then after that we have an ACRS
neeting to go over and explain what we decided to do
and see if you endorse that. Then we want a letter.

MEMBER APOSTOLAKIS: Is there going to
be anot her subconmittee neeting or just straight to
the full commttee?

MR. BARANOWBKY: What do you think?

MEMBER SIEBER: |f the docunents are
cl ear enough, | don't think we would need to have
anot her subcommittee neeting unl ess you have changed
the principles that you are going to use.

MR DUBE: | don't think the principles

have changed. Sone of the details wll.
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ACTI NG CHAI RVAN BONACA:  Yes, that's

right. One of the conmttees, the fact is one of
t he discrepancies is being resolved on this
particul ar performance --

MEMBER SI EBER:  Well, | am sure that you
are going to make a presentation to the full
conmttee of an hour or two.

MR. BARANOWSKY: Yes, but it won't be
going into detail like we did here.

MEMBER SI EBER:  Ri ght.

MR, BARANOWBKY: | rmean, you will have
to accept the report as giving you that information.

MEMBER ROSEN:  But our own staff can do
it once they get the package, and they can | ook at
that and see what was said in prior letters, and
hel p us understand whether this has been responsive
to our points of view

MR. BARANOWSKY: And if sonmeone wil |
feed back to us issues that you would like for us to
cover as a result of that, we can make sure that
t hose are in our presentation.

MEMBER APOSTOLAKIS:  So how long will we
have the package before the full commttee?

MR. BARANOWSKY: Oh, quite a while.

MEMBER APOSTOLAKI S:  Ckay. Cood.
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That' s good.

M5. WESTON: It has to be at |east 30
days.

MR. BARANOWSKY: It will be nore than
30, |'m sure.

MEMBER APOSTOLAKIS:  Well, we don't neet
i n January anyway.

MR. BARANOWBKY: | think we were really
t hi nki ng in February.

ACTI NG CHAI RVAN BONACA:  That's it?

MR. BARANOWBKY: That's it.

ACTI NG CHAI RVAN BONACA:  Any ot her
comments or questions? One question | had was
regarding this firewall. You did by the (inaudible)
and you did get a |lot of |essons |earned, and many
of them |l amsure are just the plant specific, and
adjustnments that you had to make and too nuch pl ant
specific PRAs, or vice versa in sone cases.

In sone cases, you must have | earned
sone | essons that can be reflected on the other SPAR
nodel s. Are you going to have a | essons | earned
about it?

MR BARANOWSKY: W have | essons
| earned, and naybe Pat O Reilly, who actually runs

t he SPAR nodel devel opnent program can tell us how
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he woul d use this information to go through the rest
of the SPAR nodels.

MR OREILLY: | amPat OReilly from
the Ofice of Research. As Pat pointed out we are
doing the 11 plants, the 20 units that are in the
pil ot program and based on that and what we have
already learned fromour on-site QA reviews at every
plant site, we have a nunber of issues which we know
apply across the board as SPARs that are
standardi zed, and that this the inportant thing.

And so we know fromthis pilot program
that Harrison exercised that there are a nunber of
i ssues that will be inplenmented across all the PWR
nodel s, for instance, and BWR nodels, and in sone
cases across all 72 nodels. So we have | earned
enough fromthat so that we don't have to go through
and do a detail ed conparison exercise for the other
61 nodel s that aren't included here.

MEMBER S| EBER: Does every plant have a
PRA that is suitable for this conparison?

MR. O REILLY: You find a wi de spectrum
of PRAs out there, sonme which are very well done,
very robust, very conplete, and others which are
about medi ocre. They have sone information, and

there are sonme that just had the m ninumthat were
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Generic Letter 88-20. They stuck to the letter of
the | aw t here.

MEMBER SI EBER:  And in which percentage
woul d that m ni mum set be?

MR. O REILLY: That is a tough question
because sone of our visits are conplicated. The PRA
is not necessarily of poor quality, but the staff
that is there nowis not the staff that worked on
t he devel opment of the PRA, and there has been no
t echnol ogy transfers between the people that did the
PRA and those that are there now So that is an
addi ti onal handi cap.

MEMBER SI EBER: So they are basically
cl uel ess.

MR O REILLY: In some cases that is not
a bad description.

MEMBER SI EBER.  Ckay.

MR. BARANOWBKY: W are going to be
putting that together as something for us to use and
possi bly pass on to the quality activities.

MEMBER APOSTOLAKI'S:  And you said you
woul d give us this other docunent, which was the key
-- you said you were fully aware of where the
sensitive parts of the PRAs were, nodel

uncertainties.
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MR. BARANOWBKY: We will probably have

in our final report sone listing of these things,
because that is an issue of what does this all nean
interms of this program So we need to cover that.

M5. WESTON: We are not going to get it
bef ore then?

MR. BARANOWBKY: | don't have a specific
program activity to produce a report on this before
this report, and whether it can or can't be done, |
just can't say in this nmeeting. W are resource
[imted.

MEMBER SI EBER:  That's a nice way to put

MR. BARANOWSKY: That's a fact. |
request budget and I amtold what | can get and we
are working at 116 percent.

ACTI NG CHAI RVAN BONACA:  Wth that, |
adjourn this neeting.

(Whereupon, at 4:28 p.m, the neeting

was concl uded.)
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