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P-ROGEEDI-NGS
(8:30 a.m)

CHAI RVAN APOSTOLAKI'S:  The neeting wil |
now come to order.

This is the joint nmeeting of the
Advi sory Conm ttee on Reactor Safeguard Subcommittee
and Reliability and Probabilistic R sk Assessment
and Human Fact ors.

| ' m George Apostol akis, Chairman of the
Subconmittee on Reliability and PRA.

Menbers in attendance are Steve Rosen,
Chai rman of the Subconmittee on Human Factors; Mario
Bonaca, Chairman of the ACRS; WIIiam Shack and Jack
Si eber.

The purpose of this neeting is to
di scuss seismc, digital 1&C and human factors
research activities, with representatives of the
Ofice of Nuclear Regulatory Research. The
subcommittee will gather information, analyze
rel evant issues and facts, and fornul ate proposed
posi tions and actions as appropriate for the
deliberation by the full committee.

M chael Snodderly is the Designated
Federal O ficial for this neeting.

The rules for participation in today's
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5

neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Regi ster on Cctober 1st, 2003.

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

Federal Reqi ster notice.

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

W have received no witten conments or
requests for tinme to nmake oral statenents from
menbers of the public regarding today's neeting.

Now, there are a couple of things |I have
to announce. An evacuation drill is to take place
this norning. The drill is nost likely to occur
bet ween 10: 00 and 11: 00 a.m and is expected to | ast
one hour. All occupants of this room are expected
to evacuate, including nmenbers of the public.

Menmbers and staff of the ACRS are to
assenble in the area designated for the ACRS in the
driveway between Eatzi's and Two White Flint North
bui I di ng.

To |l essen the inpact of the drill on

today's presentations, | suggest that the seismc
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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

presentation end at 9:30 a.m, and we w ||
i medi ately begin the digital |I&C presentation until
10: 00 a. m

After the drill we'll continue the
digital 1&C presentation until noon.

Thank you for your cooperation with this
matter.

And now we will proceed with the
nmeeting, and | call upon Dr. Mirphy of the Ofice of
Research to begin.

M5. EVANS: Good nmorning. M/ nane is
M chele Evans. |'mthe new Branch Chief in the
Engi neeri ng Research Applications Branch in the
Di vi si on of Engi neering Technol ogy, and you know Dr.
Andrew Murphy. He is here to give you an overview
of the work that we're doing in the area of seismc
research.

Thank you.

DR. MURPHY: Good norning. This
norning's presentation will follow the outline that
| have on the board. We'Il first start with a
di scussion of the contribution --

CHAI RVAN APOSTOLAKI' S:  Excuse ne. Can
you nove over there? Because you're really bl ocking

this.
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DR, MJURPHY: Sure.

CHAI RVAN APCSTOLAKIS: W th the conputer
and all of that. Sorry, Andy.

DR. MJRPHY: No problem

CHAI RMAN APOSTOLAKI'S:  This will be nuch
better for everyone.

DR, MJURPHY:  Yes.

CHAI RVAN APOSTCOLAKI'S:  You shoul d becomne
a quantum wave.

PARTI Cl PANT: We're good seeing through
t hi ngs.

CHAI RVAN APOSTOLAKI S Ckay.

DR MJRPHY: We'|ll keep that in m nd.
Now, let's see. Were was |?

This nmorning's presentation will start
off with a discussion or nmention of the contribution
that the seismc program has been making to the
performance goals of the NRC

| will then touch on the activities in
your science area; research and regul atory gui de
that we're producing; then the earthquake
engi neering program and then tal k about the
continuing and enmerging issues in this area.

The first slide nmentions the

contribution that the programis making to the
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performance goal s of the NRC. The basic products
that we are looking at in the short termfromthis
program i nclude an update of the seismc hazard,

cal culations and estimates that are avail able and
are used in Regulatory Guide 1.165 to go along with
t he update of the seismc siting criteria, the
regul ation that was fornerly Appendi x A and i s now
Part 100. 23.

The i nportance of the new contributions
fromthe seismc hazard and fromthe regul atory
gui des that are also part of the product goes to the
regul atory realismof the program

CHAI RVAN APOSTOLAKI S But, Andy, when
you say this, are you inplying that the decisions
that the NRC has been meki ng have not been
effective, efficient, and realistic?

DR. MURPHY: No, we go back over here to
this word here.

CHAl RVAN APCSTOLAKI S: More.

DR. MURPHY: We're tal king about nore,
nore realistic than they have been in the past, nore
effective, and hopefully also nore efficient.

We're | ooking for the sanme kind of
contribution on the stakehol der side of the fence

where we're tal king about guidance to principally
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the applicants that is nore effective and nore
realistic and hopefully also nore efficient in the
process as well so that we will have better
deci sions and better |icensing.

The next slide outlines the five mjor
el enents at this stage of the earth science program
We have an ongoing relationship with the U S
Geol ogi cal Survey, the University of California at
Santa Barbara for sonme ground notion work. W're
t al ki ng about updating the probabilistic seismc
hazard estimates and the codes and data that are
avail able for that.

W have two smal |l issues associated with
t he hazard code validati on benchmarki ng that has
been carried out, and a cooperative programwth the
| AEA on earthquake ground notions.

Then I will also touch then on the
regul atory guides that are currently in the pipeline
and one that's sonmewhat downstream from conpl eti on
at this stage.

What are we doing with the U S
Geol ogi cal Survey? W have a quarter to a third of
a mllion dollar programon an annual basis with the
Geol ogic --

CHAI RVAN APOSTOLAKI'S: How much is this?

NEAL R. GROSS
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10
What are you sayi ng?

DR MJRPHY: | said we had a 250 to
$300, 000 annual programwi th the U S. Geol ogi cal
Survey here we go to them on an annual basis and
indicate to themthe issue areas where we have
concern. They devel op a proposal for us, and we
cone back and sel ect between the itens that they
have suggest ed.

Generally we are paying probably ten
cents on the dollar for the prograns and for the
information. Wat our intention is to dois to
i nfluence the way the Geol ogi cal Survey thinks about
earth hazard. Their principal concern is for the
general public, if you want to say standard
construction, standard hazards. W're interested in
getting themto | ook at the differences between
standard construction and nucl ear construction and
the difference between the hazards for standard
construction and for nucl ear construction.

At this stage |'ve got four of the
current prograns |listed here. W' ve run between siXx
and ei ght progranms a year funded, again, probably
about the 30 to $50,000 |evel for each of the
i ndi vi dual projects.

The first one that we listed there is an

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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aerial screening of the liquefaction hazards. This
is particularly in the New Madrid and the Sout heast
United States area where the survey is |ooking at
special areas and trying to characterize them using
standard engi neering techni ques, such as the cone
penetroneter test.

One of the other issues that we're
| ooking at with themis fal se segnentation. W need
to estimate the magnitudes of the earthquakes in the
seism c source zones in order to come up with the
appropriate seismc hazard estimates, and it's a
critical question to decide how a fault will break
We have the San Andreas fault as a classic exanple,
runni ng basically the entire Iength of California,
both on shore and offshore. |If that fault broke at
a single tine, it would be a truly nonstrous
eart hquake.

But in fact, the San Andreas fault
breaks in segnents, which still create very |arge
eart hquakes. There are other faults that we are
aware of that have a tendency to break in segnments,
but occasionally they break as a through-going fault
rupture so that we're interested in being able to
understand the fault mechanics so that we can

understand and predict whether or not a |large fault

NEAL R. GROSS
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will break as a unit or will break in different
segnent at i ons.

This is a programthe GS has had for a
nunber of years, and we're basically making a
contribution sufficient to allow the principal
investigator to get into the field a few nore nonths
out of the year

W' re al so | ooking at the reeval uation
of the ground notion nodels for the central eastern
United States, plus in Canada, to see if we can
better characterize the ground notion that woul d be
generated froma noderate to | arge earthquake in
t hese areas.

Also with the GS we're | ooking at the
recurrence and uncertainty in the occurrence of
earthquakes in the central United States. There has
been in the |ast several years a mgjor rethinking of
t he occurrence of the New Madrid faults, the New
Madri d earthquakes. In the past, it had been
assuned and thought that these earthquakes were
occurring on a thousand to several thousand year
i nterval

It appears now that they are occurring
nore often than that, nmaybe on a 600 year interval,

but as a mtigating factor, fol ks are beginning to

NEAL R. GROSS
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t hi nk about the ground notion, and it appears that
the ground notion is generated by these earthquakes
are not as large as originally thought.

The reinterpretation of that information
is feeding into the ground notion nodels that wll
be used for the seism c hazard cal cul ati ons.

DR. SHACK: Andy, just com ng back to
this again, wthout your support are you saying that
t hey woul dn't be | ooking at these areas?

DR MJRPHY: They woul d be | ooking at
them| would say with a different pair of gl asses,
that we're getting themto |look at things with our
perspective so that they're | ooking at high
frequency ground notions as it mght induce a
response in the nuclear power plant structures and
how t hat woul d feed into high frequency conponents,
such as switchgear and rel ays.

So we're influencing them Ilike | said,
to look at thema little bit differently, |ooking at
themw th a nuclear problem a nuclear industry
perspective rather than just |ooking at them from
the standard civil construction.

MR. SIEBER:. Wen you tal k about high
frequencies, could you give nme a range of

frequencies so | could sort of --

NEAL R. GROSS
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DR. MJRPHY: Sure. W're interested at

this nonent if sone frequencies probably between
seven and ten or 11 hertz.

MR. SIEBER.  kay.

DR MJRPHY: As I'Il talk about a little
bit later, the East Tennessee seisnic zone and the
probl ens that occurred down there or the issues that
devel oped down there.

MR. ROSEN: Andy, we have a report by
our consultants, Link Technol ogy, that tal ks about
one project which I'll read you the title of. It's
GV, and | Don't know what that stands for -- well,
maybe Garner Vall ey.

DR. MURPHY: Garner Vall ey.

MR. ROSEN: " Downhole Seismc Array
Oper ational Analysis of Data."

Let ne read you this what | think is a
curious description, and it my be wong. If so,
just say so or maybe | invite Spyros of Link, who's
here, to talk about it, too.

It says, "The University of California
at Santa Barbara is to operate a nulti-el enent array
of downhol e, strong notion accel ographs in the
seismcly active Garner Valley of California and is

to analyze and interpret any strong notion

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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sei snmograns recorded. "

So far so good.

DR MJRPHY: Right.

MR. ROSEN. "The site is representative
of sites in Eastern U S." Hello? 1Is that right?

DR, MJURPHY:  Yes.

MR ROSEN: Wiy woul d the Garner Valley
site in California be representative of sites in
Eastern U. S. ?

DR MJRPHY: Because of the soil colum
that's at Garner Valley. W spent a considerable
time interacting with the Geol ogi cal Survey and the
folks at the University of California at Santa
Barbara to find a site that had a soft, shall ow soil
colum. This is the kind of colum that we find at
many sites in the Eastern United States.

That's where the --

MR. ROSEN: So they go all around the
United States to find sonething representative of
the East and found it in California?

DR MJRPHY: No, not quite.

MR. ROSEN: | hope that's not true
generally.

MR SIEBER It's close to Santa

Bar bar a.

NEAL R. GROSS
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DR. SHACK: It's like the eastern soi

with a California frequency.

DR. MURPHY: Yes. The initial program
was, again, looking at a site that had a soil colum
simlar to what was available in the Eastern United
St at es.

W al so | ooked at the Geol ogi cal
Survey's hazard and forecast map. The Garner Valley
site is immediately adjacent to a thing called the
Anza gap, which is, like | said, a gap in the
seismcity along the San Andreas fault.

There is a prevalent theory that the
next earthquakes that are likely to occur on a nmjor
fault are where there is a paucity or a gap in the
seismcity. And a nunber of years ago the Anza gap
was identified by the CGeol ogical Survey. The
Geol ogi cal Survey has placed an array of
instrunentation in this area with the hope of
capturing a noderate to | arge size earthquake from
t hat area.

W were follow ng up on that same
t hought and worked with University of California at
Santa Barbara and established a downhole array to
| ook at strong ground notion propagation through a

shal | ow soil colum, i.e., sonething like the

NEAL R. GROSS
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Eastern United States.

MR. ROSEN. One nore question. \Were is
Garner Valley? | nean, what big town is near Garner
Val | ey?

DR MJURPHY: Define "big town" and I'1l]I
tell you

MR. ROSEN:. Salinas, Mnterey, San Juan
Baptista, Carnel.

CHAI RMVAN APOSTOLAKIS: Is it near Santa
Bar bar a?

DR MJURPHY: Palm Springs. |It's over
t he nountains fromPalm Springs. Does that hel p?

MR ROSEN: Over the nountains from Pal m
Springs. Palm Springs sits in a valley in which
there are amounts around it, | know.

DR MJRPHY: That's correct. And it's
over the ridge to the southwest, | believe.

MR. ROSEN: Sout hwest of Pal m Spri ngs.

DR. MURPHY: Right.

MR. ROSEN: That's what | wanted to
know.

DR MJRPHY: Mbdre south than west.

MR. ROSEN. Ckay. Thank you.

CHAI RVAN APOSTCOLAKI S: Now, you know,

all of this work, especially the Ceol ogi cal Survey,
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| understand that you want themto | ook at things
fromyour perspective, but are there any regul atory
deci sions that are before the Conm ssion or before
the staff that would be supported by this research
or is it just research that hel ps us understand what
is going on so we keep abreast of devel opnents and,
you know, we are not falling back?

DR. MURPHY: One of the thing is very
definitely keeping us abreast of what's going on,
keepi ng us ahead of the mllstone a little bit, but
it is also making specific contributions to things
t hat we have ongoing. The work that the Geol ogical
Survey has been doing with the occurrence of
earthquakes I'Il say in the central United States
will definitely feed into what we're doing with the
potential revision of the seismc hazard
met hodol ogy.

The work that they have done on ground
notion in the central and Eastern United States, |
t hi nk, has had inplications in ny mnd for sonme of
the work that EPRI is doing or has just recently
conpleted to support the early site reviews.

CHAl RVAN APCSTOLAKI S: But you say
potential revision of the seismc hazard

net hodol ogy. |Is that for future plans? | can't see
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us doing anything to the existing plan.

DR MJRPHY: That is correct. It is
basically for future licensing activities. Now,
there is always the potential issue that if
something major is discovered -- at this stage we
don't anticipate it -- that it could feed back into
the existing operating facilities.

CHAI RVAN APOSTOLAKIS: Wl l, that's a
badly renoved --

DR MJRPHY: Yeah, no question about it.
It is afairly renote possibility, and nost of what
is going on now at this stage is |ooking forward to
bot h new plants and potential nodifications to
facilities.

CHAl RVAN APCSTOLAKI S: But as |
remenber, you know, and you were involved in that,
the seismc hazard anal ysi s nmet hodol ogy that that
comm ttee | ooked at and so on, the major conclusion
there was that the whole thing really relies on
expert judgnent and interpretation of response
evi dence and so on.

Wuld this information hel p that
process?

DR MJRPHY: Yes, | think so.

CHAI RMVAN APOSTOLAKI S: O even get out
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of the process conpletely? | doubt that.

DR MJRPHY: \When we -- well, let ne
j unp ahead a coupl e.

One of the things that we do have
ongoing at this stage, we've started up, is an
update of what we call the Shack, the senior seismc
hazard anal ysis --

MR. ROSEN: No, this is the Shack

CHAI RMAN APOSTOLAKI'S:  This is the
Shack.

DR MJRPHY: This is the other Shack.
This is the one that has difficulty spelling its
name.

CHAI RMVAN APOSTOLAKI'S:  The tw sts.

DR, MJURPHY:  Yes.

CHAI RMAN APOSTOLAKI S:  This "Shack" has
one S. He's suffering silently there.

DR. MURPHY: But he is nmking faces.

DR. SHACK: |'ve heard every variation
of "shack" there is. Trust ne.

(Laughter.)

DR. MURPHY: kay. When we did the
revision to Appendix A, the seismc siting rules,
one of the things that the Ceol ogical Survey pointed

out to us was that at this stage the seismc
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know edge, the know edge of seismicity and various
paraneters in the Eastern United States was
particularly still fairly rapidly evolving, and we
agreed to and put into our Statenent of

Consi derations to do a ten-year eval uation of where
we are with the ground notion and propagati on and so
forth and its inplications for the hazard

cal cul ati ons.

W have recently started | ooking at
that, and at this stage that's an evaluation to see
whet her or not we need to do anything. Probably
next spring or next sumer when we make a deci sion
on whether to go forward with a full-scale revision
or not.

One of the things that we are | ooking at
right nowis the U S Geol ogical Survey's nationa
sei sm ¢ hazard assessnent, which was basically
published or is in the process of being published
now this fall.

MR. ROSEN: You've already concl uded, |
think, you told us that the New Madrid frequencies
are up substantially.

DR MJRPHY: Yes. Part of the question
is how much will that influence the final results.

In the past we have | ooked at sone specific areas,
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such as the Wabash Vall ey northeast from St. Louis
in Chio, to see whether or not new i nformtion about
t hat had significant influence on the seismc hazard
cal cul ati ons.

W | ooked at that as we are devel opi ng
the new Rule 100.23, and it turns out that nost of
the information that was confirned by field work was
al ready basically in the mnds of the experts. So
that there was not a significant change in their
opi ni on about it.

Now, take this as anecdotal information.
| understand that the Clinton early site permt had
sone concerns about a new earthquake that was
di scovered, | believe, west of the Cinton site, and
that in | ooking at ground notion propagation from
that site, there are issues for Cinton or for an
early site permt for Clinton, the dinton site, but
they had to go back and very carefully anal yze, | ook
at the information that was avail abl e.

| think it's part of the work that the
EPRI ground notion panel had --

MR. ROSEN: So that raises the genera
qguestion of when you find new information at or near
an existing site that is also one that may have new

plants put on it, how does one decide to use it (a)
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in the new plant and (b) not in the old plant or in
both plants or not at all?

DR MJRPHY: [|'Ill say to sone extent
that's an NRR call, but ny understanding, ny
interpretation at this stage would be that |ast year
we identified an issue with the East Tennessee
seism c zone, and that |ooked |ike the cal cul ations
for Watts Bar were increased. It |ooks |ike the SSE
ground notion in Watts Bar maybe shoul d be rai sed.

kay. Research took a careful | ook at
that, providing sonme information to NRR, indicating
that the new hazard information for the Watts Bar
site fromthe programthat we were conducti ng,
research was conducting, raised the response spectra
for the Watts Bar site.

In the high frequency end -- this is
where the seven to 11 hertz conmes in -- there
appeared to be an increase. There was an increase.
The question that the agency had was whet her or not
that increase was to be an issue, was an issue.

We actually generated -- and, again,
we're junping ahead in the slides here -- we
generated a generic issue associated with a generic
i ssue GSI-194 that was recently reviewed, and the

recommendation was to drop it at this stage because
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t he influence woul d have been, again, in the high
frequency area, the relays and sw tchgear kinds of
t hi ngs.

And seeing as how the plant had just
recently gone through the | PEEE revi ew and those
itenms were |ooked at, it was decided it was not an
i ssue that needed to be pursued at this stage. It
was dr opped.

If you want to say, we have it on part
of the back burner with the Shack update as that
conmes along, to bear in mnd as to whether or not
the information that was devel oped for the East
Tennessee seism c zone woul d have inplications for
the Watts Bar site and other sites in the
sout heastern United States.

MR. ROSEN:. Was that an answer to ny
guesti on?

DR, MJURPHY: |'m not sure.

MR ROSEN: It was interesting.

DR MJRPHY: | understand | started
babbling. Wuld you hit me again with your specific
guesti on?

MR ROSEN. Well, the specific question
is when you find new information at a plant site,

about a plant site that already had a unit on it,
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whi ch may al so be considering a new unit, you have
three choices: to ignore it, period, for both
plants; to apply it to both plants, the old one and
the new one; or to apply it only to the new one.
There's a fourth choice: apply it to the old one,
but not the new, but that's sort of ridicul ous.

But what woul d you approach? Don't tel
nme the answer. Just tell ne how you woul d approach
t he questi on.

DR. MJRPHY: | think |I gave you the
answer, the process. Basically we would | ook at the
data, |l ook at the information, evaluate the validity
of the information, apply that to start with to the
operating facility, and | ook at the inplications for
the operating facility.

If there are no patients for the
operating facility for reasons |like we just said
with Watts Bar, because it was in the high frequency
end and they had already recently reviewed the high
frequency equi pnent and it was not an issue. So
basically we would say for the operating plant it's
not a probl em

Dependi ng upon the severity of the
i nformation, the degree of departure, it's likely

that we would ask the applicant for an early site
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permt on that site to consider that information, to
do their homework and cone back and tell us what
their conclusions are and what is the basis for
t hose concl usi ons.

CHAl RMVAN APOSTOLAKI'S:  But it is
concei vabl e that you woul d have to say a higher safe
shut down earthquake for the new plant --

DR, MJURPHY:  Yes.

CHAI RMAN APOSTOLAKI' S:  -- than the
exi sting plant, and the rationale would be that this
is a new plant.

DR MJURPHY: This is a new --

CHAI RVAN APOSTOLAKI'S:  But it wasn't
worth backfitting the other one.

MR ROSEN: Well, | don't know t hat
that's too reasonabl e.

CHAI RVAN APOSTOLAKI S: Wl |, what el se?

MR. ROSEN:. What |I'msaying is if you're
unl ucky enough to have a new phenonenon show up at
your site, it's like the ultimte kind of operating
experience, the earth operating experience.

CHAI RVAN APOSTOLAKI S:  Right.

MR. ROSEN: And you can't turn you back
on it just because there happens to be earth rather

t han sone conponent in the plan.
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CHAI RVAN APOSTOLAKI'S: No, but the

guestion is --

MR. ROSEN: | think you have to react to
t he operating experience that the earth sends you
just as you do any kind of operating experience.

You evaluate its inmportance to the plant.

CHAI RVAN APOSTOLAKI S Ckay.

MR. ROSEN: You deci de whet her your
margins are still in place or not. Then you take
appropriate corrective action.

DR MJRPHY: That's what we do

CHAI RMVAN APOSTOLAKI S: Yeah, but | think
it's a simlar situation to what the Comm ssion
coul d say about the new plants. They expect that
new designs will be safer. Now, if you really want
to scrutinize and say, "And why not existing
designs?" well, the existing plants exist. [It's not
worth goi ng back and backfitting, you know.

But for the new ones we'd expect themto
be safer. So the sane |logic can apply here, unless
you find that, you know, there is sone serious
implications with the existing plans, which would
justify backfitting and all of that.

So, you know, | nean, it doesn't sound

like it's a perfect, ideal situation, but it
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woul dn't surprise nme if it happened, you know, that
you raise the SSE a little bit.

DR. MURPHY: Well, it has happened in a
nunber of instances. |I'monly to renmenber one of
themat this stage, and that is a site that had two
units on it, and | believe |I'mcorrect that for
North Anna the first unit has a | ower SSE, | ower
response spectra than Anna 2, North Anna 2.

MR. ROSEN. See, to ne -- pardon ne,
George and Andrew -- but to nme that is sonething
just could not agree to.

CHAI RMAN APOSTOLAKIS: It is alittle --

MR. ROSEN: Because it's just
intellectually not stimulating enough for ne.

CHAI RVAN APOSTOLAKI'S: It is,
absol utely.

MR ROSEN: It seens to ne the right
answer is the earth is going to affect both units,
what ever it does. So you decide what you think it's
going to do, and then you apply it to both units.
Now, in one unit, the newunit, it nmay be a front
fit. Wien you back to the other unit, it may be a
backfit. In the older unit you may choose to apply
| ower margi ns than your engineering analysis. Maybe

that's the way you treat it.
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But you can't have a different design
basis. That's intellectually bereft of any ability
to conprehend.

CHAl RVAN APOSTOLAKI'S:  You have to do a
regul atory analysis to decide, you know, to backfit,
and you may not pass. By the sane |ogic, again, the
Conmi ssion has very clearly stated that they expect
new plants to be safer

You can ask why.

MR. ROSEN: Well, safer, but the way you
get safer on the site is by having the sane design
basi s earthquake, but with nore rigorous analysis or
robust supports.

M5. EVANS: Well, |I'mjust going to make
a comment. This M chele Evans.

Actually, I work in Region I, and up in
New York recently there was an earthquake felt up
t here probably about two years ago, a year ago, and
the three plants, you' ve got Nine Mle 1, Nine Mle
2, and Fitz. Nne Mle 2, which is your newest
plant, was built differently than the other two, and
they didn't even realize that there had been this
eart hquake that was felt at Nne Mle 1.

So you are going to have the situation

that you're talking about. It's just as tinme goes
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on we build to different standards. | nean Nine
Mle 1, it's fine the way it is, but as we go
forward, we build a little better every tinme and to
different criteria.

MR. ROSEN: | think you're making ny
argunent that the newer plants maybe had nore robust
support.

M5. EVANS: Right, exactly.

MR ROSEN:. Better analyzed or something
like that, but they both suffered the sane
eart hquake.

M5. EVANS: Exactly, and they all three
-- you know, there was no inpact or damage. It was
just what was felt, and you had nore robust --

MR. ROSEN:. But they both suffered the
sane earthquake. That's ny point.

M5. EVANS: True.

MR SIEBER  Yeah, but that's not an
uncommon practice. | know our plants, the seismc
di fference between themwas |ike night and day, and
that's a Region | plant. Unit 1 had a | ess seismc
margin than Unit 2.

MR. ROSEN:. Right, and as |ong as you
evaluate it and say that's okay, that's fine, but

the idea that you would have two different
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earthquakes if one is older than the other one just
doesn't do it for ne.

MR SIEBER | don't think that that is
the way it's appli ed.

CHAI RVAN APOSTOLAKI'S:  No, but it's the
margi ns. The SSE defines the margins, does it not?

DR SHACK: Yes, but the SSEisn't a
real earthquake.

CHAI RMAN APOSTOLAKIS:  It's not a real
earthquake. It defines the margins. So what |'m
saying is that for the new plant, it's conceivable
you woul d have a higher SSE which translates into
| arger margins. But the earthquake itself, of
course, is the sane.

Now, ideally, | nean, you know, you
woul d say why should this new plant have | arger
margins than the old plant, but that's what life is
al |l about.

DR SHACK: Well, that's a regulatory --

CHAI RVAN APCSTOLAKI'S:  They're both
safe. They're both safe.

M5. EVANS:. Right.

DR. SHACK: Before you leave this slide,
can you tell me what the two estimates still at

i ssue are?
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CHAI RVAN APOSTOLAKI'S:  Yes. | don't

under st and t hat.

DR SHACK: | m ssed that.

CHAI RMVAN APOSTOLAKI S: Yeah, the two
estimates on seven.

DR. MJRPHY: Ch, |I'msorry.

CHAI RVAN APCSTOLAKI S:  Slide 7.

DR MJRPHY: Right with you.

The two estimates are the sane old two
t hat we had before, Livernore and EPRI

DR SHACK: Oh.

CHAI RVAN APOSTOLAKI'S: | thought they
conver ged.

DR MJRPHY: Pardon?

CHAI RVAN APOSTOLAKI'S:  Didn't they
conver ge?

DR. SHACK: That was the story we had,
t hat they converged.

DR. MURPHY: They converged in a
regul atory sense, if you want. The specific exanple
that | had in mnd where the two estimates are still
an i ssue was associated with the deconm ssi oni ng and
t he spent fuel pool issue; that if | understand
things correctly, a particular frequency probability

was chosen at which the applicant had to address
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sonething, and if it was |lower, they didn't have to
address it.

And it turns out for the seismc
fragility of the spent fuel pool, if you use the
EPRI numbers, everything is okay. If you use the
Li vernore nunbers, there was an issue that had to be
addr essed.

That's the specific exanple that | have
in mnd, and that was part of the trigger to begin
to | ook at the Shack update again.

CHAl RVAN APOSTOLAKI'S:  Is this ever
going to go away?

DR MJRPHY: Probably not, not in our
l[ifetime, but | think it's going to be an issue |ike
we' ve cone and nmade progress on the seismc issue.

We went from Appendi x A, which nade the adjudicatory

process unbelievably hard. | think as we will get
experience with a new Part 100.23, | think that we
will have less problem that there will be |ess

contention, and then the performance goal back there
at the start, we will becone nore realistic in our
estimates, and we will be nore effective and nore
efficient in their application.

CHAI RVAN APOSTOLAKI S But, agai n,

com ng back to the earlier discussion, we have two
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units on one site. They're thinking of building a
third one. For the third one we're going to have
this problemagain, but if you do the Livernore
thing, you're going to get one design standard; if
you do EPRI, you get another.

DR MJURPHY:  No.

CHAI RVAN APOSTOLAKI'S:  They're going to
kill us if we say that. | mean, how long are we
going to debate this issue?

DR MJRPHY: Good question. M thought
at this stage is that what we have done with 100. 23
and Reg. CGuide 1.165, that for new sites that are
| ooking at the seismc and geol ogical siting
criteria, making use of that information, there
shoul d be considerably | ess uncertainty and
contention about that.

CHAI RVAN APOSTOLAKI'S:  So you say there
shoul d be, but are you inplying that there isn't?

DR MJURPHY: No. |[|'minplying that we
don't have a test case. M expectation is that not
only should they, but they will be | ess contentious.

CHAI RVAN APOSTOLAKI S:  Shoul d that be
sonmet hing then that should be at the top of your
list here to be ready? Because this is really an

i ssue that can becone real, and you can nake a mgj or
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contribution here. |If the seismc part of the
i censing process is smooth, you know, that will be
great.

Wul dn't that be nore inportant to spend
some tinme on and resources than, say, naking sure
t hat the geol ogi cal survey has our point of view
into their thinking?

This is real innmy mind. | nean, | can
see the industry conplaining, | nean, if they say,
"Well, gee, we're finally deciding to build
somet hi ng and you guys are creating again najor
obstacl es.”

DR. MURPHY: | don't think that we're
creating the major obstacles, and | think what the
Geol ogi cal Survey is doing is feeding information
into us that is valuable in updating the hazard
curves, information that they will be able to
provide us on the occurrence of earthquakes in that
ar ea.

It's better that we have that
i nformati on and have fol ks gathering that
information for us, and it's not a considerable
effort, but I mean, there is an effort there to nake
certain that we are aware of what's going on.

CHAI RVMAN APOSTCOLAKI'S:  So what is
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happeni ng now, Andy? | nean, maybe you said it and
| mssed it. W have the two estimates still being
an issue. |Is there a research effort in your branch

that tried to resolve this in a tinmely fashion, say,
in a year or a year and a half so that if we have
this happy occurrence, we will be ready?

DR. MURPHY: One of the things that we
are doing is this programw th the Ceol ogi cal
Survey, different from what was back on vi ewgraph
four or five. But we have -- well, let's back up

The Ceol ogi cal Survey if you want to say
was to sone extent following what we in EPR had
done with the probabilistic hazard estimates, and
t hey have gone out and over the last five or six
years now have put their own efforts into devel opi ng
a national hazard map and a national, if you want,
hazard net hodol ogy and dat abase.

kay. Wth that information, which is
com ng out or has come out -- |'ve seen drafts and
so forth. So I'mnot certain exactly where they are
in their publication of it -- but that information
is a national effort rather than an NRC or an
i ndustry effort to look at this process.

We are actively | ooking at what the

Geol ogi cal Survey has done, and if we can -- and
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that's a big "if" at this monent -- if we can, we
may be incorporating that into Reg. Guide 1.165 as
the process or part of the process to be used in
geol ogi cal hazard assessnent.

DR SHACK: W could have three
esti mat es.

DR. MURPHY: W could potentially have
three estimates, but that's speculation at this
stage. The thought would be that if the Ceol ogi cal
Survey nethodol ogy is acceptable, we can then | ay
t he burden back at the Geol ogical Survey as the
national seismc expert and nmake use of their
updates into the future so that with time, the EPR
and the Livernore process may fall by the wayside
and we'll sinmply be using the Geol ogical Survey's
nati onal maps.

DR. SHACK: But | guess fromthe way
you're saying this, if you decided to go ahead with
t he ten-year update, you don't think the result of
that would be a single estinate.

DR. MURPHY: No, | didn't say that. |
didn't say anything about the single estimte. MW
personal view -- and that's all it is at the nonment
-- is that --

DR SHACK: | mean, that could be one
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outcone --

DR. MJRPHY: That coul d be.

DR. SHACK: -- of the ten-year update.

DR MJRPHY: That coul d be one outcone
of the ten-year update, yes.

DR. SHACK: Ckay, but your bet is that
it won't be.

DR MJRPHY: Watch ny feet. |'mjust
not sure at the nonent. | had sone persona
m sgi vi ngs about the process the CGeol ogi cal Survey
went through, and that's part of the reason for
doing the evaluation, to | ook at the process, to
| ook at their docunentation, to | ook at how the
results turn out, and to nmake an eval uation of it.

At this stage we don't, | haven't seen
enough information to hazard a guess as to which way
it will go.

Does that hel p, George?

CHAI RVAN APOSTOLAKI S: Not rmuch.

(Laughter.)

DR. MURPHY: I'msorry. But I'll say in
ni ne nont hs when we have sonme of the information
wi th the Geol ogi cal Survey and have had a chance to
digest it, we may be able to cone back with a better

answer .
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CHAI RVMAN APOSTOLAKI S:  That woul d be

ni ce.

DR. MURPHY: But at this stage, ny
personal view is that we have a regul ation on the
books with guides on the books that for new
facilities to provide us with an efficient and
realistic way to |l ook at seismc hazard.

kay. \Were were we?

CHAI RMAN APOCSTOLAKI'S:  Is there at | east
a difference between the two decreasing?

DR. MURPHY: No. At this stage there is
a status quo that's about ten years old for the EPRI
and - -

CHAl RVAN APCSTOLAKI S:  So we were
m si nfornmed when we were told that the two
net hodol ogi es were convergi ng?

DR MJURPHY: No, you were not
m sinforned, and |I'mnot sure that you were told the
specific verb "converging.” W had gotten to the
point with the new regul ati on and the new reg. guide
where we had a reference probability that worked
equally well for the EPRI estinmates and worked
equally well for the Livernore estimtes, and with
t hose, we were able to cone up with a satisfactory

new regul ati on and new regul atory gui de.
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CHAI RMVAN APOSTOLAKI' S:  So when do you --

| don't know how t he other nenbers feel, but | think
this is a very inportant issue because it's been
there for a long time. |t has been the source of
irritation to a |l ot of people.

DR MJRPHY: Yes.

CHAI RVAN APOSTOLAKI'S:  And there are, |
nmean, real technical issues. It's not that it's --

DR. SHACK: Well, there are rea
practical issues, too.

CHAI RMAN APCSTOLAKI S:  And there are
practical, yeah. There are practical inplications.
| believe this conmittee has not really been kept
informed, and it's not your fault, the |last maybe
few years about your activities. But when woul d be
a good tinme for you to conme back and focus on this
and related issues and enlighten us a little bit
nore as to what's going on?

Because the purpose of this neeting is
really different. 1It's to understand, you know,
get the general picture of what you' re doing so we
will be able to say sonmething in our research
report.

But the other neeting will be nore, you

know, focused on understanding what is going on in
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this area and when we m ght get some form of --

MR. ROSEN:. And perhaps you shoul dn't
frame your answer in geologic time scales.

(Laughter.)

CHAl RVAN APOSTOLAKI'S:  So when in the
next 10, 000 years?

DR. SHACK: The repeat frequency?

PARTI Cl PANT:  Si x hundr ed.

CHAI RVAN APOSTOLAKI S:  You said
sonmething like nine nonths earlier. Wuld that
be --

DR MJRPHY: \Were we stand with the
program on the evaluation with the geol ogi cal survey
is we're expecting some answers fromthemin the
springtine.

CHAI RVAN APOSTOLAKI S Ckay.

DR. MURPHY: And we're | ooking for us
with the staff to do sone eval uation so that maybe
|ate sumer, early fall, which is a short tine
period in geol ogical termns.

CHAI RMAN APCSTOLAKI'S: So roughly a year
from now.

DR MJRPHY: W should be in a
reasonabl e shape to cone back --

CHAI RVMAN APOSTCOLAKI S:  Ckay.
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DR. MURPHY: -- and tell you what's

goi ng on.

MR. ROSEN: And let's have a neeting
just on this issue.

CHAl RVAN APOSTOLAKI'S:  Just on this
i ssue, yeah. That's what | want, to understand
better what the issues are, what the difficulties
are, and |'msure there are real difficulties. 1'm
not trying to downplay the issues.

MR. ROSEN:. Yeah, | understand, and we
could invite EPRI, too.

CHAl RVAN APOSTOLAKI S:  Absol utely, yeah
yeah. W can have a real subcommttee neeting with
maybe different points of view and di scuss, but I
think this is really -- | nmean, if we're thinking in
terms of regulatory action in the near future, this
is certainly a maj or candi date.

MR. ROSEN:. Sure. No, | think you have
your hand on a good problem

CHAI RVAN APOSTOLAKI'S:  And that doesn't
mean that, you know, the understanding process is
not inportant. | nean, | don't want to downplay the
ot her stuff, but as we have been told many tines
with the Commi ssion, this is a regul atory agency.

DR. MURPHY: Right.
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MR ROSEN: It's not a search for the

ultimate truth.

DR SHACK: No. It's a | earning
or gani zati on.

CHAI RMAN APOSTOLAKIS:  So let's do that.

Sorry?

DR SHACK: It's a |learning
or gani zati on.

CHAI RVAN APOSTOLAKI'S:  It's a |learning
organi zation. So let's do that.

MR ROSEN:. A |earning organi zation that
has to act in real tine.Conm ssion

DR SHACK: Right.

CHAI RVMAN APOSTOLAKI'S:  So in about a
year then, next Septenber-Cctober tinme frame, we're
going to be able to discuss this in nore detail.

DR MURPHY: We will be able at that
time to cone back and report to you what we have
acconpl i shed or not acconplished in that tine
peri od.

CHAI RVAN APOSTOLAKI S:  Ckay, okay.

MR, ROSEN: Now, we can go on to page

CHAI RVAN APOCSTOLAKI'S:  We're finally

novi ng one slide? Progress.
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DR. SHACK: Well, let's go back to

Garner Vall ey.

MR. ROSEN: No, we're not going
backwar ds.

DR SHACK: | take it there's two
conmponents. One you sort of sit around waiting for
somet hi ng to happen and you have an active conmponent
where they're doing the shaker world.

DR MJRPHY: Right. The Garner Valley
or the Anza gap is being studied by the Geol ogi cal
Survey, ourselves, and National Science Foundation
has becone involved. The Ceol ogical Survey is
| ooking at the overall hazards of the area, i.e.
they' re operating a sei snographi c network there.

The NRC i s operating the downhol e array
that was very nicely described in your paper there.
And very recently, in the last year, National
Sci ence Foundati on has responded to a proposal from
the Santa Barbara fol ks and others and have put in
an earthquake engi neering program They will build
t hensel ves a steel concrete structure at the Garner
Valley site. They will actively shape it to get
frequency response changes, and they will also be
conducti ng shaker experinents using shakers | arge

enough to they hope induce |liquefaction in the area
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to give sonme additional data that they don't have to
wait for Mother Nature to deliver

MR ROSEN. So they're doing a |lot of
stuff at Garner Vall ey.

DR MJRPHY: Yes, sir.

MR ROSEN: Not just |ooking at a stack
of soil that represents sonething on the East Coast.
They' re | ooking at the Anza gap. They're | ooking at
all of the other prograns that you've nentioned.
Probably the biggest thing that has happened in
Garner Valley ever.

DR MJRPHY: Yeah, yes.

CHAI RVAN APOSTOLAKI'S:  We only have 11
m nut es.

DR MJRPHY: Ckay. We will speed on.

CHAI RVAN APOSTOLAKI S: W want to pick
the slides that you feel are inportant. You
certainly have to discuss the | ast one that says
ener gi ng i ssues.

DR. MURPHY: kay.

CHAI RVAN APOSTOLAKI' S:  |Is there anything
in between? | nean, what do you want to say about
the regul atory guides? You are working on them

DR. MURPHY: We're working on them

These are near term They should be out before
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springtime.

CHAI RVAN APOSTOLAKI' S: Now, what's goi ng
on with these regulatory -- we usually review
regul atory guides. W don't review yours?

DR MJRPHY: | think the situation is
what they were offered to -- no, they are al ways
offered to the ACRS, and sonebody nmade a deci sion as
to whether or not they want to see them or not.

CHAl RVAN APOSTOLAKI S:  Ckay. From now

on | want to be part of the |oop that makes the

deci si on.

MS5. EVANS:. They did cone through here.

This is Mchel e Evans.

They did cone through recently, and we
received letters that they -- well, at |east one of
them | think the first two did cone through, and

you guys passed on | eaning on them

CHAI RVAN APOSTOLAKI S Ckay.

M5. EVANS:. Ckay?

CHAI RVAN APOSTOLAKI'S:  That's fine. |
don't dispute that. It's just that | want to be
nore invol ved.

Ckay. So?

DR. MURPHY: kay. Under the earthquake

engi neering, those are a nunber of issues that we
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have been | ooking at for a while. | think probably

MR. ROSEN: What's NUPEC?

DR MJRPHY: Nucl ear Power Engi neering
Corporation. It's fairly close to being like a
national |aboratory for the Japanese, for the
M nistry of Econony, Trade, and Conmerce.

MR. ROSEN. So you're still
col | aborating with the Japanese on this?

DR MJRPHY: That's correct.

CHAI RMAN APOSTOLAKI'S:  No, it's not METI
anynore. It's MTI.

DR. MURPHY: No, it went froml| to E.

CHAI RVAN APOCSTOLAKIS:  Onh, it's METI.

DR, MJURPHY: METlI now.

CHAl RVAN APCSTOLAKI S:  It's METI.

DR. MJRPHY: They threw out industry and
brought in econony.

CHAI RVAN APOSTOLAKI' S: Wi ch is broader.

DR. MURPHY: Right. Again, this is the
programthat we have with the Japanese, principally
wi th the NUPEC group, which has now been split into
two organi zati ons.

CHAl RVAN APOSTOLAKI S:  They are

certainly at the forefront of earthquake engi neering
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research, right?

DR, MJURPHY:  Yes.

MR ROSEN: Well, we shouldn't say that.

DR MJRPHY: Ckay. There is the reg.
guide that is in the pipeline at this stage for the
eart hquake engi neeri ng.

This is the continuing and energing
issues slide that | used |last year with the one
exception that the GSI on the East Tennessee seismc
zone now has a nunber 194, and as | just indicated a
little while ago, that has been eval uated and gi ven
a drop.

The other itenms on there, the what was
t hen recent Turkish and Tai wanese earthquakes are
still under evaluation. There are inplications in
the strong ground notion propagation that are com ng
out and have the potential of being influential in
the United States' | ook at the propagation

The coordination with the two --

MR. ROSEN: Not because of what's going
on in Turkey or Taiwan. Those are a |little distant
fromour sites, but because of the phenonena and the
response of the soils and foundation materi al s.

DR. MURPHY: The soil response and

foundation responses. Also, particularly, the
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Tur ki sh earthquake is on one of these long faults,
the Anatolian fault, |ike the San Andreas. That has
been breaking in segnents, and we've been interested
in how that process goes on.

The Tai wanese earthquake is particularly
i mportant in the strong ground notion that was
produced. Sone of that was very high, nore than a G
in some places.

The probabilistic seismc hazard, we're
going forward with eval uating the Geol ogi cal Survey.
| think at this stage EPRI woul d be characterized as
basically sitting back and at this stage watching to
see what's going to happen before junping in.

The new technol ogy --

CHAI RVAN APOSTOLAKI'S: Now why do you
say new probabilistic seismc hazard? | nean that's
a met hodol ogy. How can it -- what are you doing to
t he net hodol ogy that woul d be new?

Is it the inputs to the nethodol ogy that
woul d be new?

DR. MURPHY: | think of the nethodol ogy
as the database and --

CHAI RVAN APOCSTOLAKI'S:  Well, that's part
of it.

DR. MURPHY: -- the analysis code. So
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innm mndthat's what we're --

CHAI RVAN APOSTOLAKI S Ckay.

DR MJRPHY: -- we're |ooking at.

The new technol ogi es down there buried
partially inbedded structures. That has sone
potential inplications for soil structure
interaction. That was or is inportant, particularly
because of the pebble-bed reactor and its prom nence
a year and al nost 18 nonths ago. 1'll say that's
| ess of a prom nent issue at this stage.

MR. ROSEN: One of our nenbers who
doesn't happen to be here right now believes that,
has a theory about the pebble bed where these balls
are all just sort of quasi stable; that if you
change that arrangenent, you change the neutronics
of the core, and the one way to get those balls to
shift is to shake them

And it seens like we're going to need to
know a | ot nore about that sort of phenonena when we
get the PBVR

Care to comment ?

DR MJRPHY: Yes. W can provide
i nformati on about the input to the structure. W
can provide information on how that ground notion

i nput works its way through the structure to the
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core.

| don't know the technol ogy that well,
or hardly at all. And this program could provide
that information. Sonebody else will very
definitely have to take that information and tell us
whet her or not it's an issue for the balls floating
around in the core.

MR. ROSEN: Well, just think about a
bunch of small balls in a glass jar, say, as a
nodel , and you drop themin at random and they sort
of hang there. But if you were to take that and
give it a good shake, they m ght consolidate.

DR. MURPHY: Yes, like a liquefaction
event .

MR. ROSEN:. Yes, just like that. So the
neutronic inplications of that could be significant.

DR MJRPHY: ['Ill say potentially if all
of the frequencies and the inputs are correct. |

have no clue as to what the sensitivities of the

core -- | guess you call it a core -- for the pebble
bed are.

MR. ROSEN: | just alert you to the fact
that that could be -- | mean, it's not sonething

that typically happens in a pressurized water

reactor or boiling water reactor.
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DR MURPHY: No.

MR. ROSEN: The core is supposed to stay
inits configuration. The fuel is.

DR MJRPHY: Right.

MR, ROSEN:  Go on.

DR MJRPHY: | guess I'Il say with that
the presentation is finished with two mnutes to
spare.

CHAI RVAN APOSTOLAKI'S:  That's great.

You shoul d cone here often.

(Laughter.)

DR MJRPHY: |Is that a threat?

CHAl RMAN APOSTOLAKIS:  It's a reward

DR MJRPHY: Ch, thank you.

CHAI RVAN APOSTOLAKI S:  Ckay. So thank
you very much

|"msorry. Are there any questions from
menber s?

MR. SNODDERLY: Ceorge, | just wanted to
confirmthat 1'll enter into our future activities
list that we'd like to try to schedule a
subcomm ttee neeting sonme tine next fall, early
fall, Septenber, Cctober, to discuss the different
sei sm ¢ hazards anal yses and the work that was done

at the U S. Geol ogical Survey. |Is that correct?
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CHAI RVMAN APOSTOLAKI'S: | think that's

what we agreed.

MR. SNODDERLY: Ckay.

CHAI RVAN APOSTOLAKI'S: I f you' ve got
anyt hing that you believe, you know, you should
informthe conmttee about earlier than that, that's
fine. Let us know.

DR MJRPHY: Ckay. We will do that.

CHAl RVAN APOSTOLAKI'S: | think we shoul d
get nore involved with your activities --

DR MJRPHY: No problem

CHAl RVAN APOSTOLAKI'S:  -- in the future
t han we have been in the past.

DR. MURPHY: W do honestly appreciate
the attention.

CHAI RVAN APOSTOLAKI S:  Okay. G eat.
Thank you very nuch.

So now -- yes, Mchele, do you want to
say somnet hi ng?

M5. EVANS: No. No, | don't.

CHAl RVAN APOSTOLAKI S:  Okay. Well,

t hank you.
St eve, com ng up?
MR. ROSEN: No break, right?

CHAI RVMAN APOCSTCOLAKI'S:  Well, it's still
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ten o' cl ock.

MR ROSEN. At ten o'clock we're going
to?

CHAl RVAN APCSTOLAKI S: Sure. Are you
usi ng transparencies or slides or what, Steve?
Sl i des.

Is this conputer ours, Tyrone?

MR BROWN: No, it is not ours.

CHAI RMVAN APOSTOLAKI S:  Whose is it?

PARTI Cl PANT: | brought it down.

CHAI RVAN APOSTOLAKI'S:  So we don't have
a conputer?

MR. BROMN: Ch, yeah, we have one right
there. They wanted to bring theirs.

CHAI RVAN APOSTOLAKI'S:  They wanted to

bring theirs.

MR. BROMN: Brand new Del |.

DR, MJURPHY:  Yours?

MR. BROMN:  Yeah.

DR MJRPHY: We'll trade.

MR. BROMN: No, we ain't trading.

(Laughter.)
CHAI RVAN APOSTOLAKI S:  Okay. Now, what
is your contact information? Wat is your

ext ensi on?
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DR ARNDT: 415-6502.

CHAI RMAN APOSTOLAKI S:  Six, five?

DR. ARNDT: Zero, two.

CHAI RVAN APOSTOLAKI' S:  And your E-nmil?

DR ARNDT: saa@rc. gov.

CHAI RVAN APOSTOLAKI'S: Al right.

M5. EVANS: Hello again. [|'m Mchele
Evans, the Branch Chi ef of the Engi neering Research
Applications Branch in the Division of Engineering
Technology in the Ofice of Regul atory Research.

Dr. Steven Arndt, | think you probably
have nmet and had presentations from Dr. Arndt
previously. He's a senior staff menber in ny
branch, and he's here today to give you an overview
of the status of digital instrunmentation and control
research and digital systens risk

CHAI RVAN APOSTOLAKI S:  The seism c stuff
and the digital 1&C i s under you?

M5. EVANS:. Yes, | amvery | ucky.

DR. SHACK: | was going to ask. Wat's
t he scope of your entire day?

M5. EVANS: Well, we've got seismc
structural, and also an | &C group.

PARTI Cl PANT:  Mechani cal , as wel |

MS. EVANS: And nechanical is in there,
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yeah.

DR SHACK: Makes sense.

M5. EVANS: But they're not --

CHAI RMVAN APOCSTOLAKI'S:  So what do ot her
branches have? You seemto have everything.

MS. EVANS: Well, there's a materials
engi neering --

CHAI RVAN APOSTOLAKI S:  Ah, the
mat eri al s.

M5. EVANS:. Yeah, under M ke Mayfield
there's a Materials Engineering Branch and then
t hi s Engi neeri ng Research Applications Branch, which
is right now kind of a mxture of all areas.

We actually do have a few el ectri cal
engi neers that are in the Materials Engineering
Br anch.

DR SHACK: Makes sense.

MR ROSEN: Don't try to get the
Mat eri al s Branch.

MS. EVANS: No?

MR. ROSEN: You don't want that.

M5. EVANS: | don't want that either?

CHAI RVAN APOSTOLAKI S:  Ckay, Steve.

DR. ARNDT: As M chel e nmentioned, ny
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name i s Steve Arndt.

M5. EVANS: You will have to stay cl ose
to the mc.

CHAI RVAN APOSTOLAKI'S: Do you want the
nobi | e m crophone?

DR. ARNDT: [I'Ill try and be good.

CHAI RVAN APOSTOLAKI S Ckay.

DR ARNDT: The presentation this
nmorning is going to be on the digital
i nstrunentation and control research with enphasis
on the digital systemrisk part of that. As |
understand fromthe conference call we had, you
particularly wanted to hear not only what we're
doi ng and what we're up to date on, but also a
coupl e of the projects that we have ongoi ng, the
Br ookhaven project and the University of Maryl and
proj ect .

| will cover those as well as some of
the other prograns and try and give you an update of
where we are.

The overview will basically be a quick
review of the digital |I&C research program sone of
the external drivers, research areas, a little bit
on our new reactor's work, future plans, basically

FY ' 04 and beyond plans, a short sumary.
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| originally had planned this for the
full length. Because of our interruption that we're
going to have in a little while, it may be a little
long. So I'"'mgoing to try and nove through this
reasonably quickly. If you have a question
obvi ously pl ease stop ne.

As you know, the NRC has a digita
i nstrunentation and control research plan. It was
publ i shed i n August of 2001, including various
areas. It was, in part, an answer to the
reconmendati on of the National Acadeny of Science
review recommendi ng a nore systematic approach
devel opi ng new gui dance and doing research in this
area. It was endorsed by the ACRS, Comm ssion, and
had four major program areas.

The goals of the research programitself
is basically to inprove the decision making process,
the things that we do at the agency nore effective,
efficient, and realistic. |In support of that, we
have various activities, devel op nore consi stent
gui del i nes, devel op nore effective anal ytical tools,
devel op new gui dance and update existing gui dance.

An exanpl e of that, of course, is the
reg. guide that we cane to you | ast week for to

updat e based on additional guidance that is not
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avail able in the industry.

So we're working in all of these areas,
as well as the cross-cut of technology type issues
that we're going to talk about in a mnute.

The various inputs have come froma | ot
of different areas, both internally, NRR and NVSS
user needs, as well as things that are going on in
the industry. An exanple of this was the DCE | &C
and Human- Machi ne Interface Wrking G oup. That was
a group specifically established by DOE to provide
i nput on the next generation reactor program \at
are the kinds of research that the industry, the
DCE, other people should be doi ng?

And the output of that, which was
published in a report to DOE in May, basically has
three or four major areas. The two biggest ones is
we shoul d be doing nore pilot applications to
devel op our tools and nmethods and regul atory
structure, actually going out and doing pilots,
devel oping facilities, that kind of thing.

And the second one, surprisingly, is
that the regulatory structure needs to be nore risk
informed. That cane out of all six sub-working
groups, including the one on regulatory issues. So

that was a very universally accepted opinion by the
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wor ki ng group

The wor ki ng group, by the way, consisted
of six subject area | eaders and about 40 ot her
peopl e, including 20 NAS fell ows, three National
Acadeny nenbers, et cetera. So it was a very good
or gani zati on.

Anot her exanple of this was the Hal den
wor kshop on digital systemreliability. As you
know, the Hal den reactor project has gotten into
digital systems quite a bit recently. Up unti
about two or three years ago, they were primrily
focused on man-nmachine interface and operator aids
and things like that.

In the | ast couple of years, nostly at
our prodding, they have started getting nore
involved in this. And they had a workshop in
Decenber of |ast year, and they basically canme up
with the sane answers that DOE did: that the
primary issues to noving forward sonme of the nore
dicey digital system questions have to do with a
better understanding of digital systemreliability
and a better way to quantify and assess those
i ssues.

One of the biggest issues is not just

quantifying it, but understandi ng how good t hose
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quantifications are and how reliable they are and
how ef fective you can use them which are really our
purvi ew as opposed to the pure research kind of
comng up with new nodels and things |like that.

MR. ROSEN: But this focus on
reliability, machine reliability itself, is
under st andabl e and probably appropriate, but ny
feeling is that there's a weakness you perhaps woul d
address in understandi ng the human-machine interface
for future plans that are highly digital with plants
with a single control room multiple units, run from
a single control room

And t he anal ogue for the concern is the
wong unit, wong train concern that we've seen over
and over and over again in our existing plants,
operators going in one unit to the wong train and
doing in Train B what they should be doing in Train
A

Well, going in the wong unit, Unit 2
instead of Unit 1, and trying to do something that
they were sent out to do in Unit 1 that they're
trying to do in Unit 2 and maybe do and create all
ki nds of havoc, the anal ogue being that one control
room now operating at three, four, eight, ten plants

even, one of those plants is shutting down. One of
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those plants is starting up. Two are running
normally. Four are in refueling, and three are
havi ng transients.

Now, what do the operators do?

DR. ARNDT: There's actually two issues
there, one of which is being addressed by the human
factors and human performance peopl e, another of
which is being addressed by us and I'l|l speak to
briefly.

But in brief, the issue is you have the
human- machi ne and human perfornmance i ssue associ ated
with those kinds of things. How does the operator
work? Can they distinguish? 1|s there enough
information provided? 1s there too nuch
information provided? |Is the information
appropriate? Howis it displayed? How can he nove
t hrough the panels and do all of these things?

MR. ROSEN: The sane panel. He doesn't
nove at all. He just presses a button and brings up
a new screen typically.

DR. ARNDT: Well, dependi ng upon the
desi gn you' ve | ooked at, and there's several
floating out there, they usually have sonewhere
between five and eight screens to work with, and how

you deal with them and what you prioritize and
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whet her or not alarns cone up automatically or you
have to work through them there's a whole set of
i ssues.

The other part of that issue is really a
design issue for instrumentation control and man-
machi ne interfaces, and as Professor MIler of Chio
State likes to say, the real trick to having a
mul ti-nodul ar plant is being able to function as if
it is asingle plant, one big plant, because if you
really want this thing to be effective, you want it
to be able to deliver power to the grid at whatever
anount, and you bring on a plant or you take off a
pl ant or you do mai ntenance on a plant to nmake that
happen, to get the ampbunt of negawatts and negabars
out to the grid that you want.

So one of the design issues that nost of
t he nodul ar plant people are doing is cross-
integration of all the systens. So you have shared
systens at the control room i.e., the operator
interface. You have shared systens at the grid, you
know, shared systens associated with the
instrunentation as well as other things.

And dealing with both multi-nodul ar
i ssues, as well as the level of autonony that the

operator nust have to be able to run five plants in
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different areas, you have to have different |evels
of autonony.

MR. ROSEN: Relative to ny question
this all makes ne feel terrible. |In other words,
Don MIler, a distinguished former nenber of this
comm ttee, ACRS --

DR, ARNDT: Yes.

MR. ROSEN. -- who is an expert on the
i ssue, has just make the probleminfinitely harder
by suggesting the things he just suggested
apparently.

And ny idea was that there be ten equal
and distinct and i ndependent nodul es, which is tough
enough to deal with because they're all in different
phases of their operation. And that alone for one
set of people, which is all there would be,
operating off effectively one screen or nmaybe two or
three, but certainly not ten, one for each so that
they can go to the green one, the blue one, the
slightly green one, the kind of green one. You
know, they can go to all of these different screens.

That's not how they do it. They do it
on one screen. The idea that they woul d now have
i ntegrated systens between these plants that are

operating in different nodes and under different
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stressors nakes the probleminfinitely harder, and
' m even nore concerned.

DR ARNDT: And as | said, these are
sone of the very significant issues that are
addressed or going to be addressed as part of the
advanced reactor infrastructure research program
Fromthe |1 &C area, you have the two issues, the
multi-plant integration and also the single plant
| evel of autonony. Because if you want to do that,
you have to be able to basically tell the computer
or tell the plant that, yes, we're going to bring up
t he system as opposed to go through each and every
little thing or you really can't effectively run it
with one or two or three operators as opposed to 50
operators for ten plants.

So both of those things are things that
are being addressed in the advanced reactor research
plant in the | & area. The screen displays and
things |ike that, the actual human interfacing to
the front of the panel, is in the human perfornmance
side of it.

And, yes, it is extrenely conplicated,
which is one of the reasons DOE forned this group to
gi ve them recommendat i ons.

MR. SIEBER. kay. | have a different
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line of questioning. You talk about risk informng
the digital 1& area, and in my owmn mind | separate
that into two aspects. One of themis the human-
machi ne interface aspect, which I think is ripe for
probabilistic analysis. The other one is the
reliability of the systemitself, which in my mnd
is a second order effect.

I n other words, you have transducers, a
controller that's got rate resept proportional band
and that kind of stuff and an actuating device val ve
or danper or whatever, sone notor sonepl ace.

And | see jobs, for exanple, Y6332,
which is a digital systens risk analysis by
Battell e, where they plan to investigate digital 1&C
system anal ysi s methods for incorporation into PRAs.
Have we done the same kind of thing w th anal ogue
instrunments? |In other words, look at reliability
and risk and uncertainty, incorporated that into
PRAs, or is this unique to digital systens?

DR ARNDT: The answer to your specific
guestion, there has been sone limted work in
anal ogue systens, not a | ot because they tend not to
come up as risk dom nant.

MR. SIEBER. Yeah, right. They're

secondary effects. | would expect the sane --
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DR ARNDT: Mostly because the ones that

are doing things that are inportant have relatively
hi gh redundancy and unl ess you have a particul ar
common node failure issue, those tend not to cone
up, and nost of the anal ogue system comon node type
i ssues are fixed by some of the procedures that we
have.

CHAI RVAN APOSTOLAKI'S:  Well, they're
al so conti nuous.

DR ARNDT: Yes.

CHAl RVAN APOSTOLAKI'S:  Smal | changes in
the inputs, small changes in the outputs. Digitally
you don't know.

DR. ARNDT: You don't necessarily have -

CHAI RMVAN APOSTOLAKI'S:  That's a nmj or
di ff erence.

DR ARNDT: Yeah, the potential for nore
dramatic failure nodes both in how they fail, conmon
not or, software, sonething |like that, and the anount
of change or ampbunt of consequence when they do
fail.

CHAI RVAN APOSTOLAKI'S:  But | would Iike
to ask --

MR. SIEBER. Well, let's pursue that
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just a second.

DR ARNDT:  Okay.

MR SIEBER I n an anal ogue pl ant,
anal ogue controlled plant, you have protection
systens and you have control systens.

DR ARNDT: Yeah.

MR SIEBER Ckay. Protection and
control are not supposed to be in the same equi prment

DR. ARNDT: Right.

MR. SIEBER. In other words, they're
supposed to be independent and diverse.

DR. ARNDT: Right.

MR SIEBER  You woul d apply those sane
rules to digital systens. Gkay? And so, you know,
if you have one grand piece of software that's
running the whole plant, it's not going to do the
protection and control functions sinultaneously.
You woul d have separate systens for that just as we
have seen in power plants from 1950 on.

DR ARNDT: That's correct.

MR SIEBER And so the issue of
reliability should not be and the consequence of a
| ack thereof should not be much different than you
woul d have under the sane anal ogue kind of system

because the architecture is the sane and the rul es
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are the sane.

DR ARNDT: Conceptually that is
correct. However, sone of the issues associ ated
with how you build digital systens cause probl ens
wi th the basic assunptions.

MR SIEBER So you think this would
rise to a fundanental risk as opposed to a secondary
risk in a PRA

DR ARNDT: It has the potential to.

MR SIEBER  Then why woul d you ever
allow themto install digital systens in the first
pl ace?

DR ARNDT: The current rules have
specific determnistic ways of trying to mtigate
potential problens. For exanple, the current rule,
which I'Il touch on a little bit later, requires an
addi ti onal diverse shutdown systemif you have a
digital system

MR. SIEBER. That's right.

DR ARNDT: Wiich is not required in the
anal ogue. So there are specific areas that try to
address that. \What these groups, which are
predom nantly vendors and researcher, are saying is
t hey want understandi ng of what's going on, and two,

they want to be able to have nore flexibility in
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what they build based on a better understandi ng of
what they have, and --

MR. SIEBER. In other words, they'd like
to say your rules that are too stringent in --

DR ARNDT: Your rules are too
conservative and not realistic enough.

MR SIEBER [|I'ma sort of determnistic
ki nd of guy, and so that sort of grates on ne.

DR ARNDT: And in point of fact --

CHAl RVAN APCSTOLAKI S:  Let nme as, M.
Sieber. You said that the man-nachi ne interaction
is risk Category 1 and the reliability of the
digital systemitself is a second order effect
because it's nore reliable?

MR SIEBER Well, | can't state a
source. That's my inpression.

CHAI RVAN APOSTOLAKI' S:  Yeah, but that's
what you neant, that it's nore reliable.

MR. SIEBER. That's right.

CHAI RVAN APOSTOLAKI S:  Yeah.

DR. ARNDT: Well, and as | think many
peopl e have said before, the single nost risk
i mportant piece of equipnent in a power plant is the
oper at or.

MR. SIEBER. That's right.
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CHAI RVAN APOSTOLAKI'S: Wl |, the problem

the way | see it, having read part of the literature
on digital 1&C, it's really that we don't really
understand the failure nodes, and there is this
possibility of discontinuities that are very

di sturbing, and as an industry, we're not used to

t hat kind of discontinuity. Things are, you know,
controll ed by physical processes. Wen there is a
delta X in the input, you get a delta Y in the
output. You don't get Y to the X power.

And with digital systens, you may and
this is really the concern. | nean, they are highly
reliable, but we don't feel that we're on top of the
issue of the failure nodes. |Is that a correct
per ception?

DR. ARNDT: That is the predom nant
i ssue. There are other issues as well.

CHAI RMVAN APOSTOLAKI S:  Yeah, yeah, sure.

MR. ROSEN:. |s there experinenta
verification of that or is that just a fear?

DR ARNDT: There is anecdotal evidence
in several kinds of systems. Transportation
i ndustry is the biggest, where failure associ ated
with digital systenms, usually software errors, not

al ways, have made dramatic changes. The Airbus
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incident over | believe it was Berlin about six
years ago is one where the systemwas designed to
| and the plane with no operator or pil ot
intervention, and it decided that it was going to
| and the pl ane about 100 feet bel ow the runway.

MR SIEBER It didn't say anything
about whether it could take off again, right?

MR. ROSEN: Well, pilots can do that,

t 00.

DR, ARNDT: Yes.

MR ROSEN: | nean that's not --

DR. ARNDT: But the issue was the system
shoul d have all owed the operator the second grab on
the yoke to pull out of the control system and it
didn"t. It blocked the systemout, and they ended
up having to actually pull a breaker to get contro
of the aircraft.

There are other dramatic instances. The
THORAC- 25 is another aerial system

MR. ROSEN. Ckay. Well, you don't have
to tell the nanes of thee events, but there are
enough real events that show you that the point that
George is making is that there's a discontinuous
function here. |It's true.

DR. ARNDT: Yeabh.
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MR. SIEBER. Yes, but you get t he sane

ki nds of failures in anal ogue equi pment. For
exanpl e, you know, you're controlling danpers,

val ves, notors on and off, and sone nodul ati ng
devices |like control valves, for exanple, but the
failure node is either it goes shut or off or open
and on. Now, that's it.

And the anal ogue systens do the sane
t hing when they fail. You |lose an airline sonepl ace
or sone controller gets ness up and --

MR. ROSEN: Yeah, but in an anal ogue
systemyou --

MR SIEBER It's not going to go to
infinity.

MR. ROSEN. -- you turn Train A on or
power up the Train A device, and it either goes on
or it's off or sonmething like that. 1In a digital
system you push a button on Train Ato turn Train A
off, and Train C turns on and all of the lights on
Train B go on.

| mean, conpletely unexpected set of
responses occur.

MR. SIEBER It depends.

MR. ROSEN:  Unpredi ct abl e,

di sconti nuous.
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MR SIEBER It depends on how you

design the system For exanple, if you run
everyt hing through one CPU with another CPU
followi ng along, you can get errors |like that.

On the other hand, if you have a
di stributed system where you have control |oops and
what goes into those control |oops is sone naster
demand signal |ike what power |evel do you want,
what ever you dial in there, and then it will send a
bias function to every one of these |oops, but the
| oops ot herwi se operate independently.

And so you coul d have a conputer failure
and not | ose the plane.

DR. ARNDT: Right, and the primary issue
associated with this particular kind of application
is the kinds of things that would either fail a
system prevent it from being reset, |lock the system
out, fail a group of systens due to a conmon node
type issue, fail a systemin an unpredictable
fashion as opposed to fail open or fail close. It
could oscillate or various other kinds of things.

So the primary issues are associ ated
with that. One of the real issues that the industry
and the academ c world who design and conceptuali ze

these systemare having is that if you want to do
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things as M. Sieber has pointed out, in a very,
very conservative in that you only replace the
anal ogue systemw th what --

MR SIEBER  The digital equipnent.

DR. ARNDT: -- the digital equipnent
that's exactly the sane kind of thing, basically a
very, very sinple conputer that only does a sinple
PID type thing or sonmething |like that, then you get
very few of these problens.

As you nmake it nore sophisticated to
enhance the operability issues and in some cases the
reliability issues, you introduce new failure nodes
that are nore and nore chall enging, particularly as
you try and do a tradeoff between on-line
di agnostics and things |ike that.

So there's a whole set of tradeoffs in

t hese systens that we didn't have in the previous

syst ens.

MR. SIEBER: Let nme ask just one nore
gquestion and then I'Il let you return to where you
were originally headed. It seens to ne that we
don't have a -- we haven't yet built a conplete

digital control room --
DR. ARNDT: That's correct.

MR SIEBER. -- in this country, and so

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

76

what you're really trying to do at this point in
life is to specify the ground rules. Ckay?

And if you don't have a physical entity
to nodel, it's not clear to nme how you determ ne the
ri sk of sonething that doesn't exist and the design
doesn't exist.

Do you know what | nean?

DR ARNDT: Yeah.

MR. SIEBER. And so | |look at a couple
of mllion dollars, as | add up all of these
projects, that are essentially getting ready for but
not actually doing in the analysis, right?

DR. ARNDT: That's not quite correct.

MR SIEBER Ckay. Well, that's why I
asked the question.

DR. ARNDT: Okay. As you say, we don't
have a conpletely digital control roomin the United
States, and we have quite a few abroad.

MR. SIEBER  Yes, we do.

DR ARNDT: As you're aware.

MR SI EBER  Yes.

DR ARNDT: W have quite a few
subsystens within the control roomthat are
completely digital.

MR SIEBER That's correct.
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DR ARNDT: And we've got four plants on

t he books now with |icense applications for
basically conplete digital upgrades over the course
of several refueling outages. W also have, as you
know, four digital systenms that have been approved
by topical report for application to control as SFAS
and RPS applications.

So we have the systens, and people are
in the process now of |icensing and putting these
systens in, both in the safety grade, as well as the
bal ance of plant type issues, which as you all know,
can have a significant effect on reliability, safety
type issues.

MR. SIEBER. And so this is why you're
reevaluating all of the reg. guides.

DR ARNDT: Right.

MR SIEBER  Ckay. Wich | support.

DR. ARNDT: The reg. guides, we're
| ooking at the tools. W're |ooking at the analysis
nmet hods both froma risk standpoint specifically,
but also as an inproved nodel of the system
Whet her or not it gives us a reliability nunber or
not, it gives us a better understanding of the
failure mechani snms and things like that as well to

i mprove the quality of the reviews and the realism
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of the reviews.

CHAl RVAN APOSTOLAKI S:  Are there any
reports on the DOE and Hol den wor kshops?

DR. ARNDT: There is summary docunent of
t he DOE wor kshop. Like |I said, it was published, I
believe, in May. It may have been July of 2002.
can provide that to the conmttee if you would IiKke.

CHAI RVAN APOSTOLAKI'S:  Yes, | woul d.
And Hal den?

DR. ARNDT: The Hal den wor kshop, there's
basically a set of the presentations available and a
short summary. | can also provide that.

CHAI RMVAN APOSTOLAKI S: Yeah, when it's
conveni ent .

What do we do here? W have a coupl e of
mnutes. | mean, there will be a siren.

DR ARNDT: It will go through the PA
system | believe.

CHAI RVAN APOSTOLAKI' S:  Right, but |
t hi nk people want to visit the facilities before we
go out. So shall we stop now, two m nutes before?

| nmean, we've made progress. W're on
the fifth slide.

(Laughter.)

MR. SNODDERLY: So you're suggesting we
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take a quick break, come back in and wait for the
announcenent ?

CHAI RMVAN APOSTOLAKI S:  Yeah. Just a few
m nut es.

(Wher eupon, the foregoing matter went

off the record at 9:58 a.m and went

back on the record at 10:54 a.m)

CHAI RVAN APOSTOLAKI S:  Okay. All right.
W' re back in session.

W have three nenbers here. Ckay.

DR ARNDT: Okay. As we were saying, in
addition to internal drivers, there's severa
external drivers. One thing | wanted to do before
left this slide, the EPRI D 3 working group was
established in 2002. D3 refers to diversity and
defense in depth, and they specifically established
a working group in EPRI consisting of |icensees to
| ook at the current diversity and defense in depth
requirements within the regulatory structure.

There is a grants technical position
that deals with exactly howto do that, and EPRl at
t he request of several |icensees formed this working
group to try and risk informthat process. So there
is some novenent specifically in these areas within

the industry as well as the nore general areas.
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And 1'mgoing to not go into that in any
further detail unless anyone has any questions.

As | nentioned earlier, there are four
primary program areas within the research programin
& . 1"l go through the first three quite quickly
and then get to the fourth one which is the
reliability area.

The first one is systens aspects, and
those are external type issues to the actual system
or things that are nore generic to the system So
things |ike environnmental stressors and things |ike
that, environnental qualification, digital system
requi renment specifications and things |ike that fall
into that work. And as you know, we have prograns
in those areas.

Software quality assurance issues are
anot her major area. Those go to basically
preventive actions to try and insure the quality of
the digital systemand the software that goes in it.

MR. SIEBER. Let's go back to system
aspects.

DR. ARNDT: Yes, sir.

MR. SIEBER. One of the tasks you have
is to evaluate the EQ qualification of fiber optics.

DR. ARNDT: Yes.
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MR SIEBER \What do you do that is

di fferent than what the industry would do in
preparing their EQ reports for a specific product?

DR ARNDT: Wsat we do in the research
side is investigate as the technol ogy changes.

Fi ber optics, for exanple, are becom ng nore and
nore comon both in benign environnents and --

MR. SIEBER:  Har sh.

DR. ARNDT: -- nore challenging, harsh
environnents. They have certain capabilities and
[imtations. Wat we do in those kinds of areas is
| ook at our requirements and | ook at the science and
see whether or not they match. Has technol ogi cal
advance happened that makes sonme of our requirenents
either inconplete, less efficient, those kinds of
i ssues.

MR SIEBER  Yeah, but those
requirements are pretty sinple. You know, if you're
testing for a harsh environnment, which is basically
i nsi de contai nnent or high rad area --

DR ARNDT: Right.

MR. SIEBER. -- you have the
qual i fication envel ope, and that's the requirenent.
And so you age the and expose it in sonme kind of an

aut ocl ave or sonething or sonmething like that to the
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harsh environnent and see if it still functions.

And it seens to ne that really the job
is to say, you know, here's the EQ envel ope that
applies. Here's the product they' re going to use,
and here's the test report for that product. And
the test report really doesn't tal k about, nor does
the requirenent tal k about the physica
characteristics other than it has got a function.

DR ARNDT: That's correct. The issue
there -- and granted it's not a big issue conpared
to sonme of these other issues -- is are the
assunptions associated with the test matri x and
things like that applicable. Do the kinds of
advanced agi ng for cables, for exanple, which tend
to go to the insulation and things like that, apply
equally to fiber, for exanple, which has a different
agi ng nechani snf?

MR SIEBER  Yeah, | would think the
fiber itself mght get cloudy.

DR ARNDT: Well, also coupling and
other issues like that tend to be a bit of an issue,
and there has been sonme research in that area.

MR. SIEBER. |'mnot aware of any fi ber
optics used or intended to be used inside

cont ai nnment .
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DR. ARNDT: There is currently no fiber

in containnent. There have been several research
and devel opnent projects, both in Asia and in the
United States that investigated this possibility.

MR SIEBER  Junping to another area,
you have a couple of projects in your overall plan
t hat tal ks about external cyber threats. | know
that any time you put a conmputer in a plant there's
sonebody trying to connect it to the Internet so
they can play with it at hone.

You coul d solve that problem by just
saying if it's a control systemwth protected
functions, don't connect it. And why don't they do
t hat ?

It frustrates the technician who is too
| azy to cone to work, but otherw se why have the
connection if you' re worried about a cyber attack?

DR ARNDT: Can | put that question off
for just two seconds?

MR. SIEBER. Ckay.

DR. ARNDT: Are there any other
guestions on this slide?

(No response.)

DR. ARNDT: The other area is devel opi ng

i ssues associated with energing technol ogies. One
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of those is conputer security.

MR. SIEBER.  Ckay.

DR ARNDT: | was cl ose.

MR SIEBER We could work better
t oget her.

DR ARNDT: kay. One of the big
i ssues, as you point out, is how does soneone
actually get into it to have a problemthat deals
with connectivity and issues like that.

As you know, we have the isolation
requi rements and other things. One of the biggest
problens with that is dealing with the both
advant ages of using these systens to get diagnostic
information and failure informati on and pl ant
information and things like that, and you want to
di ssem nate that, and also the issue associated with
mai nt enance and things like that.

For exampl e, even the nost carefully
i solated digital reactor protection systemusually
has built into it some way of updating the software,
some way of doing on-line diagnostics and things
i ke that that can be connected.

MR. SIEBER. O they want to get fl ux
maps out to run PDQ 7 conversati ons.

DR ARNDT: Inputs to the plant conputer
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and things like that. These can be extrenely well

controlled, but in nost cases you can't elimnate

t hem because sinply the idiosyncraci es associ ated

with running the system

MR S| EBER
that a ot of this stuff

DR ARNDT:

t hat vari es.

MR S| EBER
comes with it.

DR ARNDT: |
correct,
you don't want to use it,
only with direct connecti
connectivity.

For exanpl e,

Actually it is,

and sonetinmes you want to use it;

Well, the other problemis
is COTS.

and actual ly
And because it's COTS, it

t cones with it. That's
somet i mes
but you have issues not
but al so indirect

vity,

you have a mmi nt enance

computer that you used up at the software that is

attached once every six nonths.

MR. SI EBER

DR ARNDT: -

MR S| EBER
DR ARNDT:
pot enti al
systems that

it updates.

problens with that both i

well, if you --
| nf ected t hat one.
- infected that --

You i nfect themall.

-- then you have the

for a commpn node failure of all the

And we've actually seen

n this industry and in
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ot her industries.

So there are a |ot of both functional
issues like that, as well as actual conductivity
i ssues and actual systemissues. So we have --

MR. SIEBER. Well, there's two
approaches to that. One of themis don't connect
it. The other one is set up a firewall, plus a
wor k- around programthat says, "lI'minfected in this
area,"” and so all of that goes to nmanual

DR ARNDT: Right. And if you |ook at
the prograns we have in this area, several of them
are specifically designed to | ook at
vul nerabilities. Wat are the kinds of things that
can be a probl en?

And we've | ooked at one of the specific
reactor protection systemdigital upgrades, and
we're in the process of starting to | ook at a second
one and | ook at the vulnerabilities specifically.

The ot her prograns have to do with
t echnol ogy and how do you build things |ike
effective firewalls and things like that. What are
the things that as a regulator we want to | ook for
when they say, "Well, we're going to put in a
firewal | "?

Vel |, does that help you? What needs to
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be included? Those kinds of things, as well as sone
of these functional issues associated with "well,
what do the procedures need to be? Wat are the

t hi ngs you have to | ook at?"

MR. SIEBER. Now, you have a coupl e of
jobs. If I nention a nane, maybe you can tell ne if
that fits this category. One of themis safety
systemisol ati on study, which OGak Ri dge has done.

DR ARNDT: Yes. That is specifically
| ooki ng at issues associated with vulnerabilities
and how effective the isolation is that we are
currently doing.

Basically, are we doing all of the
t hi ngs you need to do to naintain separation in an
addi ti onal environnment from cyber.

MR SIEBER The other one is
classification of digital systemvulnerabilities by
Paci fic Northwest.

DR ARNDT: That is a programthat is
| ooking at primarily the nore generic aspects, a
second thing | nentioned associated with what are
t he systens, what kind of failures do you have, what
kind of vulnerabilities do you have, how do you
classify them how do you devel op regul atory

guidance to look at all the different inportant ones
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associated with it.

MR SIEBER Ckay. The third one is
security tool vulnerability case study by OGak Ri dge.

DR. ARNDT: That is basically an
eval uati on of some of the security tools that are
out there.

MR. SIEBER. kay. Wiy do you have
different contractors doing different things?

DR. ARNDT: Primarily because the
expertise in this area, although it is fairly broad
for generic kinds of conputers, it's fairly narrow
for real tine operating conmputers. There's a |ot of
work for cyber in things Iike PCs and accounting
prograns and things |ike that. For real tinme
operational things, it's sonmething that has not been
wi dely | ooked at.

So there's a fairly limted experience
base out there, and we are trying to get people who
we t hought would do the best job for that particular
subset of things, and as it turned out, we chose two
contractors, Oak Ridge, and Pacific Northwest.

MR SIEBER  You al so have anot her one
here that | ooks at wrel ess.

DR ARNDT: Yes. And we have a

conponent of that project that | ooks at wrel ess
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security issues, as well as the generic wreless.

MR SIEBER  Ckay. Now, what woul d
happen to the staff's efforts if you didn't do any
of this work? | nean, where would you get stopped
first in the business of regulating digital
i nstrumentation?

DR ARNDT: | -- 1| --

MR SIEBER  \What would be the first
hard spot you would cone to?

DR, ARNDT: Okay.

MR SIEBER O her than approving Reg.
Gui de 1.168 and the stream of other ones that are
mar chi ng down the path?

DR. ARNDT: W would run into two, nmaybe
three generic issues. One, if we didn't have this
program the current regulatory revi ew process as
laid out in Chapter 7 would beconme nore and nore
out dat ed.

MR. SIEBER. It's already 13 years ol d.

DR. ARNDT: It's already 13 years ol d,

MR. SIEBER. Fourteen years ol d.
DR. ARNDT: -- and things |like that, and
we woul dn't update things as technol ogy changes, et

cetera.
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The second --

MR. SIEBER. Wbuld that cause you not to
be able to review sone |icensee's application?

DR. ARNDT: It would nmake the review
process |l ess effective, nore difficult to do, and
| ess realistic because we woul d not have a review
process that was tailored to the current generation
of technol ogy.

The other thing is we would not be able
to support new agency initiatives or industry
initiatives to change the requirements or change the
gui dance or regulate in a different fashion, such as
bei ng able to enbrace risk inforned regul ati on.

So those are the two basic things we
woul dn't be able to do, and then there's also the
advanced reactor stuff that would be nore difficult
because we woul d not have a structure that woul d
nore appropriately fit --

MR. SIEBER: Yeah, but your research
plan to ne looked |like it was equally tailored -- it
was really tailored to the current generation of
plants --

DR. ARNDT: That's correct.

MR SIEBER -- as replacenents go

forward, and just by the nature of it, it would be
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applicabl e to advanced reactors. But even if there
were no advanced reactors, they just said to heck
with it and we'll stop at AP-1000 or the --

DR ARNDT: That's correct. The vast --

MR SIEBER  You would still need all of
this.

DR. ARNDT: Right. The vast ngjority of
our work is tailored for the replacenent of current
generation reactors. There's a few idiosyncracies
of new reactors both in the risk area and in the
actual system nodeling area as we di scussed earlier
with Dr. Rosen that are specifically to that, but
the vast majority of our work is specific to
repl acenent issues in current generation plants.

MR SIEBER | apol ogi ze for
interrupting your talk.

DR ARNDT: That's what we're here for.

MR. SIEBER. But | need to fully
understand that, and | think you' re on the |ast
bullet on this slide, technology review.

DR ARNDT: Yes. These are various
advanced or energing things that people are starting
to use and we're doing, and one of the things that
fall under that category --

CHAI RMVAN APOSTOLAKI S: Let ne under st and
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sonmet hing first though because | think | understand,
but where exactly are we using digital technology in
current nucl ear reactors?

DR ARNDT: Okay. Currently as we sit
t oday we have digital technology in al nbst every
bal ance of plant system

CHAI RVAN APOSTOLAKI S: Bal ance of plant,
okay.

MR. SIEBER. Feedwater is a good
exanpl e.

DR. ARNDT: Feedwater is a perfect
exanple. Turbine controllers, digital controllers.

CHAI RMVAN APOSTOLAKI'S:  So this is both
control, instrunentation and control .

DR ARNDT: Instrunentation, control
protection.

CHAI RMAN APOCSTOLAKI'S:  It's controlling
the floor. Okay. Protection.

DR. ARNDT: Are all equally being used
in safety inportant systens throughout the plant.

MR. ROSEN. In safety inportant systens?
SI EBER  But not protection systens.
ARNDT: Let me finish.

ROSEN: Wl --

T 3 35

ARNDT: That's true. W are in the
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process now of licensing safety systens, SFAS, RPS,
with fully digital systens.

CHAI RVAN APOSTOLAKI S:  What does it
mean, "fully digital"?

DR. ARNDT: Conputer based software,

t hose i ssues as opposed to sinple |ogic or sonething
i ke that.

CHAI RMAN APOSTOLAKIS:  So it woul d be
al so control functions?

DR. ARNDT: Control functions already
exi st in many plants, ATWS issues and things |ike
t hat .

MR SIEBER Well, it's the perfect
pl ace to do | ogic.

DR ARNDT: Right.

MR SIEBER It's the perfect place to
do functional analysis, much easier than CAMS and
foll owners.

DR. ARNDT: Absol utely.

MR SIEBER But the transmitter is
anal ogue as its input, and the output device is al so
anal ogue. Everything else is digital.

DR ARNDT: Yes, and even sone of the
instrunents thenselves are starting to beconme what

is referred to as "smart instrunents" that have --
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MR. SIEBER. Well, the fluid properties

that you're measuring are anal ogue, and so sonethi ng
i s nmoving sonepl ace.
DR ARNDT: Right. Something is noving.
As | mentioned, the NRC has generically
approved four different digital systenms for RPS and
FAS. There exists now !l think it's five or six
pl ants who have cone in and said, "W're going to
use those applications, those generic platforns to
do a digital upgrade of the safety systens over the
course of the next four or five years."

CHAI RMAN APOSTOLAKI'S:  So this is for

RPS?
DR, ARNDT: Yes.
MR. SIEBER. One of the interesting
t hi ngs though is that, you know, I end up with a new

conmputer mainly because | perhaps like to play with
t hem about every 18 nonths, and it's always got a
new processor and, you know, the operating system
changes. In fact, the operating systemthese days

i s changi ng every other week, and so if you have a
standard application, it's going to be obsolete
within a year, and so Licensee A says, "l'mgoing to
put in the standard application,” but you don't know

what's inside the box, right?
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DR. ARNDT: W have a process --

MR SIEBER  Nor does he.

DR ARNDT: Well, that's an issue.

We have a process in which we review
what's in the box.

MR. SIEBER.  kay.

DR ARNDT: And there's a whol e set of
things that we ask, both the process type issues and
product type issues associated with how did you
devel op and how did you QA it, things Iike that.

MR. SIEBER Right.

DR ARNDT: Wat is done al npst
exclusively in this area is the vendor will cone in
with a topical report on generic issues associated
with it, and we will spend a significant amount of
time review ng that.

Then the plant will cone in and
reference the generic approval in their application
and then provide additional plant specific
i mpl enentation. There are sone issues associ ated
with that, too, because many of these systens the
pl ant specific inplenmentation includes sonme conputer
sof tware changes to nmake it appropriately plant
speci fic.

MR. S| EBER: Tr ue.
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DR. ARNDT: And that's what we're

review ng right now for several plants.

MR SIEBER  Yeah, basically what I'm
saying is that, you know, there's going to be a day
maybe not in the too distant future when you can't
even buy a Pentiuml1V, and you know, so generally
speaki ng when a topical cones in, it will say the
mai nframe is cot, you know, off the shelf.

DR, ARNDT: Yes.

MR SIEBER And that could nean
anything. That means you can take that one out,
throw it away, and put another one in of different
manuf act ur er s.

DR. ARNDT: W woul d have to approve
that, but there is a process to approve COTS based
on the available information associated with it.

DR. BONACA: | had a question regarding
this nove to I &C, to digital technology. Is it only
because clearly the nore advanced technol ogy, nore
capabl e, first opportunity, or is it driven in part
from for exanple, recovery margin? Wat is it
driving the nost?

DR. ARNDT: There are several things
driving it. One is the obvious issue that a | ot of

t hese ol der instruments sinply are not made anynore
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and there's some mai nt enance and repl acenent issues.

One is a purely personnel issue. There
are less and | ess people who know how to maintain
old mag anps and things like that, and so there are
some operational issues associated with it.

MR. ROSEN: The what ?

MR SIEBER They weren't any good
anyway.

DR. ARNDT: There are other issues
associated with the fact that the systens are nore
capable. |If used properly, they can be nore
reliable. There's also issues that they allow thing
like on-line tests and things |ike that that can
i mprove operational issues.

We have had very few plants cone in and
ask us for relief because of that, but we anticipate
that as these beconme nore common in the industry and
there's nore operational experience that we're going
to get those kind of relief requests.

DR. BONACA: The reason why | was asking

is that sone of the systens for entering the RPS are

go/ no go.

DR, ARNDT: Yes.

DR BONACA: Very sinple, find it
systems, | nean, and so there, you know, unless --
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of course it's hard to see any inprovenents. You
get sone functions |like DVB protection. Then it
becones very inportant. Actually from sone plants
t hey need that capability to give you the power

| evel that you want to run the plant at. O herw se
you coul dn't support it.

But there are very few functions that
really have that fundamental functional requirenent.
DR. ARNDT: That's correct.

DR. BONACA: (kay.

DR ARNDT: One of the things that it
has been supposed, and | will say it in that way for
a particular reason, is that a lot of the techniques
t hat have been available for some tine for
di agnostics, for diagnostics of the instrunents and
controll ers and production systens thensel ves and of
t he process could be exploited significantly with
t hese capabilities.

The reason | say it's speculation is
t hat even though the research and devel opnent to
devel op these net hodol ogi es have been ongoing for 30
years, there has been very little effort in this
country to do that. There has been a lot of effort
in places |like Korea and France and Japan to use

t hese systens so that the speculation is that once
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the actual systens are in place, they have overcone
t he regul atory burdens, they have good operati onal
history, that they will use these capabilities to

i mprove the operational issues associated with

di agnostics and things |ike that, |onger tinmes

bet ween surveillances and things |ike that.

DR. BONACA: And the last question | had
is, therefore, I would expect that we may be seeing
nore and nore attenpts to reduce margin or reduce
regul atory burden in sone areas fromthe systens,
and I think we have to be pretty alert to --

DR ARNDT: Yeah, and the fundanental
i ssue associated with that is if we can to do a good
job and we want to do an efficient job, i.e., turn
it around in a reasonable tinme, we need to have
sufficient technical know edge to be able to do
that, and that's, in essence, what the National
Acadeny study said in '97 and what we are trying to
do on the part of the research program

MR. SIEBER. |Is that study a public
docunent ?

DR ARNDT: Yes, it is.

MR. SIEBER. |Is there a way | coul d get
a copy?

DR. ARNDT: Yeah, | believe there --
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SIEBER Is it a big, thick thing?

ARNDT: [It's 150 pages --

SIEBER  That's not thick.

ARNDT: -- sonething like that.
SIEBER It covers nore than |&C?

ARNDT: No, it's specifically I&C.

3 3 3 5 3 3

SIEBER: Could | get a copy of it
t hr ough M ke?

DR. ARNDT: It was actually funded at
the request of the ACRS. So |I'm sure you guys have
a copy around here, but | can find ny copy and have
it copied and sent out if you want.

CHAI RMVAN APOSTOLAKI' S: You know, you're
on Slide 7 and it's --

DR ARNDT: | understand that, sir.

CHAI RVAN APOSTOLAKI S:  Yeah. Can you
speed it up alittle bit?

DR. ARNDT: | will do ny best.

MR. ROSEN: Try not to answer the
menbers' questions.

DR ARNDT: That's one option.

MR. SIEBER. | won't ask anynore.

DR ARNDT: The |ast part was the
technol ogy review and infrastructure, and that

basically is just kinds of things that we do to stay
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ahead of things.

CHAI RMVAN APOSTOLAKI'S:  Yeah, let's go
on. Let's goto --

DR. ARNDT: The | ast mmj or program
element is the risk assessnent, the issues
associ ated with that. W have four nmajor sub-sub
el enents in that area, one having to do wth data,
one having to do with the actual nodels of the
system one having to do with the reliability
assessnment and integration to PRAs, and the |ast one
having to do with the risk guidance.

|"mgoing to try and step through this
reasonably quickly. This is basically just a
rationale for what | just said. To really be able
to do this in a risk informed fashion and be able to
review t hese kinds of applications, we have to
understand the state of the data. W have to
understand the capabilities of the system nodels.
We have to understand whet her or not when integrated
into areliability system plant reliability nodel,
whet her or not they've been done properly and common
nodel and system dependenci es and things |ike that
are appropriate, and we have to have sone ki nd of
gui dance that's somewhat universally accept ed.

In the digital 1&C failure data issue,
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there's a lot of stuff that's been done. Very
little of it has been focused on nucl ear power plant
digital systemreliability.

The ML standards handbook is one area.
We conmmi ssioned a study specifically to study, to
| ook at what was out there. The aviation area,
that's the NUREG that's listed there. There's other
generi c databases |ike the LER database.

The problems with these databases is
that in nost cases they're insufficient to support
reliability calculations. There's not enough
information. The kinds of failure nodes are not
speci fic enough. In many cases they're very sparse
because the failure root cause analysis is basically
“"the card didn't work. W pulled it out and threw
it over our shoulder and put a new card in."

That doesn't hel p an anal ysi s dat abase
very nmuch. So that's one of the big issues.

There's been some | ook at what is there,
some trending data, some failure type issues, and
what we've found is generically as a systemis first
i ntroduced there's a |lot of problens. As it becones
nore comon, it becones nore used and it has |ess
probl ems, not a terribly earthshaking concl usi on,

but it makes us feel alittle better.
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W' ve | ooked at sone of the kinds of
basic issues. Is it primarily a requirenents
problen? Is it arandomfailure? Is it a software
probl em these kinds of issues?

We' ve gai ned sonme information fromthat,
but not sufficient to support data driven failure
nodel type issues, and there's al so not an agreenent
in the nuclear dormain of how to integrate non-domain
data into the system

W have worked in house to try and
devel op a worki ng dat abase for our own analysis. W
are also working with a group called the COWSI S
group, which is a OECD/ NEA group that is devel oping
an international database.

CHAI RVAN APOSTOLAKI'S: Now, when we say

"data," what do we nmean? Do we mean a description
of what happened?

DR ARNDT: Primarily we're interested
i n what happened, what was the failure node, what
was the root cause of that failure, what was the
consequence of the failure. Did the system shut
down? Those kinds of things, as well as the issues
surrounding it, the environment surrounding it. Was

it during start-up? Ws it during test? Was it

during operation? Ws it part of a transient?
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CHAI RVMAN APOSTOLAKI'S:  And this is only

for nuclear plants?

DR ARNDT: The research database is
going to start with the nuclear environnent, and
then it's going to include the generic environnent.
The COWPSI S dat abase is specifically for nuclear
appl i cati ons.

For exanple, in the pilot database we
have, we have quite a few failures fromthe Pak's
digital 1&C upgrade. As you know, that plant went
t hrough a digital upgrade about two years ago, and
t hey' ve just brought it on line, and they've found a
ot of things that they weren't anticipating
associated with that.

So we have data |ike that, which we hope
will eventually give us enough to support a better
understanding of digital systemreliability in
pl ant s.

EPRI is also doing sonme work in this
area, and it has expressed interest in working with
us, and we've al so had i ndependent work at
Br ookhaven to | ook at specifically the strengths and
weaknesses of existing databases in terms of
reliability nodel.

W use the data for a | ot of reasons.

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

105

One, we want to understand the failure nodes. W
want to understand the environnent. W want to
under st and whether or not it's being caught in tests
or in operations. So there's a lot of reasons for
havi ng t he dat a.

One of the reasons is to support
reliability nodeling.

CHAI RVAN APOSTOLAKI S: But shoul dn't BNL
have sone reliability nodel in their m nd when
they're doing this evaluation? | mean, do they
know?

DR ARNDT: What we've specifically
tasked themwi th is go out, | ook at what's
avai l able, look at howit's being used froma PRA
standpoint, froma "if this was any other system
what are the kinds of things that you want in a
dat abase to support a reliability nodel ?"

So up until this point --

CHAI RMVAN APOSTOLAKI S: Yeah, but to
support data reliability nodel, that neans they have
sone nodel in their mnd or --

DR. ARNDT: They have a default nodel in
their mnd. The default nodel is a mark-up nodel, |
believe is the default nodel that they're thinking

about, but the idea is to -- up until about a year
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ago, we were looking at this strictly from how do
you nodel the digital system and understand how it
wor ks?

CHAI RVAN APOSTOLAKI S:  Have you had the
review of the strengths and weaknesses of the
exi sting nodel s?

DR ARNDT: vyes, that's al so another
part of the Brookhaven work, and | was --

CHAl RVAN APOSTOLAKI'S:  |s that being
done now?

DR ARNDT: Yes. The real issue is nost
of the work we've been doing is based on this is the
di fference from how you nodel it properly and get
the failure nodes and failures and things like that.

What we wanted to do was get anot her
group of people working at it fromthe reliability
si de backwards, saying if this was another system
that you would stick in a PRA, what are the
characteristics, what are the integration issues,
and things like that.

One of those issues is data, and that's
this piece. The second part is basically the
nodel s t hensel ves.

CHAI RMVAN APOSTOLAKI'S:  That's ny

question really. | nean, before you launch into
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this --

DR ARNDT:  Okay.

CHAI RMVAN APOSTOLAKI'S:  -- shoul dn' t
t here be an eval uation of what various nodels do and
cannot do?

DR, ARNDT: Yes.

CHAI RVAN APOSTOLAKI'S:  And this is being
concurrently?

DR. ARNDT: This is being done
concurrently.

CHAI RVAN APOSTOLAKI'S: But | under st and
you' ve been funding Virginia for a long tinme now.

DR ARNDT: We've been funding Virginia
for about six years now, five years now

CHAI RMVAN APOSTOLAKI' S:  Yeah. So you
have sone concrete results out of then?

DR. ARNDT: Yes, and we'll talk briefly
about that.

As | said, up until about six nonths, a
year ago, we've been pushing it fromone direction
Under stand the nodel s get a good nodeling capability
of the system as opposed to specifically how do you
nodel it in a PRA sense.

Recently we've started a second approach

that basically goes fromthe other direction down,
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starting with what do you really need from
integrating this into PRA, and that is included in
the review of the requirenents, as well as review of
t he nodel s.

CHAI RVAN APOSTOLAKI'S:  Would it be
worthwhile to have a specific subconmttee neeting?

Whi ch subconmmittee? 1Is it your
conmttee that handles this or the PRA?

MR. SIEBER. Well, it isn't any, but I'm
the one that's the cogni zant nenber

PARTI Cl PANTS:  PRA.

CHAl RVAN APOSTOLAKI S:  They say PRA. So
it's probably a joint.

MR. SNODDERLY: There's no |&C
subcommi tt ee.

MR SIEBER But there should be. By
the way, you spent a mllion and a half at Virginia
and 350,000 for this current fiscal year.

DR. ARNDT: that's right.

CHAI RVAN APOSTOLAKI S: Wl |, the pieces
of this up until the risk part are really part of
your subcommittee on what is it, Operating
Envi ronnments? Yeah

MR SIEBER | wll do whatever.

CHAI RVAN APOSTOLAKI'S:  Yeah, and this
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part is probably PRA the way things are.

MR. SIEBER. It's sort of a m x the way
| read it.

CHAI RMAN APOCSTOLAKIS:  It's a mx. It
shoul d be a joint subcommttee.

MR SIEBER That's the way it is.
That's why |'m here.

CHAI RMVAN APOSTOLAKI'S:  But | think we
shoul d have a neeting to discuss these things
because you've been at it now for a long time and
just having an hour and a half, | nean, doesn't do
it justice.

DR. ARNDT: Right.

MR. SIEBER. Well, it's a topic in the
research report, and | have nmy own opinions which
may not agree with every other menber, and so |
think it's worth aerating all of this.

CHAI RMVAN APOCSTOLAKIS: I'mtrying to
forman opinion, and | don't know what kind of an
opinion |I'm going to have.

When is our input to Dana due?

MR SIEBER:  Novenber.

CHAI RVAN APOSTOLAKI S: When? Novenber ?

MR. SIEBER. He's supposed to give us

i nput in Novenber. W' re supposed to give him
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f eedback i n Decenber

DR. BONACA: He's going to give us his
views or a summary of the work that has been done
al ready in Novenber, and you'll have a nonth.

CHAI RMAN APOSTOLAKI'S:  How can | find
out nore about these things?

MR SIEBER  About what, this?

CHAI RVAN APOSTOLAKI'S:  Well, | don't
know what Virginia and --

MR SIEBER | think we need at |east a
hal f a day.

CHAI RVAN APOSTOLAKI S:  Yeah.

MR SIEBER O nore.

CHAI RVAN APOSTOLAKI'S: | think each one
of them probably is two or three hours, don't you
t hi nk, Steve?

DR ARNDT: Certainly the first two are
that kind of time period. The others are |ess.

CHAI RMVAN APOCSTOLAKI'S: Yeah. | nean,
really if we are to make a recommendati on, we owe it
to themto understand what they're doing.

MR SIEBER  You weren't at the | ast
neeting, but this is a handout. You may want to
| ook at this.

CHAI RVAN APOSTOLAKI' S:  The | ast neeting?
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VWhi ch neeting was this?

DR. BONACA: The neeting.

CHAl RVAN APOSTOLAKI S: Wi ch one was
t hat ?

DR BONACA: Five hundred and sixth ACRS
neet i ng.

DR. ARNDT: As part of updating the
research plan, which we plan to do this spring and
we're going to cone to you and give you a nmuch nore
detailed brief --

CHAI RMVAN APOSTOLAKI'S:  So what you're
saying, Jack, is that we should try to have a one-
day subconmittee neeting before Decenber so we
can --

MR SIEBER | would think so, and |
would like to have it -- you know, | was hoping that
we woul d do nore, but our agenda with two hours and
a one hour break --

CHAI RVAN APOSTOLAKI S:  Yeabh.

MR SIEBER -- doesn't do it.

CHAI RMAN APCSTOLAKI S: So when do you
t hi nk we should do this? | don't know that --

DR. BONACA: (Good |uck. Novenber is a
di saster.

CHAl RMAN APOSTOLAKI S:  There is a one-
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day neeting, a one day avail abl e.

DR. BONACA: | don't think so. | nean,
the first week we have the 507th neeting. The
second week we're going to Al buquerque. The third
week we have --

MR SIEBER Well, I'"'mnot going to
Al buquer que.

CHAI RVAN APOSTOLAKI S:  Are you going to
Al buquer que?

MR. SIEBER. Yeah, well, |'m supposed.

CHAI RVAN APOCSTOLAKI S:  |I's everybody
goi ng to Al buquerque?

MR SIEBER |If you have sonething nore
i mportant for me to do | can -- --

DR SHACK: It depends on whether | have
t hi ngs at Argonne to keep me there that week.

CHAI RMVAN APOSTOLAKI'S:  But | think, you
know, this is a very inportant neeting.

MR. SIEBER. Wy don't you forma
special task force with George and ne, and we'll sit
down and neet, and we'll come here and sit down and
neet with you?

CHAI RVAN APOSTOLAKI'S: W I that hel p?

MR. SIEBER. At |least we'll get the

i nformation. Maybe not everybody will, but | think
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it's inmportant for you and | to understand.

CHAI RVAN APOSTOLAKI' S:  Yeah, | don't
know. | mean if Dana wants nme to wite sonething
about this, | have no idea what | should wite.

MR. SIEBER. Well, you also got and |
think I've gotten four or five copies of it now, the
Li nk report.

CHAI RVAN APOSTOLAKI S: Yeah, but these
are, you know, high I evel summari es.

MR SIEBER Well, it's a start.

CHAI RMVAN APOSTOLAKI'S: It doesn't do
justice to the investigators.

MR SIEBER. No, it doesn't.

CHAI RMVAN APOSTOLAKI'S:  You really can't
under st and what --

MR. SIEBER. But that's where you start
from

CHAI RVAN APOSTOLAKIS: Wl l, we have a
probl em Houston.

MR SIEBER. It's a new fiscal year
Qur problemis still --

CHAI RMAN APCSTOLAKI S: W need a day.
We need a day.

DR. ARNDT: To get a reasonable

under st andi ng of the various prograns we're working
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on, at |east a day is necessary.

MR SIEBER | would think so.

CHAI RMAN APOSTOLAKI S:  Because | see
sone failure rates here, sone transition rates.
Frankly, I'magainst it. | really need to be
convinced that this nakes sense. Ckay?

Sol really don't want to be unfair, but
if 1 were to wite sonmething now and | ook at these
around this, it wouldn't be good.

MR SIEBER  The other issue is a | ot of
t hese tasks seemto interl ock.

DR ARNDT: Yes.

CHAI RVAN APOSTOLAKI'S:  So shall we bring
our calendars in? That seens to be nore inportant
t han anyt hi ng el se.

MR SIEBER | have mine with ne because
| knew this was going to happen.

CHAl RVAN APOSTOLAKI S:  You have what ?
Ch, you have your cal endar?

MR. SIEBER. | knew this was going to
happen. So |I'm prepared.

CHAl RVAN APOSTOLAKI'S:  Can | be excused
for a mnute? Yes, M. Chairnman.

DR. SHACK: Wwell, why don't we continue

with this and settle this later? | nean, you k now,
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this is burning up our hour and a half here.

CHAI RVAN APOSTOLAKI'S:  Steve is going to
go --

DR, SHACK: At least we'll get a
presentati on of sone sort here.

CHAI RVAN APOSTOLAKIS: W will do that,

but | want to have sone idea as to whether we can

neet .

DR. SHACK: W're running out of tinmne,
Geor ge.

MR SIEBER Wy don't we do that during
| unch?

CHAI RVAN APOSTOLAKI S: Very good.

DR. SHACK: After the neeting.

CHAI RVAN APOCSTOLAKI'S: W'l |l do that.
kay. Go ahead.

DR. ARNDT: What | was going to do is
briefly go through sone of these nethodol ogi es j ust
to give you a flavor of the kind of work we're
doi ng.

We have the University of Virginia fault
i nj ection nethodol ogy, the University of Maryl and
software netrics nethodol ogy, which I'Il go into in
alittle bit nore detail

We're al so | ooking at several
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net hodol ogi es --

CHAI RVAN APOSTOLAKI S: What's BBN?

DR ARNDT: Bayesi an Belief Network.

The Bayesian Belief Network is a nethodology to
integrate disparate information. Wat we're asking
themto do in the comng year as part of the
cooperative agreenent is to | ook at the Chapter 7
nmet hodol ogy of which we have a tool to wal k you

t hrough and devel op the Bayesi an Belief Network that
woul d 1 ook at all of the different nethodol ogies,
steps in that to assure the NRC that the systens are
sufficiently reliable and safe, and then devel op a
net hodol ogy to integrate additional information into
t he deci sion nmaki ng process, both anal ogue or
descriptive kinds of things |ike software
reliability and things like that, as well as the
nore determ nistic software quality assurance and
things |ike that.

They are also starting sone nodel based
reliability research. That's just in its infancy
right now. The RETRANS tool is basically a very
sophi sticated deconpiler. |It's an assessnent
net hodol ogy as opposed to a ri sk methodol ogy t hat
was devel oped by the Germans in their devel opnent

and review of the Tel eperm product, which is one of
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the platforns that have been proved generically for
application in the United States.

And then we have Brookhaven | ooking at a
nore traditional reliability PRA type thing that
| ooks at failure nodes and effects anal ysis and
builds up a reliability nodel fromthat.

CHAI RMVAN APOSTOLAKI S: How about the
Canadi ans? Haven't they done a |ot of research in
this area?

DR. ARNDT: The Canadi ans, surprisingly,
have not done a |ot of research. They have done
some, as have the British. There is a significant
effort in support of the Sizewell I|icensing, and
we've talked to the British sone, the Canadi ans not
very much.

CHAI RVAN APOSTOLAKI'S: | thought they
did the formal methods. Didn't they take out the --

DR. ARNDT: They did a fairly
sophi sticated formal nethods anal ysis, which goes to
t he requirenents, conpl eteness, and things like
that, but it doesn't go to an actual reliability or
failure rate type nunmber. It just augnents the QA
type i ssues and increases the formalismof the QA

CHAI RVAN APOSTOLAKI'S:  And we are

satisfied we know how to handl e that?
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DR ARNDT: W have investigated | ooking

at that. NRR has been | ess than enthusiastic, shal
we say, about that particular project, and given the
other things we're doing, it just hasn't risen to
the top of the | adder.

The Europeans, particularly the Gernmans
and the Canadi ans, are very, very fond of formal
nmet hods requirenents analysis. Oher people have
| ess ent husi asm

CHAI RMVAN APOSTOLAKI'S: Wl l, it was not
exactly formal nethods.

DR ARNDT: No.

CHAI RVAN APOSTOLAKI'S: It was nodel i ng
fromformal nethods

DR ARNDT: It was a lot of different
t hi ngs.

CHAl RVAN APOSTOLAKI'S:  But it was not
just fornmal methods.

DR. ARNDT: It was not just; that's
correct.

The University of Virginia programis
basically a nethod to | ook at whether or not a
digital systemneets a particular systemreliability
nunber based on a figure of nerit, which is

basically a systemtest coverage netric, which
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basically is a neasure of how nmuch of the system has
been tested and is known to function properly, which
is basically what coverage is. It's a netric
associated with that.

In the state nmachi ne, you obviously
can't test all of the different states you can get
to. So coverage is a metric associated with how
much of the systemyou' ve tested, and it's fairly
conmon usage in the business. You can inprove
effective coverage in a lot of different ways.

Fault tolerances is a nethod to do that. Redundancy
is a nethod of doing that as well. Systens and
standby is a way of increasing that.

It basically uses a very detail ed system
nodel and a fault injection nethodology to estimate
coverage or mean tinme between failures.

CHAI RMAN APCSTOLAKI S:  See, that's where
now t he di sagreenent, as you probably know, cones
into the picture.

DR ARNDT: Yes.

CHAI RMAN APCSTOLAKI S:  What exactly does
“"failure” mean here? And is it reasonable to
estimate things such as nean tinme between fail ures?

That inplies this is a concept from

reliability engineering for hardware where failures
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are assumed to occur randomy.

DR ARNDT: That's correct.

CHAI RVAN APOSTOLAKIS:  And there is a
whol e group of people who believe that the failures
in software do not occur randomy; that they're
built into the systemand they just appear at sone
poi nt because the conditions, the context is
correct.

DR ARNDT: That's correct.

CHAI RVAN APOSTOLAKI'S:  And then ot her
peopl e say, "No, that's nonsense because, you know,
the conditions that nmake them appear are random
t hensel ves. "

DR ARNDT: That's correct.

CHAI RVAN APOSTOLAKI'S:  So it nakes sense
to talk about these things. So does it nake sense
to estimate nean tinmes between fail ures?

MR SIEBER | think so.

DR. ARNDT: Well, the --

CHAI RVAN APOSTOLAKI S: Why?

MR. SIEBER. Well, in ny experience , |
once did coding, but not perfect coding, but very
compl ex | ogi ¢ networks, you know, a |ot of "if"
statenents and things like that. It may take you

nonths or years to get to a particular |oop where
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there's a fault, and you may not know where that is
until it fails. Okay? You can test and test and
test all you want. It's just the nature of things.

And so there is a probability that
you' |l never get to that, and there's a probability
you'll get to it tonorrow. And | think that you can
make a fair estimate of howlong it will take, and
| "' mnot conpletely sure in very conpl ex prograns
that there are any prograns that are bug free,
especially if you change the platform

CHAI RVAN APOSTOLAKI' S:  But don't you
t hi nk whenever you find a fault, you fix it, don't
you?

DR ARNDT: That's correct.

MR SIEBER If you can find it.

CHAI RVAN APOSTOLAKI'S:  If you find it.

MR SIEBER  Yeah. You need sonet hing
i ke a deconpiler and then a | ogic mapper in order
to do it.

DR. ARNDT: As you pointed out, the
peopl e who are trying to make this work have
basically stated that you can cone up w th nunbers
associated with it based on things |ike thinking of
t he known or unknown failure nodes as a filter on

sone ot her random process |ike the environnent and
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things like that.

MR. SIEBER Right.

DR. ARNDT: It's certainly not an ideal
solution path for comng up with a nunber, and there
may not be an ideal solution nethodol ogy, but the
concept that's actually used by Virginia is that
there are a set of conditions, be they random or
not, that will lead to a failure that you don't
want. Unsafe failures is their nethodol ogy.

Those can be estimated by both random
failures of hardware and input and output issues and
things like that, as well as the probability in
essence of not discovering a fault and fixing it
during the devel opment and test process, which is
basically why the coverage nunber is used frequently
as a netric, because the coverage is basically a
nunber that is related to the anbunt of code in an
operational sense, not in the nunber of |ines, that
has been tested and fi xed.

So the idea behind many of these nodels
is that that nunber can be determ ned based on the
i kel i hood of that known fault being encountered.

CHAl RVAN APOSTOLAKI'S: | believe we
shoul d have a di scussion with those guys and try to

under st and t hat .
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DR SHACK: Wiy don't you explain the

next bullet? | nean, what does "successfully used"
mean?

CHAI RMVAN APCSTOLAKI'S:  Yeah. Well, that
was anot her questi on.

DR ARNDT: There are several other
domai ns, transportation being the nbost comon, that
have decided that they're going to set a reliability
standard, that they will not accept a systemthat
doesn't nmeet a certain reliability standard or nean
time between failure or something |like that.

The train transportati on business is the
mai n one. For exanple, the Copenhagen subway
system which is a very sophisticated, automated
system putting two trains going together at the
same tine in the opposite direction on the sane
track and things |ike that is done al npbst
exclusively in an automat ed fashi on.

CHAI RVAN APOSTOLAKI'S:  We shoul d check
t hat out.

DR ARNDT: And they would not permt
the sale and licensing of this system unless they
nmet a certain nmean tine between failure nunber.

DR. SHACK: So that neans they

i mpl enented this, but we still don't know whet her,
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in fact, it really describes reality.

CHAI RMVAN APOSTOLAKI'S:  That's right.
That's accurate.

DR ARNDT: They inplenented it. They
used it to determne if they found sone faults that
t hey woul d not have found ot herw se, and they -- |
use "successfully" because they licensed it and it's
operating. Froma licensing standpoint, they use
t he technol ogy.

DR. SHACK: So it's an inplenentable
t echni que at any rate.

DR ARNDT: Yes, yes.

MR SIEBER So far no w ecks.

DR ARNDT: And it has al so been done in
the Antrak in the United States.

CHAI RVAN APOSTOLAKI'S:  But given the
statenment that you nmade, Steve, that they found
faults they couldn't have found otherw se, | nean, |
don't know. Anybody who could test anything finds
faul ts.

DR, ARNDT: Yes.

MR, SIEBER:. That's their job.

CHAI RMVAN APOSTOLAKI'S:  This is the
fundamental question, and | think it's a very

i mportant thing and we should really understand it
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because, you know, there is a school of thought as
you very well know --

DR ARNDT: |I'mvery well aware.

CHAI RMAN APOCSTOLAKI'S:  -- that says that
you really have to go to the fault trees as you're
doing it now, then be aware of the fact that sone of
t hese things are done even by digital nmachines, and
build the failures into the fault trees.

DR ARNDT: Yes.

CHAI RVAN APOSTOLAKI' S:  And you are
al ways dealing with the hardware that takes commands
fromother things. This is very different from
saying, "Ckay. | have now the fault tree here, and
| have the software here. There's another box that
may have a nean tine to failure.”

And | tend to go with the first group
because | think it nakes nore sense, but on the
ot her hand -- and sonmebody pointed it out to nme --
your PC, does it freeze every now and then? You
know, that's not part of a fault tree. | nean there
nmust be sonet hi ng.

And then you often start again and it
works. So there may be sonmething to this as well.
So | think the challenge that we have in front of us

is to really understand what these things nean.
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It's amazing to nme that these people, not just these
-- | mean in general -- they don't read each other's
wor k, and they just do things, and the other guy is
stupid. You know, that's not -- we should try to
bui I d on what peopl e are doing.

DR. ARNDT: It is a real challenge,
which is one of the reasons we've started doing from
the other direction work froma reliability PRA
st andpoi nt, working the opposite direction, which is
exactly the point you are naking.

CHAI RVAN APOSTOLAKI S Yeah, the issue
of fault injection, | nean, that's a very useful
thing to do, you know, to make sure that you find
m st akes and so on. Now, how useful it is in trying
to estimate nmean tines to failure | don't know, but
it is a useful thing to do.

MR. SIEBER. One of the interesting
things is if you had a diagnostic code that you
could apply to INC software that would find faults,
you wouldn't find themall because you nmay end up
with an iterative process that doesn't converge, and
it would not be obvious that it woul dn't because
part of the time constant is the external world, you
know, valves, the fluid system the tenperatures

t hat cause that to happen, and so you' ve got a
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systemthat hunts or goes in the wong direction.

DR. ARNDT: And there's actually a
reliability estimtion nethodol ogy that does exactly
that. They're not really a growth nodel.

MR SI EBER: But you cannot
determnistically apply troubl eshooting to find
stuff like that.

DR. ARNDT: That's correct, but in any
case, let ne nove forward on this because we're
never going to get anywhere.

CHAI RMAN APOCSTOLAKI'S: | think it would
be an interesting study -- sorry -- to go back to
t he databases that you are devel opi ng or others have
devel oped and try very hard to understand by | ooking
at things that have happened whether they justify
t he notion that things are random or not.

DR ARNDT: Right.

CHAI RVAN APOCSTOLAKI'S:  Were they really
due to design or specification errors or were they
really due to things that were randomin nature?
Nobody coul d have predicted that it happened.

DR. ARNDT: Right, and one of the things
we're trying to do in taking the data and putting it
all together is trying to be able to do those kinds

of things.
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CHAI RVAN APOSTOLAKI'S:  GCkay. | think we

need a day and a half, not just a day.

DR ARNDT: We probably need a week, but
that's a different issue.

One of the things we're trying to do is
denonstrate these technol ogies in a nucl ear
application because there's a | ot of domain issues
associated with this. The current one we're working
on which you just finished up is the Calvert diff
mai n f eedwat er denonstration project.

Real quick, the idea is you develop a
nodel, which is a very detailed, analytical nodel of
the system How does it work? Were are the bits
and all of these kinds of things?

You devel op a statistical nodel that
basically tries to determ ne the kinds of tests you
want to do, the nunber of tests, and things |ike
that. It's actually a stratified statistical nodel.

You devel op the generic fault nodel for
the kind of system You figure out the operational
profile.

CHAl RVAN APOSTOLAKIS:  So this is now
usi ng the Virginia approach?

DR. ARNDT: Yes, this is the Virginia

appr oach.
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You go through the kinds of fault
eval uation and testing and things |ike that, and you
inject the faults and basically do that. The
outside loop on the right there is the operational
profiles for the different operational profiles, and
you eventually cone up with a nunber that then you
can use for paranmeter estimation for things |ike
this coverage doppler.

CHAI RVAN APCSTOLAKI S: When you say

"main feedwater,"” what do you nean? What does this
system do?

DR ARNDT: It does this.

MR SIEBER  Controls the feedwater
val ve.

DR ARNDT: It controls the feedwater
val ve.

CHAI RVAN APOSTOLAKI'S:  And the question
is now, again com ng back to the other thing, can
you really | ook at the system separately fromall of
t he hardware you're show ng there.

DR ARNDT: In point of fact, this
nmet hodol ogy i ncludes the hardware. Wat we have is
a simul ated system and when | said "sinmulated,” it

can be conpletely in software, software sinulation

Simcs is a simulation nodel, or it could it be
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partially hardware and software.

In this particul ar case, they had sone
of the hardware controllers as part of it and as
well as the software of the controller and the
different fault nodes. You can do it entirely as a
sinmul ation of the software if you like. Mst of the
time Virginia tries to make the software sinmulating
the software and the hardware sinmulating the
hardware so that they actually have the physical
system i ncl uded because you want to sinul ate not
only hardware failures and software failures, but
t he hardware on software or the software on hardware
failures, the interfaces and things |like that.

Because in sone cases a software error
will manifest itself differently depending on the
hardware, and interrupts and things |like that can
have different effects on different softwares.

So the idea is you do that. You have an
envi ronnental simulation of sonme sort based on what
is the plant demanding and things |ike that, and
fromthat you will develop a nodel. In point of
fact, it's a dynamic fault tree nodel, which is then
converted into a Markov to solve it.

You can al so generically nake a very

sinplified Markov that basically |ooks like this,
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which rolls up the coverage nunber, and this is a
very sinplified version of it. This is a conparator
system You have a primary, a back-up system You
can have both systenms working. You have one system
wor ki ng. You can have failed in safe node or you
can have failed in an unsafe node, and you have the
various transitions associated with that.

CHAI RVAN APOSTOLAKI S:  See, that's the
guestion now. What is the basis of this |anbda?

DR ARNDT: Yeah.

CHAI RVAN APOSTOLAKI'S: And how do we
know there is a constant condition or probability of
noving fromone to the other?

DR. ARNDT: Right.

CHAI RMAN APCSTOLAKIS:  And it's an easy
way out of it, but gee.

DR. ARNDT: Well, it's an approach to
nodeling that has |imtations, |ike any other nodel.

CHAl RVAN APOSTOLAKI S:  Because it's not
denonstr at ed.

DR. ARNDT: This is just a nunber
associated with the inportance of both the
controller itself and the conparator and what kind
of nunbers you --

CHAI RVAN APOSTOLAKI S:  See, this thing,
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the first bullet killed it for nme. "Assune |anbda,"”
100 -- what do you mean? You know, | can assume |'m
t he king of Geece, you know.

MR. SIEBER. That would be --

CHAI RVAN APOSTOLAKI'S:  It's actually
nore likely. This is what these guys do critically.
Can this show based on sonme sort of information that
is believable that such a | anbda exists, let al one
it being 100 failures per mllion hours?

| mean you prove that to ne |1'd be nore
t han happy to appl aud.

DR ARNDT: That particular bullet has
to do with the assessnent methodol ogy. W assune
you have to have a certain nean tinme between
failure. Therefore, you need at |east a | anbda
associ ated with a certain nunber. That's why that
particular bullet is up there.

But the real issue you're getting to is
how do you know t hat the methodol ogy is at |east
reasonabl e.

CHAI RMAN APOSTOLAKI'S:  Right, right, and
that there is a such a | anbda that nakes sense.
That's the real question.

MR. ROSEN:. Do we have any data on it?

CHAI RMAN APCSTCOLAKI S:  That's ny
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guesti on.

DR ARNDT: W have operational data in
ot her domai ns, basically how long it took between
failures of certain kinds of things. The primary
problemwi th that is that nost of these systens
either failed right away because sonmeone sinply
didn't think of sonething or take a long tine to
fail, tens of thousands, hundreds of thousands,
mllions of hours. So you have sone very --

DR. SHACK: \Very sparse dat a.

DR ARNDT: Significant sparse data
i ssues, and you can do a Bayesi an anal ysis and
figure out what |evel of confidence you can get from
the data that's avail abl e.

CHAl RVAN APOSTOLAKI S:  The question is:
do you believe that these are random occurrences
versus sophistication errors?

MR. ROSEN. Well, he just told us that
by and |l arge they are not random It's by binodal.
Either they fail right away or they fail in very
| ong tines.

DR. ARNDT: The real issue is everyone
knows that these kinds of things are basically
i mhedded failure type issues, and they're not

random The real issue is can they be effectively
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nodel ed that way. |s there a nodeling nechani sm
that's realistic that you can use to nodel themin a
way that's analyzable really?

Because we know reality isn't that.

It's a state nmachine that it either fails or it
doesn't fail, but there are a lot of things in life
that we can't nodel exactly. This is really an

i ssue of --

MR. ROSEN: And that failure includes
such things as a strange, off normal, circunstantial
demand on the software that it never has seen before
and didn't see during testing and just |ocks up.

| do that to my Mcrosoft stuff all the
time. | ask it to do stated things, and it says
fatal error and then gives ne a nunber and it says
do you want to know the details, and | press the
button and it shows nme the details. | don't
understand them So | just boot my machi ne up.

CHAI RMAN APOSTOLAKI'S:  This particul ar
net hodol ogy physically goes through all of the
operational profiles. The real issue is how -- one
of the issues is how well do you know t he
operational profiles. That is better in our
particul ar case because nbst of these are controlled

very tightly on operational profiles. They're used
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in very specific ways. There's procedures, et
cetera.

There's al ways random type issues. So
cosmc ray cones in and changes a bit, but by and
|arge that's not a big problem as much of a problem
as a lot of these other issues.

MR. SIEBER:. Wen you deci de how you're
going to lay out your budget, do you think about
whet her you ought to be putting noney into
devel opi ng prograns and systens to make the software
correct and end up putting in the projects that say,
"How often do | think this is going to fail?"

I n other words, you know, how do you
bal ance that?

DR. ARNDT: Yeah, that's a very
difficult problem because, as you know a | ot of
t hese things are unknown.

MR. SIEBER:  Absolutely.

DR. ARNDT: And we're kind of shooting
in the dark.

MR. SI EBER:  Yeah.

DR ARNDT: First of all, we don't do it
to devel op new net hodol ogies. W do it to devel op
tools to hel p assess the nethodol ogy. So we | ook at

both what is the consequence of us not catching
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sonething, as well as what is the probability it's
going to be an issue associated with what systens
are being used, what systens are comng into plants
and things |ike that.

It's usually a little bit easier to
figure out what may cone into plants ten years from
now. Well, this is going to fail as bad as that
scenari o sounds because we at |east have sone
anecdot al data associated with that.

MR. SIEBER. Yeah, and in a purely
anal ogue systemyou wouldn't do any of this. You
can put whatever research noney you have into naking
t he hardware better as opposed to trying to figure
out when it's going to fail.

DR ARNDT: Assessing the likelihood of
hardware failure.

MR. SIEBER Right.

DR ARNDT: As a regulator we don't
figure out howto nmake it safe. W figure out
whet her or not we believe themtelling us they're
safe is safe.

Real quickly, the University of Mryl and
systemis | ooking specifically at software
reliability prediction nmethods, and it's based on

the premi se that one of the things that really
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affect software reliability is the software
engi neering itself, which is the sanme prem se that
Chapter 7 is based on.

It is also the sane prenmise that a | ot
of the industry standards and industry eval uation
nmet hods, like the capability maturity nodel, is
based on. So the idea is to | ook at what
characteristics of the software engi neering
net hodol ogy really affects software reliability, the
project characteristics, things |like the size of the
code, the conmplexity of the code and things |ike
that, as well as devel opnmental characteristics like
was there a lot of effort spent on it; was there a
| ot of research dollars, et cetera.

So the idea is basically use these kinds
of things to develop a reliability prediction
system The idea is you' d | ook at software
nmeasurenents that are done.

The other nice thing about this is that
many of these things are devel oped as part of the
software process in the first place. So there is
information out there on sonme of the software
metrics, and then you develop a system of netrics
that will cover the kinds of failure type issues you

m ght have.
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So what was done was they devel oped a
net hodol ogy to do this, and we've done a trial
sanple of this or pilot, if you' d prefer, and the
nmet hodol ogy i s not that unconmon.

We | ooked at the different neasures.
There's over 100 wi dely used software quality
measures or metrics. W narrowed that down to about
30. W had an expert elicitation to try to
det erm ne whi ch ones are the nost inportant and
effective and which ones cover other ones, i.e.,
whi ch ones are redundant to other one.

We then aggregated those in sone
sensitivity studies associated with the expert
elicitation, and then --

CHAI RVAN APOSTOLAKI S:  Yeah, | need to
understand this nuch better. | nmean, | don't know
who the experts are, what they're doing, you know.

DR ARNDT: Okay. W can provide that
i nf ormati on.

CHAI RMAN APCSTOLAKIS: It's really as a
foll ow up behind this.

DR ARNDT: There is a |ot associated
with this.

CHAl RVAN APOCSTOLAKIS:  So we are

finishing in a couple of mnutes. How do you want
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to finish it? Do you want to go to the end?

DR. ARNDT: |'d prefer to step through
it very quickly because there's a --

CHAI RMVAN APOCSTOLAKI S: Al of then®

DR ARNDT: | can do it in about --

CHAI RVAN APCSTOLAKI S: St eve.

DR. ARNDT: Because there's a couple of
bits and pieces of information on various things.

CHAI RMVAN APOSTOLAKI S:  Can you gi ve us
those bits of information when you go to slide 307

DR, ARNDT: Yes.

DR. SHACK: Well, let himstep through
and give the bits that he thinks are inportant.

CHAI RMAN APOSTOLAKI S: Yeah, on slide
30.

DR. ARNDT: These are the neasures, sone
of which you know. This was the results of the
pilot. The pilot was --

CHAI RMVAN APOSTCOLAKI S:  You see, you're
raising nowa red flag in front of me. You think
it's easy to go through this? Ckay.

DR. ARNDT: The one thing you m ght care
about is the actual mddle colum. That's the
reliability prediction, the piece of S and the

bott om nunber there was the anecdotal actual nunber
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based on dat a.
MR. ROSEN: N nety-one percent?
ARNDT: yeabh.

ROSEN: MWy CGod, that's awful.

5 3 3

ARNDT: It was not a particularly
good system The reason we used it was because we
had the information available. The follow up
project is going to look at a real high reliability
system give us better inplications.

The Brookhaven work is |ooking at, as |
nmenti oned before, building up a PRA nodel in the
traditional way, |ooking at the failures, |ooking at
t he data, going through the various descriptive
anal yses of the system particularly |ooking at
digital features and connections and things that are
different in a digital system as George pointed
out, than nost systens in a fault tree base kind of
t hi ng.

CHAI RMAN APOSTOLAKI'S:  So if we have
this date in the future --

DR, ARNDT: Yes.

CHAI RVAN APOSTOLAKI'S:  -- woul d you have
sonmeone come here and give us a critical review of
t he avail able nodel s? This is what this nodel does

and these are the pros and the cons. This is what
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t hi s nodel does.

| think this is an area where we really
don't know very much, and it would be really useful
to have this exhaustive, critical review

| s anyone doing this now? Could the BNL
guys do it, or you can do it?

DR ARNDT: | can do nost of it. |
woul d i ke certainly to have sone support from sone
of the people who have | ooked at it.

CHAl RVAN APCSTOLAKI S: Sure.

DR. ARNDT: And a |onger, nore
concentrated tine. Either the BNL guys or there are
some people --

CHAI RMAN APOSTOLAKI'S: O you can be a
group of people.

DR. ARNDT: That woul d be ny choice.

CHAI RMAN APOSTOLAKI S: Yeah, yeah, sure.

DR. ARNDT: GCetting that group together
on short notice may be a challenge. So | can't --

CHAl RVAN APOSTOLAKI' S: | under st and
that, but you know --

DR. ARNDT: -- guarantee, but | can do
t he best | can.

CHAI RVAN APOCSTOLAKI'S: | don't want you

guys to repeat the m stake the human reliability
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peopl e did where they would just start, you know.
Each group would start its own nodel ignoring
ever ybody el se.

DR ARNDT: Yeah.

CHAI RVAN APCSTCOLAKI S:  You know, there
has to be sonme interaction. At sone point we have
to agree that sonme things are not good.

DR. ARNDT: Right.

CHAI RVAN APOSTOLAKI S:  And sone things
are good.

DR, ARNDT: Yes.

CHAI RMAN APCSTOLAKI S:  Even if sonebody
el se does not, right?

DR ARNDT: That's correct.

CHAI RMVAN APOSTOLAKI' S: Usual | y what
ot her people do is no god, but sonetines.

DR. ARNDT: Yeah, and one of the things
that we are doing is sponsoring workshops and
conferences associated with that. For exanple,
there's a workshop, OCECD workshop this sumrer on
sone of the software validation issues.

There's a large 1 & ANS neeting int eh
fall that's going to try and bring these things
t oget her.

VWhat | have on the slide nowis
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basically sone of the things that we're going to be
doing in this area. W're going to be |ooking at
some pilots to see whether or not the nethods work
in practice. W're going to be assessing the
feasibility of basically what you said earlier, a
plug-in nodel into a static PRA as opposed to the

i ntegration type issues.

CHAI RVAN APCSTOLAKI S:  You know, |'m not
really on top of the state of the art, but there are
t hese, for exanple, conferences every year in
Eur ope, SAFECOM ( phoneti c).

DR ARNDT: Yes.

CHAI RVAN APOSTOLAKIS: | think | sent
you the last information.

DR ARNDT: Yes.

CHAI RVAN APOSTOLAKI'S:  And | just glance
at the papers, and what amazes ne all the tine is
t hat the people are going 20 different directions.

DR ARNDT: That's correct.

CHAI RMVAN APOSTOLAKI'S:  If you read ten
papers, you will be very hard pressed to say, "Oh,
and this is the coomon thread.” No. One guy says,
"I"mgoing to use four nore nethods."

Anot her guy says, "Oh, | canme up with

this great approach.”
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Anot her guy says sonething el se. That
tells me that the state of the art is really very
primtive. People are still looking. They're
trying to understand what's goi ng on.

MR. ROSEN: But isn't it true, George,

t hat --

CHAl RVAN APOSTOLAKI'S:  So ny point --

MR ROSEN: -- in this area sonebody
stands up and says, "Ah, F equals MA " and everybody
says, "CGod, that's terrific"?

CHAI RVAN APOSTCOLAKI'S: No, but ny point

MR ROSEN. | nean, until we get to that
day no one is going to --

CHAI RVAN APOSTOLAKI'S:  And that's why |
want this agency to sponsor a critical review of
what people are using and say fromnow on if we see
t hese works, that's garbage for such a reason
rat her than junping into methodol ogi es that, you
know, prestigious universities proposed wi thout
real ly having had the benefit of a critical review
of all the ideas that are out there.

There was sonething |like this years ago
by a national |aboratory, but it was really not very

good.
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MR. ROSEN:. But ny point, Ceorge, is
it's a question really. Is it too early to do that?
No one said F equals MA. They're all groping around
trying to cone up with sonething.

CHAl RVAN APOSTOLAKI S:  But we're
i nvesting noney into approaches. That's what |'m
sayi ng.

DR, ARNDT: Yes.

CHAI RVAN APOSTOLAKI S: W shoul d be
aware of what's out there, what are the pros and
cons of each approach, wi thout waiting for Newton's
| aw, which will never cone.

DR ARNDT: Well, and the other rea
issue is that there are specific industry actions
directed at using risk issues in |&C review
VWhether we like it or not, whether we agree with the
state of the art or not, there is current industry
novenent in the direction.

Finally, | have up there is basically to
some extent what you are tal king about. One of the
things we're going to be doing in the next year or
two is |ooking at guidance. Wat is the |evel,
nmet hods, data, and quality of analysis that we would
require before we would even say let's look at it,

as well as the issue of conpl eteness and scope,
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which is a real issue in this area.

How nuch of the system do you have to
nodel , how much of the common node things as wel | ?

CHAI RMAN APOSTOLAKI'S:  That's fi ne.

DR ARNDT: And as | nentioned, we did a
study of that as part of several prograns. The B&L
program was one of those that will feed into that.

CHAI RVAN APOSTOLAKI S: Absol utel y.

DR. ARNDT: W're not there yet.

CHAI RMVAN APOSTOLAKI' S:  There are sone
very fundanental questions that we really have to
debat e anong oursel ves, and again, ny conments are
not nmade because | disagree with what Steve is
doing. | nean, | fully appreciate the difficult
position that you are in, but does it nake sense to
tal k about failure rates or transition rates when
you tal k about software?

There's a whol e school of thought that
says no, that these things are specification errors,
this and that, and they're not randomin nature.

There's anot her school that says no, no,
no. There is randommess to it. So it nakes sense.
So let's have a debate of that first and have a
common approach, a comon understandi ng. Maybe our

conclusion will be, well, it's too soon to tell.
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| don't know, but can we do that and
start noving as a group w thout, again, having these
di verse, you know, you present sonmething and | think
sonething else? And that's what | would |like to do,
and | don't know if you are ready for that.

And another thing. | don't know if
you're aware of it, but this commttee nowis very
willing to participate in debates with the staff
when the staff has a half baked idea and we're
trying to help rather than criticize. Oay?

We have elimnated the pleasure of
criticismbecause we want to be nice. At |east sone
of us.

MR ROSEN: Sone of us. No, | take
great pleasure in criticism

CHAI RMVAN APOSTOLAKI'S: | think that that
is great.

DR ARNDT: The real issue now, there's
two issues here, and I won't bother with the rest of
the slides. 1'Il just go to the summary. AS | said
before, we're doing sone work in --

CHAI RVAN APOSTOLAKI S: Very good.

DR ARNDT: -- advanced reactor area and
this area as well.

The real issue is what is the believe as
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to whether or not licensing actions based on these
ki nds of nmethodol ogy are supportable by the state of
the art in data as it was in the policy statenent.

CHAI RMAN APOSTOLAKI S:  Absol utely.

DR. ARNDT: And if we believe that it is
sufficient, what are the uncertainties and what are
the limtations associated with it that we're going
to have to reconmend or inpose on those kinds of
actions?

For exanpl e, one of the nethodol ogi es
bei ng proposed for the EPRI D3 project is basically
just a bounding study. It basically says we're
going to assume that certain things happen in the
i nstrunentation and control systens, and they're no
wor se than such-and-so a nunber, and then based on
that, we're going to do some other studies that show
this is a small contributor to the risk

| personally have a lot of issues with
t hat idea because unl ess you nodel sone of these
i ssues, such as a systemthat may fail and prevent
the operator fromresetting it, that's not sonething
you can nodel in a sinple bounding analysis. Sone
of the common node failure type issues.

So there are approaches bei ng proposed

in the industry now that if we don't have sone
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gui dance could get us in serious trouble.

MR. ROSEN:. Ch, big trouble. |If you go
back to George's comment, that this is not a
conti nuous kind of failure, these are not random
and, therefore, what we're tal king about here do not
| ead to techniques that are used to bound
randomess, and bounding analysis is a technique to
handl e randommess.

We say, "Well, yes, it's totally random
but it doesn't go above .8 of this value. Look at
all of the data."

And so then you say, "Yeah, | guess
that's true. There's a very |low |ikelihood,
practically infinitesimal, that if we take that
value it will not be bounded.™

kay. In that case there's a | ot of
rationale for it, but when we're tal king about what
we' re tal king about here, that effort and that
process falls apart fundanentally.

DR. ARNDT: That's correct, and even if
you believe that there is a nethod that uses
randommess to nodel this, the one they're currently
proposi ng has real issues because ny fundanenta
problemwith it is not that it's bounding. It's

that it's bounding w thout understandi ng what you're
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trying to bound.

MR. ROSEN:. That's not boundi ng.

DR. ARNDT: That's a real challenge.

CHAI RVAN APOSTOLAKI S:  Okay. | think
you did a good job raising the issues.

DR ARNDT:  Okay.

CHAI RMVAN APOCSTOLAKI'S:  No, really. |
don't --

DR ARNDT: We owe you a --

CHAI RMAN APOCSTOLAKIS: It's really a
difficult position to try to cone up with sonething
that's reasonabl e here when there are such strong
di sagreenents anong people. So | don't know.

MR SIEBER. Let nme ask one nore

guesti on.

CHAI RVAN APOSTOLAKI S:  Yeah.

MR. SIEBER. On the previous slide you
tal k about a new plan. |Is there going to be a new

plan? When will it be and why will it be? What do
you have to change that the old plan doesn't do?

DR. ARNDT: Ckay.

M5. EVANS: Yes, Steve can tal k about
the plan. [1'Il talk about the schedul e.

DR. ARNDT: The original plan was

witten. It was put out in August of "01. It
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actually had a couple of years' worth of planing in
it prior to that. So we were always pl anning on
updating it as necessary either this year or next
year, sone tine like that.

W believe that there are certain things
that need to be changed primarily because we have
finished sone things; we have sone new t hings,
security and things like that in particular. W
al so want to change sone of the direction, as
mentioned, in the reliability area and sone ot her
areas. So there's a need to do that.

Al so, whether we like it or not, we at
| east froma policy standpoint are |leading a | ot of
t he other regulatory environnents. Wen we put out
the first plan about half the countries in the world
pronptly dunped theirs and had a new one based on
ours.

So there's a certain amount of
| eadership both in the international cooperation and
the international regulatory area associated with
this, and we need a new plan to | ook at some of the
new t hings that are going on.

M5. EVANS: And as far as tine frane,
we'd be | ooking to have sonmething for ACRS actually

next fall, in Septenber
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CHAI RVAN APOSTOLAKI S: " Sonet hi ng"

nmeans?

M5. EVANS: A revised or new pl an.

DR. ARNDT: A clean, revised plan.

CHAl RVAN APCSTOLAKI' S: For ?

DR ARNDT: ACRS review.

M5. EVANS: For I1&C, digital I&C

CHAl RVAN APOSTOLAKI S:  Research, after
seven years of research we have a new pl an?

M5. EVANS: An update. |It's an update
to the plan.

CHAI RMAN APOSTOLAKI'S:  It's like the
five-year programof the former Soviet Union.

MR. SIEBER. Li ke the USSR

CHAI RVAN APOSTOLAKIS: | would really
like to have a subcommittee neeting way before then.

M5. EVANS:. Right.

CHAI RMAN APCSTOLAKIS: | really want to
avoi d having a confrontation with the staff. Gkay?
And a year fromnow it seens to me we're working
very hard to create a confrontation.

MR SIEBER | think we need one before
we reply to --

CHAl RVAN APCSTOLAKI S: Dana.

MR, SIEBER  -- Dana.
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CHAI RVAN APOSTOLAKI'S:  Ckay. Now, the

only day | see here --

MR SIEBER The | ast one on that |ast
page.

CHAI RVAN APOSTOLAKI'S:  |Is the 11th of
Decenber a good tine?

DR ARNDT: O which year?

CHAI RMAN APCSTOLAKIS: O this year, for
us to have a debate. You know, you could bring in
the Virginia guys, the Maryl and guys.

MR SIEBER | could do that.

CHAI RVAN APOCSTOLAKI'S: BNL and you chair
it. We have a neeting. This is what we're doing.
this is what we think.

MR SIEBER  Yeah, | could do it.

CHAI RVAN APOSTOLAKI'S: | mean, you have
nore than two nonths to get prelimnary feedback
fromthe commttee, not a letter. W' re not going
to wite a letter.

DR ARNDT: | know.

CHAI RVAN APOSTOLAKI' S:  You under st and
what |'msaying. This is a working --

DR ARNDT: | understand that, and --

CHAI RVAN APOSTOLAKI' S: Thur sday, the

11th. W can start a little -- well, yeah. 1 don't
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want to mss all of the -- how about if we start
Thur sday, the 11th, at noon and we continue Friday?

MR ROSEN. Is that a regularly
schedul ed - -

CHAI RMAN APOSTOLAKIS:  No, this is a
subconmmi tt ee.

MR. ROSEN: You're now scheduling it,
right?

CHAl RVAN APCSTOLAKI'S:  Yes. You are now
scheduling it, because | want to be able to wite
sonet hi ng useful for Dana, his research report.

MR. ROSEN: | have a Human Factors
Subconmittee neeting the prior week, on the 3rd.

CHAI RVAN APOSTOLAKI'S: Wl |, anot her
thing is -- or we could have it on the 2nd, Tuesday,
t he 2nd.

MR SIEBER Well, that's fine with ne.
| would rather do that because that sinplifies the
nunber of trips | have --

CHAI RMVAN APOCSTOLAKI'S:  I's the 2nd of
Decenber okay for you guys? Tuesday?

DR. ARNDT: W thout tal king to peopl e,
it's alittle hard to do that. | wll physically be
in Rockville those weeks.

CHAI RVAN APOSTOLAKI S: W know you have
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i nfl uence, Steve. You can influence these.

DR ARNDT: | can influence a |ot of
things, but there's a lot of things | can't
i nfl uence.

CHAI RVAN APOCSTOLAKI'S: Wl |, 1ook. |
mean - -

M5. EVANS: The scope of what you want,
right, just so that we have --

CHAl RVAN APCSTOLAKIS: | want to
under st and what these contractors are doing.

M5. EVANS: Ckay.

CHAI RVAN APOSTOLAKI'S:  And | want to
have a free wheeling di scussion anong them and us as
to whether these things make sense. Does it nmake
sense to tal k about the nmean tine between fail ures?
Does it nmake sense to have a transition probability
rate in these Markov nodel s?

And let themdefend it, and let them
attack it, whatever, but we have to start building a
comon under st andi ng before you guys go too far
ahead and then cone of us disagree with you.

M5. EVANS: Correct. GCkay, and w thout
tal king to people outside of here, we know Steve
will be here that day.

DR. ARNDT: Yeabh.
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M5. EVANS: But to do what you want,

we're going to have to -- do we have a coupl e of
days to pick fronf

MR ROSEN. Get the EPRI proponents of
t hi s boundi ng approach in here to take sone heat.

CHAI RVAN APOSTOLAKI'S: Wl |, he doesn't
want to come here.

DR ARNDT: | woul d be unconfortable
including the D3 group in this particular kind of --

MR. ROSEN. Well, if they're going to go
around tal king |ike that and maki ng those kinds of -
- they had better be -- | nmean, |I'mprepared to
listen and to --

CHAI RVAN APOSTOLAKI S:  Maybe at the
second neeti ng.

MR. ROSEN: Al right. Go ahead. Fair
enough.

CHAI RVAN APOSTOLAKIS:  And 1'Il go
along. | think it should be anpbng us.

MR. ROSEN: Sure, good, but let's not --

CHAl RVAN APOSTOLAKI S:  An internal
neeting, so to speak

MR ROSEN: | didn't detect a |ot of
agreenment fromyou with the D3 approach.

DR ARNDT: My personal opinion is there
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are some significant issues that need to be dealt

W t h.

CHAI RVAN APOSTOLAKI S:  Okay. Let ne
put --

DR ARNDT: | do not speak for the
agency.

MR ROSEN: No, we under st and.

CHAI RVAN APOSTOLAKI S: W don't speak
for the ACRS either

MR. SIEBER. One of the --

CHAI RMAN APOSTOLAKI S: Okay, Jack

MR. SIEBER.  You know, you can al so
cover simple mnded things |ike the project on
lightning, and I wonder why you have a project on
[ i ght ni ng when you al ready have standards for RFI
and surge protection. What nakes this different
that isn't envel oped under that standard?

DR. ARNDT: W can propose an agenda or
you guys can propose an agenda to us.

CHAl RVAN APOSTOLAKI S:  Yeah, we can work
on the agenda, but let me give you two dates because
M chel e wants two dates. W have the 2nd of
Decenber or we start at noon on the 11th and go on
to Friday. | have to fly down on Thursday norning.

Because if we --
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MR. ROSEN. | have a preference for the

2nd of Decenber because Christmas is com ng, and |
begi n cel ebrating early.

DR SHACK: Skip the dinner.

CHAI RVAN APOSTOLAKI'S:  |' m ski pping a
| ot of those dinners.

MR. ROSEN:. This is going to be the PRA
Subcommi ttee?

CHAI RMVAN APCSTOLAKI S: PRA and
Operations, QOperating Plans, yeah, both, joint.

But you know, the reason for the 2nd is,
you know, the nenbers will be here anyway for the
3rd through the rest of the week.

MR. SIEBER. That saves ne two days.

DR SHACK: Yeah.

CHAI RVMAN APOSTOLAKI'S:  Yeah. So we can

M5. EVANS: |Is the timng right for what

you need to do and give Dana --

CHAI RMAN APOSTOLAKI'S: | believe the 2nd
is even better because the research report will be
hot at that tine. W wll need to wite sonething.

MR SIEBER W need to be hot, too.
CHAl RMAN APOSTOLAKI S:  Yeah, we need to

be hot, too. You know, before then it's kind of
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unfair to you because you need sonme tine to prepare,
and this, of course, is uppernost in our thinking.

DR ARNDT: Fair is generally not on the
list.

CHAI RVAN APOSTOLAKI'S: W don't want to
create any disconfort, do we?

MR. SNODDERLY: So right now I' m going
to go reserve Decenber 2nd on our cal endar, or
schedul e or cal endar, unless | hear different from
M chel e and Steve.

M5. EVANS: Yeah, that's fine.

CHAI RMVAN APOSTOLAKI'S:  And if you
guys - -

MR, SNODDERLY: And because you can't
support it or the people aren't going to be able to,
then we wll set --

MR. ROSEN: Wanda Sikes told ne earlier
that the Fire Protection Subcommittee neeting
currently schedul ed for Novenber is not going to
come off.

CHAl RVAN APOSTOLAKI'S:  No, for the Human
Factors Subcomm ttee neeting on Wednesday, do you
need t he whol e day?

MR EL-ZAFTAWY: \Well, there is another

subcomm ttee --
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CHAI RVAN APOCSTOLAKIS: O you will find

out this afternoon?

MR EL- ZAFTAWY: Yeah, there is another
subconmi ttee neeti ng.

CHAI RVAN APOSTOLAKI S:  Because if you
don't need the whole day, we would take sone --

MR ROSEN:. Well, | don't know. We
haven't gotten an agenda yet.

MR EL-ZAFTAWY: There is anot her
subconmittee in the afternoon at the Human Factors.
On the 3rd, there was anot her subcomm ttee neeting
al so, on the afternoon of the 3rd.

CHAI RMVAN APOSTOLAKI' S:  Hi's Subconmittee
on Human Factors is the whole day?

MR. EL- ZAFTAW: No. Only have a day,
and then there is another --

CHAI RVAN APOSTOLAKI S: The nor ni ng.

MR EL- ZAFTAWY:  Yes.

CHAI RVAN APOSTOLAKI' S:  He has the
nor ni ng.

MR. EL- ZAFTAWY: He has the norning, and
t here's anot her subconmttee neeting in the
af t er noon.

CHAI RVAN APOSTOLAKIS: | really think

one day with these guys is kind of short because,
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you know, we're talking about ideas, M chele, and
peopl e need tine to, you know, argue, and you cannot
cut if off and say, "Keep going."

DR ARNDT: It really depends a | ot on
t he agenda, and obviously it's hard to do a lot in a
short period of time, but it's also hard in sone
cases to do a littlein alittle time because we' ve
got to figure out what the expectation is.

CHAl RVAN APOSTOLAKI S:  The fundanment a
guestion is: does it make sense to use those rates

of transition from --

DR. ARNDT: | understand your issue,
Geor ge.

CHAI RVAN APOSTOLAKI'S: Now, you ask
t hose guys. |If they want to come here and defend

it, fine. Then the other thing I don't understand
is this process thing that Maryland is doing. |
mean - -

DR. SHACK: W need sonebody to attack
the idea, George. O course they're going to defend
it.

CHAI RVAN APOSTOLAKI' S: Do we have
anybody?

(Laughter.)

MR. ROSEN:. The other part of this that
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hasn't been tal ked about, besides all of these
cautionary things, is while we're wal ki ng around
spendi ng years, decades maybe, being cautious, we're
| osing the advantages that these systens bring, and
t hey are substanti al .

So the avoided costs of not having

digital technol ogy hel ping us with nucl ear safety is

al so real.

DR ARNDT: Yes.

CHAl RVAN APCSTOLAKIS:  It's true. It's
a cost benefit. [It's benefit eval uation.

DR ARNDT: Yes.

CHAl RVAN APOSTOLAKI S:  Ckay. Anyt hing
el se?

MR. SNODDERLY: Well, | thought, George,
just while we're on this, Steve said two and a half
hours on the BNL net hodol ogies, two and a half hours
on the Maryland --

CHAl RVAN APCSTOLAKI'S: No, no, no.

W' |l do that off line. W'Il do that off I|ine.

Steve, why don't you come up with a
draft agenda, and then we'll coment and go back and
forth.

MR. SIEBER. Very good.

CHAI RVAN APOSTOLAKI S:  Ckay? No
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pressure.

MR. ROSEN: He said, holding the hammer
in his hand.

CHAI RVAN APOSTOLAKI S: Any ot her
conmments fromthe nenbers, fromthe staff?

MS. EVANS: No.

CHAI RVAN APOSTOLAKI S:  Are you happy,

M chel e?

M5. EVANS: Onh, very.

CHAI RVAN APOSTOLAKI S:  Okay. Thank you
very much for coming. This was good. W should
have done this five years ago, but it is never too
| ate. Thank you.

W will recess and what? Reconvene at
1: 20.

(Whereupon, at 12:21 p.m, the neeting
was recessed for lunch, to reconvene at 1:20 p.m,

t he sanme day.)
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AAF-T-EERNOON S-E-S-S1-ON
(1:24 p.m)

CHAl RVAN ROSEN:  This neeting will now
come to order.

DR APOSTOLAKIS: It's in order.

CHAI RVAN ROSEN:  This is a joint meeting
of the Advisory Conmittee on Reactor Safeguards,
Subconmittee on Reliability and Probabilistic R sk
Assessnment and Human Factors.

| am Steve Rosen, Chairman of the
Subconmmi ttee on Human Factors. Menbers in
attendance are Ceorge Apostol akis, Chairnman of the
Subcomittee on Reliability and Probabilistic Risk
Assessnent; Mario Bonaca --

DR APOSTOLAKIS: He is not present.

MR SIEBER He isn't here.

PARTI Cl PANT: He just stepped out.

CHAI RMVAN ROSEN:  He just stepped out.

-- Chairman of the ACRS; W/IIiam Shack;
and Jack Sieber.

The purpose of this neeting is to
di scuss human factors, organizational safety culture
research, and the SPAR-H nodel activities with
representatives of the Ofice of Nuclear Regul atory

Research. The subcommttee will gather information,
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anal yze rel evant issues and facts, and formul ate
proposed positions and actions as appropriate for
deliberation by the full committee.

Med El -Zaftawy and M ke Snodderly are
t he Designated Federal Oficials for this portion of
t he neeting.

The rules for participation in today's
neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Regi ster on Cctober 1st, 2003.

A transcript of the neeting is being
kept and will be nmade avail able, as stated in the

Federal Reqi ster notice.

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

DR. APCSTOLAKI S: Make sure they do
t hat .

CHAl RVAN ROSEN: W have received no
witten cormments or requests for tine to make ora
statenments from nmenbers of the public regarding
t oday' s neeting.

W are here today to review existing and

pl anned research in the human factors and human
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reliability areas. This effort should be viewed as
part of a larger effort, the effort to understand
and nonitor and influence devel opnent and

mai nt enance of positive safety cultures at this
agency's licensees and at the agency itself. This,
of course, is a vital issue given the recent and
past exanples of the effects of degraded safety
cultures at operating plants.

W will now proceed with this neeting,
and | call upon Dr. John Flack of the Ofice of
Research to begin.

John.

DR. FLACK: Thank you, Steve.

My name is John Flack. 1'mthe Branch
Chief of the Regulatory Effectiveness and Human
Factors Branch in the Ofice of Research

Jay Persensky to ny right heads up the
human factors teamin that branch. That branch
consi sts of three teanms and a group, an advanced
reactor group, a teamon human factors, a team on
generic issues, and a teamon regul atory
ef fecti veness and operating experience.

And the commi ttee has heard from |
guess, different nmenbers of ny branch over the past

f ew weeks.
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So we're here to tal k about human
factors, and before we do that, | thought | would
just kind of give a high overview of the three
pi eces that nake up human factors research in the
of fice.

There's really what comes down to the
first piece, which is devel oping the technical basis
for regulatory decisions, and fromthat we have
devel oped reg. guides, support the devel opnent of
standard review plan itens, NUREGs, and so on. And
you'l | hear about that today at various points
during the presentation

The second piece is we | ooked at
operating experience and effects of human factors on
pl ant safety, and fromthat perspective, we | ook at
ASP events, LERs, corrective action prograns, and
try to draw i nsights fromthat experience into
under st andi ng human perfor mance.

And then the third piece is really
anticipatory research, and that involves things |ike
| ooki ng ahead, deregul ation, effects of things |like
deregul ation, as well as advanced reactor, new
reactor research which you' ve heard before to some
extent as we presented the advanced research

research plan. You'll hear a little bit nore about

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

168

t hat today.

So those are really the three basic
pi eces of research that we're doing.

CHAI RMVAN ROSEN:  Could | get you to
repeat the first one?

DR. FLACK: The first one is really we
devel op tools and the technical basis for making
regul atory decisions in various areas |ike fatigue
and ot her types of rul enaking that m ght be going
on, and we docunent that basis in things like reg.
gui des, NUREG reports, and SRPs basically in
response to NRR user needs, is really the first
pi ece.

CHAI RMAN ROSEN:  Thank you. The user
needs, operating experience, and anticipatory
research.

DR. FLACK: Yeah, operating experience
and anticipatory research

CHAl RVAN ROSEN:  So in that sense,
operating experience is very inportant to you. 1It's
one of your three things, and what we're | ooking at
is recent operating experience that has shed sone
doubt on human performance and organi zati ona
reliability.

After all, human performance in
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organi zations, it depends to a very |arge degree on
t he organi zational climte. The analogy that | |ike
to use is that people and organi zations are |ike
fish that swwmin a sea, and the sea is the culture,
t he organi zational reliability that they operate in.
| f the sea gets poisoned, very soon the fish don't
survive or aren't able to carry out their m ssions.

DR FLACK: Wich is very true. Even
fromwhat we have seen in the past and the studies
t hat we have done, |ooking at LERs, for exanple,
over 50 percent of the LERs do relate to sone type
of human error or human performance issue, as well
as the ASP events we had, | guess, a year or so ago
taken. W can talk nore about that, a report that
cane out.

CHAI RMVAN ROSEN:  So what you're saying
is reportable events show 50 percent of them having
sone human di nensi on

DR. FLACK: That's right.

CHAI RMVAN ROSEN:  And ny take is that of
t hose 50 percent, many of them especially the nost
significant ones, will have an organizati onal
climate issue buried in themas well, and it won't
be the single unconnected act of an individual. It

wi || be sonmehow connected to sone organi zation or
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weakness in the organization.

MR. PERSENSKY: In one of the studies
t hat John just nentioned, NUREG CR-6753, which was
our | ook at the nunber of ASP events, particularly
t he nost significant ASP events, in fact, supports
your statenent very clearly. So that is one of the
projects we did, and we reported on that at one of
our previous neetings.

CHAl RVAN ROSEN:  So organi zat i onal
reliability, I think you just concurred with mne.

MR. PERSENSKY: Yes, | did.

CHAl RVAN ROSEN:  That the data shows
it's inportant, and yet we spend a |lot of tine
wor ki ng on equi pnent reliability. W send a |ot of
time on, you know, all of these prograns for
mai nt enance and what not .

We have prograns that nonitor active
equi pnent reliability with the | ST prograns. W
noni t or passive equi prment reliability with ISl
prograns. W nonitor human perfornmance individually
of operators, for instance, and sinulators. W
noni t or human perfornmance of other people by having
reportabl e events caused by hunman reported by LERs
and so on.

But what can we do about organization
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performance, organization reliability? W don't
have a separate category for that. So it's little
wonder that we have doubts as to the inportance of
safety culture or at |east sonme people do. There's
no reporting of instances of degraded safety because
there's no systemfor such

DR. APCSTOLAKIS: Can we translate that?
At least the way | see it and what the Chairman
said, for equipnent now we have noved to a
per f ormance based system and we have the reactor
oversi ght process that hel ps us nonitor hardware
reliability and the mai ntenance role, right?

PARTI Cl PANTS: R ght.

DR. APCSTOLAKIS: | nean, if we want to
be consistent and al so, you know, recognizing the
signi ficance of organizational reliability and we
want to be consistent with other regul ations of the
agency, we should have sonmething in the ROP that
deals with organi zational reliability.

And what we're doing right nowis we
j ust acknow edge that, you know, safety conscious
wor k environment and whatever, human corrective
action progranms are inportant, but we really don't
have indicators that will alert us to the fact that

somet hi ng may be w ong.
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So in that sense, it seens to ne these
conments fit very nicely within the existing
structure without starting a new area of research,
you know, culture, and all of that stuff. [It's just
that we are very inconsistent.

We are spending all our tinme through the
ROP and doi ng, you know, the significance
determ nation process, doing all sorts of things.

We have performance indicators, but all of these

t hi ngs are focused on hardware oriented stuff, and
there is nothing except |ip-service on the

organi zati onal issues.

CHAI RVAN ROSEN:  Wel |, yeah. W'Ill cone
back to these themes. GCeorge has very eloquently
| ai d out aspects of it. ROP indicators are
sonmething we think are ultimately where this al
goes. It all goes to the hard question of how do
you find -- what are the leading indicators for a
degraded organi zati onal culture or organi zationa
reliability is what | like. "Culture"” is sort of a
termthat people have -- anorphous -- have trouble
grasping, but reliability is really what |I'mtalking
about .

The reliability of an organi zati on,

given a challenge, to do the right thing quickly
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every time, that's perfect reliability, not that
organi zations won't have chal |l enges, but when they
do, they do the right thing. They do it pronptly,
and they do it every time. That's the ideal.

Now, we'll hear nore about that. We'd
i ke to have an indicator of when that capability in
an organi zation is no longer there or is beginning
to degrade. So, John, that's your task

DR FLACK: Yeah, and | think consistent
with what we tal ked about earlier, |I think we're
| ooking at the franmework being there to do this.
It's just a matter of how we go about doing it.

CHAI RVAN ROSEN: | think the framework
is there. You have got corrective action. You' ve
got all of the kinds of things you need. 1It's just
a question of getting our arnms around it and
getting --

DR APOSTOLAKIS: And a lot of it is
al ready done by the regions. In our letter of what,
two nont hs ago, we actually quoted fromregi ona
| etters where people say, you know, when you fixed
this, you apparently were not aware that sonething
sim | ar had happened before, and you didn't seemto
learn fromit.

| mean, that's part of culture,
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organi zational learning. So | guess what's m ssing
is a formal approach to this, bearing in mnd that
the regions really don't want it to be too forma
because they're afraid they're going to lose their
flexibility and so on, but this is a challenging
problem but there is an inconsistency there.

CHAI RVAN ROSEN:  So with all of these
conments as kind of introductory, we'll listen to
what you have to say about the research program
whi ch there may very well be areas where you'll want
to draw our attention back to these conments.

DR FLACK: kay. So why don't we get
started?

Let ne just go quickly through the
agenda, what we have planned today, this afternoon.
Basically we were planning on breaking it into
really two parts. The first part we cover briefly
t he background of what transpired over the |ast few
years, and then the status of what prograns are
going on today in the office, and that involves
| ooking at the work that we're doing to devel op
standard revi ew pl ans that support NRR, NUREGs,
associ ated NUREGs and reg. guides.

The advanced reactors, we'll touch upon

that. O course the Hal den reactor project, which
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is you're aware that that's with the simulator that
we' re engaged in.

We have an activity going on that's
going to result in a guidance docunent on risk
conmuni cations com ng forward, and al so support to
ot her groups, |ike on Davis-Besse and fatigue,
rul emaki ng and that sort of thing.

So we'll briefly go through that.
That's actually the activities that are going on,
and then we'll nove into the second piece which is
t al ki ng about organi zational reliability, safety
culture, starting fromthe ACRS wor kshop, again
goi ng through background, what international
activities are going on and other activities, such
as what's going on at | NPO and ASA.

And t hen tal king about nodel theoretical
underpinnings to this type of work, and ending with
performance indicators, which I'msure that's what
Steve had in mnd all along, and of course, the
t hree pieces of that, the human perfornmance, the
corrective action program the safety consci ous work
environnents as | ooking at potential indicators for
t hat .

So if there's no further questions on

that part 1'll turn it over to Jay and he can | ead
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us through the rest of the presentation.

Ckay. Jay.
MR. PERSENSKY: Good afternoon. |'m Jay
Persensky. |'mthe senior technical advisor for

human factors in O fice of Research

Alittle bit of background. | know sone
of you have been through various plans with ne and
t he ot her human factors staff over the years.

DR. APCSTOLAKI S: An experience you
remenber fondly.

MR. PERSENSKY: An experience | love to
t hi nk about every once in a while.

CHAl RVAN ROSEN:  As being in the past.

MR. PERSENSKY: As being in the past and
hopefully -- but anyway, the last formal program
description we had as far as the human performance
plan was, in fact, in SECY-0053, which was back in
2000, and that particular one did describe sonme of
the interactions between the various organizations
within the NRC and how we fit into the |icensing and
the nonitoring and all those different issues,
particularly with regard to user needs, but also
with some anticipation of new technol ogi es and new
t echni ques comi ng up

| n ni neteen, oh, or 2001 -- 19017 --
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2001 --

CHAI RMAN ROSEN:  Anybody can have a bad
century.

MR PERSENSKY: | just feel ol der and
ol der every day.

We prepared a SECY that essentially
sunset the human factors program as a separate
docunent so that there is no | onger a docunent
call ed "Human Perfornmance Program Pl an" or "Human
Factors Program Pl an" or anything like that.

The intent at that time was to take any
of the activities that were within that plan and
incorporate it either into a digital |1&C plan, which
had al ready been published, or in the human
reliability plan that at that tinme was still under
devel opnent, but was pretty nuch final.

So since that time we have not had a
pl an agai nst which to work, except our standard
operating plan within the Ofice of Research and
goi ng through the budget process with the
prioritization as we nornally do.

Last year about this time we gave a
briefing to pretty nmuch the sane commttee, sone
parts of it where we tal ked about the rel ationship

between human reliability and human factors. It was
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a big part of that presentation.

Anot her part of that presentation was,
in fact, an exanple of some work that had been done
at the Hal den research reactor sinulator and how we
could, in fact, take the data fromthat sinul ator
and use it to enhance the quantification, the
under st andi ng of some human reliability information.

This was one of the things that we
showed in ternms of how the two prograns do rel ate.
You have the determ nistic kinds of things in human
factors, which provides information for PRA and al so
gi ves ideas of where we m ght have sone probl ens,
where we need sonme help, and on the other hand, if
you go down to the HRA, there it would help us to
| ook at what areas we should be working in, what
types of scenarios we mght use in sinmulator
experinments, and to prioritize some human factors
activities.

So that's the nodel we've been working
on as far as our relationship is concerned.

Over the |ast year to 18 nonths we have,
in fact, as John indicated, devel oped a nunber of
products and done a |lot of research to bring to
concl usion sone areas. The biggest thing right now,

and you will be, in fact, seeing this in you
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Decenber neeting; both the subcomittee will be
neeting on it, Decenber 3rd, and then the ful
conmttee the 4th.

W have done a mmjor revision to Chapter
18 of the standard review plan, which is human
factors engineering. That revision is based on
NUREG 0711, Revision 1, which we devel oped in
Research, and it provides a human factors
engi neering review nodel that |lays out the entire
review process that NRR would go through in terns of
everything that you mght ook at in a licensing
revi ew

CHAl RVAN ROSEN:  Now, is that for new
plant or is that an event review?

MR PERSENSKY: Well, it can be used for
either, but its first intent was for new plants, but
then as we're | ooking at the nunber of nodifications
and the nunber of control room nodifications that
we're expecting to cone in, it can be used in both
ways for both new plants and existing plants.

As part of that --

CHAI RVAN ROSEN:  And new pl ants or
existing plants, but really what | was asking, Jay,
is it used for operational events analysis or is it

mai nly for design and construction of new plants or
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exi sting plants?

MR. PERSENSKY: Ch, seven, eleven not so
much for operational events. It mght be used in
t he sense of, say, okay, have | gotten all of the
pi eces because it lays out a process. | meant to
stick that in here, where it tal ks about the need to
| ook at procedures in HSI, human reliability,
operational experience, all of the different aspects
of what goes into that design process.

But you'd al so want to nmake sure that
there's a change, for instance, in your human system
interface. Has there al so been corresponding
changes in the training and the procedures and all
of that?

So it's the one place where you can | ay
out the entire human factors --

CHAI RVAN ROSEN:  So if you have an
operational event that's based on change, failures
of changed nanagenent due to a nodification that was
put in that wasn't properly inplemented or not
understood by the operators, here's a place you
could go to help you

MR. PERSENSKY: Yeah.

CHAl RVAN ROSEN:  Ckay.

MR. PERSENSKY: Anot her maj or docunent
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t hat we have been working on, and this is the second
and last revision for it, is NUREG 0700, which is

t he human systeminterface guidelines, review

gui delines, and originally it was devel oped for the
detai |l ed DCRDR, detailed control room design
reviews, back after TM.

We did revise it back in the early '90s
to | ook at what were at that point considered
advanced plants, and we nost recently revised it to
make sure that we covered all of the digital systens
and the digital areas that we coul d, nmade sone ot her
nodi fications to take sone of the process stuff out
and put it into 0711.

That docunent is pretty much final.

It's going out for public comment, and again, we're
going to be discussing this in Decenber

The third docunent here is 1764, which
is a guideline for the review of changes to operator
action, which has been devel oped to be risk inforned
in the sense that we're going to have two el enents
toit. One is a risk screening process so that when
a change is submtted to us it can first be | ooked
at fromthe standpoint of risk to see what |evel of
review should be applied to it, and then based on

t hat categorization
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It, of course, is based on Reg. Cuide
1.174 in the back, and that's why | said we al so
nodi fied a slight nodification, Chapter 19, since
Chapter 19 is where the PRA information is. So
there's really just sort of a cross-reference back
toit in this.

The schedule is there for early
Decenber. Based on reconmendations fromthe ACRS
that this activity be sunset, we are sunsetting the
activity in the area of NUREG 0700.

DR. APCSTOLAKI S: But do you agree with
it? Do you think that there's work that needs to be
done?

MR. PERSENSKY: | believe that there is
wor k that probably could be done, especially in the
advanced reactor area, that we have not conpletely
covered on the interface issues. W wll be |ooking
at ot her ways of acconplishing that.

DR. APOSTCLAKIS: And we can al ways cone
back to it when we really have an advanced reactor
in front of us.

MR. PERSENSKY: Well, | think that's
really a big part of it. | will say that it's in a
very well used docunent, both here in the NRC as

well as in the industry, but we've also gotten a | ot
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of requests and a lot of reports on use in sone of
t he new Navy ships, that people are working on the
desi gn of those control roons.

W' ve seen a | ot of other use outside,
as well as international use.

DR APOSTOLAKIS: The mlitary?
PERSENSKY: Mlitary.
APCSTCOLAKIS: Mlitary ships?

PERSENSKY:  Yeah.

T 3 B3

APCSTCLAKI S:  That's great.

MR PERSENSKY: And it has been a well
recei ved docunent in the area.

DR APOSTOLAKIS: This is where we had a
di sagreenent about the seven feet cord.

MR PERSENSKY: It was a six foot cord
t hat never exi sted.

DR. APCSTOLAKI S: Never existed, yeah.
Well, you know.

MR. PERSENSKY: But it got recorded.

DR APOSTOLAKIS: He never said it
either. Ckay.

MR, PERSENSKY: Well, we have it in the
transcript.

Anot her set of research we've started,

and this is really relatively new, and | know John
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has presented in the past a |ot of the work in the
advanced reactor area, but especially when the PBMR
was being considered, one of the first things that
cane in and said was, "Hey, we're not going to neet
the staffing requirenments that we currently have,”
which is in 50.54(m, "for licensed operators. W
just don't need that many people.”

So they essentially said they were going
to look for a waiver. W had al ready been
anticipating this work. W had started this work
some tinme ago with sonme work at Hal den to | ook at,
you know, what are sone good ways of -- what would
affect in ternms of advanced control room the sane
standard type of reactor, what effects m ght that
have on staffing?

But we have come up with, and this wll
be published fairly shortly, a nethod that is
functi on based. Again, this is used primarily in
the mlitary nowin the design of their ships and
tanks and ot her equi pnent, where they try to
determ ne what is the appropriate staffing |evel
based on the functions that have to be carried out
as opposed to the very determ nistic approach that
we have taken in the past based on the experience we

had back in the early 1980s, which is when we wote
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50. 54( ).

So as we see changes in the operations,
t he concept of operations, the use of nodul ar
reactors, all those different aspects, we're
expecting that there would be an approach that we
woul d use as a nore function based.

W also as part of this are | ooking at
t he use of a behavioral nodeling tool, conputerized
behavi oral nodeling tool that can expedite the use
of the functional analysis function, task analysis.

CHAI RMAN ROSEN: That's a task anal ysi s.

MR. PERSENSKY: Yeah.

CHAI RVAN ROSEN: It seens to ne it's a
nore fundanental way to go about it than just using
your gut instinct and experience, is to | ook at what
t hey have to do.

MR. PERSENSKY: And with using the
nodeling tool |ike this, you can make a | ot of
nodi fications very quickly w thout having to deal
with real time experinments. Again, this is going to
be a SRP revision that will endorse this NUREG t hat
we're coming out with. W expect it will get into
nore detail on this project probably sone tine
shortly after the first of the year when we talk

about this SRP.
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CHAI RMAN ROSEN:  So for ny purposes

here, can | use the word "function based" as
equi valent to job and task anal ysis?

MR. PERSENSKY: Actually function is a
little bit higher than job and task anal ysis.
Typically, the hierarchy is a functional allocation
where you | ook across what things should go to the
person and what things should go to the nachine.

So you start at the function |evel.
What function has to be acconplished? How do you
then distribute those? And then you get down to the
task analysis. So it's a higher -- it starts at a
hi gher level. It does work eventually.

The nodel is, in fact, a task analysis
t ool .

CHAl RVAN RCSEN:  So for our purposes
here, the function analysis says these are the
functions that will have to be done in this tine
wi ndow, critical time window. This will clearly --
t hese functions can be done by the nachi ne, but
clearly these can't, and therefore, we need three
peopl e because you can't do all of these things in
this time window wi thout at |east three sets of
hands.

MR. PERSENSKY: It gets into issues of
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not only the functions, but the work |oad, the
situation awareness, all of those kinds of issues
t hat are human issues.

CHAI RVAN ROSEN:  Well, I'mglad to hear

MR. PERSENSKY: So that's the approach
we're trying to take rather than using the nore
determnistic --

CHAIl RVAN ROSEN:  Well, | think that's a
nore fundanental approach, and | comend you for
noving in that direction.

The other work that we did over this
| ast year in the area of new reactors is we had one
of our contractors take a |l ook at all of the various
reactor concepts that are out there, talk to the
vendors, you know, |ook at whatever docunentation
we can given, | ook at whatever research has been
done; al so, | ook at aspects that we antici pate.

For instance, the nodul ar reactor,
mul ti-nodul ar reactor. W don't have nuch operating
experience for that in the nuclear industry, but
there is simlar types of situations in other
i ndustries, particularly the petrochem cal industry
where they' re | ooking at nonitoring several oil
wells or gas lines froma central point.

So that we're trying to take experience
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fromthese other industries that we can relate to
the types of experience that we would expect in a
new type of reactor

So we fromthat try to identify what
types of issues are inportant to the operation and
t he mai ntenance. W' re not tal king just about
operators at this point.

W al so | ooked at the review gui dance
that's out there that we currently have. Is it
going to be adequate, which mght bring in the
guestion of something Iike the 0700 agai n?

Anot her part of this study, and this
again is based on a reconmendation fromthe ACRS,
was that we |l ook at is there a need for new research
facilities, particularly human factors research
facilities, having our own sinulator as an NRC
operated rather than dependi ng on Hal den or
dependi ng on other types of sinulators.

CHAI RMAN RCSEN:  You were tal king about
a concept simulator there rather than a wall full of
gauges and dials, nore of a --

MR. PERSENSKY: We're talking primarily
about the same thing that would be a couple of CRTs
and sone --

CHAl RMAN ROSEN: You wouldn't want to

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

189
try to mmc any site specific.

MR. PERSENSKY: We're focusing this a
| ot on advanced reactors, nore on how we m ght dea
wi th an advanced reactor concept.

There's al so an ANS/DCE -- Steve, what's
t he name of that group?

DR ARNDT: DCE Wrk Group on -- | don't
remenber.

MR PERSENSKY: A DCE work group on
advanced reactors and |1 &C and human factors or
somet hi ng

DR. ARNDT: Yeah, it's the sane report
t hat we nentioned this norning.

CHAl RVAN ROSEN: I dentify yourself.

DR ARNDT: I'msorry. |It's Steve
Ar ndt .

The report that Jay is nentioning is a
report out of a work group that was formed by DOCE to
support advanced reactor |&C and human factors
research, and it's the same report that was
identified this norning.

MR, PERSENSKY: And so we try and take
advant age of that kind of thing, and one of the
recommendations fromthat report was that DOE, in

fact, look into devel opnent of an advanced reactor
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si nmul at or.

CHAl RVAN ROSEN:  Real | y?

MR. PERSENSKY: [If | remenber correctly,
and so we're going to see to the extent that we can
hang onto sonething like that.

CHAI RMAN ROCSEN:  Well, really do we need
two of them one --

MR. PERSENSKY: Ch, no.

CHAl RVAN ROSEN:  -- and one at NRC?

MR. PERSENSKY: W woul d support DOE
fundi ng such an effort rather than our doing it
oursel ves, but since they don't do nuch hunman
factors research internally --

DR. APCSTOLAKI S: So why woul d DOE be
interested in this? AmI| mssing sonething? You
just said they're not doing nuch.

MR, PERSENSKY: Well, they don't have a
| arge human factors staff in house as we have a
human factors staff.

DR APOSTOLAKI S:  Sure.

MR. PERSENSKY: And they rely on their
contractors to do nost of that type of work, but
t hat would nmean that we couldn't work with them on
t hose, in that area.

DR. APCSTOLAKI S: What do they do with
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t hat ki nd of work? Wy would DOE do that?

MR. PERSENSKY: | think this is part of
their -- let's see.

DR FLACK: Well, we shared with them
our advanced reactor research plans, and they know
that there's a lot of issues that are tal ked about
in those plans, and they're always trying to find
ways of, in a sense, expediting our |icensing
process, and if this is one way --

DR. APCSTOLAKIS: Ch, | see.

MR PERSENSKY: Again, the big issue
here was trying to identify gaps and what's needed,
what we believe is needed and what's out there now,
and this is sonme of the | essons |learned. This is
the interimbasis right now The report will be out
in the next couple of nonths, but if you | ook at the
whol e concept of interaction with advanced systens,
not necessarily nucl ear, but advanced systems in
general, you find that the first issue is human
performance is inpacted by these advanced systens.

A |l ot of people say, "Cee, this is going
to be an advanced reactor. |It's going to be
passive, slow acting. W don't need to worry about
human factors issues.”

A lot of people have said that in sone
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of the other fields and found out that it turned out
that there were problens with that kind of thing.

They are often designed for the use of
t he desi gner as opposed to the user. There is
unanti ci pated consequences from sone of the
informati on and the way things are designed.

They have an inpact on things |ike
staffing, as we said. As we got into the staffing
project, of course, we |looked at it fromthe
standpoi nt of current licensing requirenments. There
could very well be an opportunity to change the
requirenments for licensing. W may have nuch
di fferent KSAs, the know edge, skills and abilities,
that we now use for the licensing exans that woul d
be changed. It would be a different way of | ooking
at the people that actually control the reactors.

So that gets again into the training as
well, and there will be a big change on how t hese
operators, the current operator noving into a
completely digitized control room especially with
an advanced plant behind that digitized control
room is going to have a different way of operating,
di fferent way of functioning, which is, again, one
of the reasons we wanted to go to the function based

approach, so that we could identify the functions
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fromthe early design and then continue to iterate
on that to come up with the best staffing | evel and
t he best design concept.
CHAI RVAN ROSEN:  Well, what is this HSI?
MR, PERSENSKY: Human-systeminterface.
CHAl RVAN ROSEN:  You owe ne a nickel for
using an acronym| didn't know.

MR. PERSENSKY: Ckay. Does that go both

ways?

(Laughter.)

CHAI RVAN ROSEN:  No.

MR PERSENSKY: Ckay. Human-system
interface. It used to be nman-nachine interface,

man- conmput er interface, human-conmputer interface.
W' ve used here human-system since we're not talking
about just machi nes anynore.

Sone of the other aspects, again, we've
pretty nmuch always functioned or focused on
operations, and | think we may have a whol e
different ook in sone of these areas to determ ne
t he mai ntenance, the need for mai ntenance and even
of the digital systens.

Sone of these designs, the operator may
be al so responsible for fuel handling, on-line fuel

handling. So there would be conpletely different
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ki nds of roles that would have to be consi dered.

The next general area in which we've
been using our resources in the Hal den reactor
proj ect which we've discussed in the past and woul d
be glad to discuss in nore detail in the future, but
basically froma human performance standpoi nt, human
factors standpoint, the main aspect of Hal den that
we use is the fact that they have the sinulators.
They have the simulator capability. They have what
woul d be considered an advanced digitized control
room and that digitized control room can operate
either a BWR, a PWR or a BBBR reactor nodel, and we
can | ook at various influences as we change the
design of control room change the procedures,
change al arm systens, | ook at, again, the interface.

One of the big changes or inprovenents
in the programstarting this past year has been the
i nclusion of a nmuch stronger human reliability
contribution or concept in their overall planning so
that we, in fact, are interfacing with the HRA group
and working so that when the studies are designed,
HRA is taken into account in terns of what kinds of
data they can collect, the formthey can collect it
in, the types of scenarios that they're running so

that they're high risk scenarios.
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So we've been working very closely, and
we're trying to build up their capability. W
currently have -- and Erasmia may tal k about this
later -- a PRA expert fromINEEL that's on detail
there for six nonths to help thembuild --

DR. APCSTOLAKIS: Is that Curtis Smth?

MR. PERSENSKY: Curtis Smth, yes.
That's a knowi ng sm | e.

DR APCSTOLAKI S: Hal den doesn't have an
HRA gr oup.

MR. PERSENSKY: They're devel opi ng an
HRA gr oup.

DR. APCSTOLAKI S: They are?

MR. PERSENSKY: Yeah, they're beginning
to devel op one.

DR. APOSTCLAKIS: Good. How many hunman
factors people do they have there? | nean, you
know, what you woul d consi der professional people.

MR. PERSENSKY: | think they' ve got
about 12 now.

DR. APOSTCOLAKIS: Really? They
certainly make a | ot of waves for 12 people. That's
good.

Are they the international group

VMR, PERSENSKY: It's the internationa
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group. They also nmake a | ot of use of people who
are detailed, visiting scientists that are there.
So they generally have three to four visiting
scientists at any one tinme. Al nost every other
country in the Hal den group sends people there
routinely.

Japan has one to three people there
al rost conti nuously.

DR. APCSTOLAKI S: But the only agency or
country that is sending PRA experts is us?

MR, PERSENSKY: At this point, but we're

trying to --

DR APOSTOLAKI S: That's good.

MR. PERSENSKY: We're working with -- in
fact, | don't knowif you' re going to get into this,
Erasmia. | haven't seen your presentation.

M5. LOS | wll.

DR APOSTOLAKIS: Yeah, that's fine.
This is good.

MR. PERSENSKY: But we're working with
CSNI. They're part of it. W've got Hal den staff
i nvolved with the CSNI working group on risk. So
we're trying to bring that all together and build
t hat capability at hone.

DR. APOCSTOLAKIS: That woul d be ni ce.
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Have you ever been there, Steve? Hal den?

MR. PERSENSKY: Again, their function in
t he past has been nostly on buil ding or designing
new types of equipnent for inproving the performance
and the efficiency of the plant through better
interfaces with the operator, better know edge based
systens and conputerized procedures, these various
systens that they test, and then we use the data
fromthose tests

We have used it in the past, for
i nstance, as part of the technical basis for the
0700 type of guidelines, and now we're noving nore
towards this HRA, inclusion of HRA quantification as
a part of their efforts.

They al so have a VR sinulator, a very
detailed virtual reality sinmulator to do things.

They do, in addition to this general
research that the various countries contributed,
they al so do one on one research for various
countries in terns of hel ping themdesign their
systens. They've been | ooking at designing sone of
t he repl acenment control roons for Sweden, for
i nstance, for the Swedish utilities.

DR. APCSTOLAKIS: [It's costing us not

very nuch, anyway.
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MR, PERSENSKY: Well, depending on how

you look at it. | nmean, the total cost is about a
mllion dollars a year, but that includes fuels
research, materials research --

DR APOSTOLAKIS: No, no, the human, the
human.

MR. PERSENSKY: The human factors stuff
and the human reliability is just around 300, 000,
and then the digital 1&C is another 150, 200. So
about half of it is the digital |&A and human
factors and the rest is the materials and fuels
wor K.

In addition, we do have opportunities.
They' ve been bringing together in the |ast couple of
years for a one week training course in sone area
every other year. One year they do an MM or nan-
machine interface area |like they did human-systens
this year. Last year they did a fuels course. So
it's --

DR. APCSTOLAKI S: And they have an
annual neeting, don't they?

MR, PERSENSKY: [t's about every 18
nont hs. The next nmmjor neeting, t he enlarged hul
and program (phonetic) group neetings is in May of

'04. | believe it's the week of the 9th of May. |

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

199

know Bil |l has been to that.

DR. APCSTOLAKI S: Maybe one of us should
go. Oh, you're going, Bill?

DR SHACK: |'ve been there.

MR PERSENSKY: He's been there for sone
of the --

DR. APCSTOLAKIS: So you've listened to
t he human factors --

DR, SHACK: No, no.

MR. PERSENSKY: No, he was on the other
side. They break it up into two --

DR SHACK: It's concurrent sessions.
So --

DR APOSTOLAKIS: Ch, concurrent?

DR SHACK: Yeah.

CHAI RMVAN ROSEN:  They have sessions on
cracking and materials. They do materials research.

MR, PERSENSKY: [|'ll be glad to send you
the informati on on the program

CHAl RVAN ROSEN:  Jack clains to know
somet hi ng about that.

MR. SIEBER. Every day even nore.

MR. PERSENSKY: The other thing is they
do wor kshops where they bring together experts,

particularly fromthe sponsor countries, and part of
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that is to help themdefine their user needs in the
sense of what kinds of things should they be doing.
Were are the gaps?

So they just had one in August on --

DR APOSTOLAKIS: But is Halden -- which
organi zation i s sponsoring or not sponsoring, but --
MR, PERSENSKY: [t's an OECD.

DR APOCSTOLAKI S:  OECD.

MR. PERSENSKY: It's an OECD activity,
and it's operated by the Institutt for Energi
Tekni kk, which is the Norwegian el enent of it, and
t hey pay about sonewhere between a half and two-
thirds of the operation, and then the generic
general program pays part of it, and then they do
t hese bilateral agreenents al so.

DR. APOSTOLAKIS: Is Hal den very far
from Trondhei n®?

MR. PERSENSKY: From Trondheim yes.

It's about two hours southeast of Gslo. It's right
down along Gslo fiord. It's alnost at the border of
Sweden.

MR. SIEBER. W go there in sumery.
MR. PERSENSKY: Yes, you should go in
the sutmmer. May is a good tine actually. It is an

excellent time to go.
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| probably won't be able to go this
year. So we'll have sonebody el se.

At the end of the nonth they' re doing a
wor kshop on know edge nmanagenment, which is a new
area for us.

DR. APCSTOLAKI S: Know edge managenent,
what does that nean?

MR PERSENSKY: We're going to get into
that in a mnute.

DR. APCSTOLAKI S: Ckay.

MR. PERSENSKY: One of the other efforts
t hat we've been spending a good deal of time on this
year and resources is actually an internal effort.
W' re devel oping risk comruni cati on gui delines for
our staff.

There has been sone concern that we
don't al ways conmuni cate well with the public
particularly.

DR APOSTOLAKI S: So stakehol ders does
not include us.

MR PERSENSKY: Well, it does to the
extent that you're not part of the internal staff,
but we are | ooking at stakeholders. W are also
going to be, based on what we've done this year,

probably nove into internal conmunications as well.
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DR. APCSTOLAKI S: So how do you do this?

Do you have external consultants that are hel ping
you?

MR. PERSENSKY: W have had externa
consul tants that have hel ped us put together these
guidelines. They're | ooking at nore of the concepts
how you better comunicate particularly when you're
t al ki ng about quantitative and risk-based things
like don't say ten to the m nus six because the
public doesn't understand what that nmeans, and how
to phrase sonme of those things. So the concepts
behi nd t hat.

W' ve al so | ooked at the best practices
from-- the practices and picked out what we feel
were the beset practices from other agencies. EPA
has had guidelines in this area. The mlitary has
gui delines and this type of communications as well.

W' ve taken that information and
nodified it. That will be published by the end of
the year. W' ve been doing some testing, interna
testing. In fact, there's a test going on right
today with some issues which is al nost nore interna
in terns of talking, trying to comuni cate sonme new
findings to the NRC, NRR | eadership team

W' ve been working with --
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DR. APCSTOLAKI S: Do they understand ten

to the m nus six?

MR. PERSENSKY: [|I'mnot sure. There are
sone other elenents, but it's not just that, but to
deal with some of these types of comrunications.

DR APOSTOLAKIS: There are two nessages
here. There was years of research or
m sconmuni cati on

MR PERSENSKY: And we've used --

DR APOSTOLAKI S: The nopst fundanent al
result they came up with was never lie to the
publi c.

DR FLACK: That's in there.

MR. PERSENSKY: That's in there.

DR APOSTOLAKIS: It takes about a
mllion dollars to get it.

MR PERSENSKY: It hasn't cost us a
mllion dollars on this.

DR. FLACK: No, trust is inmportant
t hough.

DR. APCSTOLAKI S:  Yeah

DR. FLACK: It's a very inportant piece.

MR. PERSENSKY: But, again, this is nore
for an internal --

DR. APOCSTOLAKIS: Wiich one is the npst
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credi bl e governnental agency, city-state? Do you
know? The latest result, if you want to communi cate
to the public?

MR. PERSENSKY: The nost credible?

DR. APCSTOLAKI S: The nost credible.
Fire fighters.

MR. PERSENSKY: Fire fighters?

DR. APCSTOLAKI S: Fire departnents.

They tend to be trusted by the American public much
nore than anybody el se, and there is good reason.
There is good reason.

MR. PERSENSKY: Generally it's the smal
| ocal governnents that have the nobst i medi ate and
the fire fighters often fall w thin that

DR. APCSTOLAKI S: Yeah, absol utely.

MR. PERSENSKY: The closer you are to
t he source, but when you're trying to explain the
situation at a place like Port Cinton, Chio, with
the risk associated with vessel head corrosion, it
can be confusing.

As John nentioned, part of our work is
not only just conplete user need. It's not conplete
doi ng research, but to support other people, both
t he other human factors group and NRR, but al so sone

of the other people have indicated some needs in the
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area of human factors.

There is a rulemaking that's underway in
the area of fatigue and working hours that |'ve been
supporting NRR or a human factors group in that area
based on ny long history in sleeping, and based on
the fact that -- | actually prepared 82.12, which is
the policy statenment that's still out there.

DR APOSTOLAKI S: Regardi ng?

MR. PERSENSKY: Regardi ng wor ki ng hours.

DR. APCSTOLAKI S: Regardi ng sl eep

MR. PERSENSKY: Sleep. It says they've
got to have sl eep.

And based on that, both Dave Desaul niers
(phonetic) who was working on that project fromNRR
and | were asked to help answer, to devel op sone
orders in the area of fatigue for the guards because
of problens they've been having and the fact that
t hey were not covered by the policy statenent in the
first place and the tech. specs that resulted from
the policy statenent.

We're al so supporting the Davis-Besse
safety culture inspection. Actually Caire Goodman
fromNRR and | are nmenbers of the inspection team
that's focusing on safety.

DR. APOSTCOLAKIS: How do you do that
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t hough? | nean, Jay, they can appear like they're
doi ng everything by the book, right? The culture is
great, but the next week it can be bad. So |I wonder
how -- in fact, this particular plant has gone

t hr ough ups and downs.

MR. PERSENSKY: It has had its cycles.

DR APOSTOLAKIS: Yeah. It's such an
el usive concept. | mean the best you can do is say,
"What | see now makes sense,” and let us all pray to
God that things will cone --

CHAl RVAN ROSEN: Do you renenber what |
sai d, George about safety culture? |It's easier to
tal k about organizational reliability.DR
APCSTOLAKI S:  Ckay.

CHAl RVAN ROSEN:  And the definition of
that is that they do the right thing pronptly every
time. So you can't assess it with just a snapshot.

DR. APCSTOLAKI S: Exactly.

CHAI RVAN ROSEN: It has a di nension --

DR APOSTOLAKIS: On the other hand,
what can he do. | nmean, Jay is asked to do it, and
he can only do it, you know, so nmuch, | rnean, |ike
everybody else. So we need sonething else. That's
what you're saying, right? W need sonething el se,

sone ot her net hods.
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MR. PERSENSKY: To get a good handl e on

safety, organizational reliability, you need
hi story. You need a three year rolling w ndow of
sone kind. That's not a snapshot.

DR. APCSTOLAKIS: It's the performance
i ndicator idea fromour OP, which on what, a three
year rolling basis, whatever it is.

CHAI RVAN ROSEN:  You need to integrate
sonme data before you can nmake that determ nation

DR. APCSTOLAKI S: Yeah, that's right.

MR. PERSENSKY: Well, fromthe
st andpoi nt of what we are actually doing, | nean,
the basis for our doing this, the regulatory basis
for our doing this inspection is Appendix B,
Criterion 16, which says that if they identify in
their root cause analysis that they' ve got a
condition adverse to quality, that we can, in fact,
follow up on what they have said they're going to
do.

We can check to see what they're going
to do is adequate, and maintain --

CHAI RMAN ROSEN:  Finally.

MR, PERSENSKY: -- their long term So
fromthe standpoint of your nost imediate, you

know, what can we do after them we can | ook right
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NOw.

In fact, we are not doing a safety
culture assessnment. Wat we are doing is |ooking at
whet her or not we feel that the safety culture
assessnent that was done both by their external
consultant and what they are doing internally is
general ly consistent with what we're considering
i nternational ly approved gui dance, which is the
| NSAG 15, where with | NSAG they have a certain set
of criteria or not criteria -- I'"'msorry --
characteristics for safety culture, and are they
addressi ng those? Are they asking those kinds of
guesti ons?

CHAl RVAN ROSEN:  Doesn't that put you in
kind of a curious position? Here you are an NRC
enpl oyee having to look at international standards
to judge --

DR APOSTOLAKIS: | think there's
nothing else to turn to

CHAl RVAN ROSEN:  -- one of the nost
i mportant things.

MR. PERSENSKY: It's the only thing
have to turn to at this point, as George says. |
nmean we don't have anything internally. The only

thing we have, | nean, even within the NRC, we do
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have the policy statenent on the concept of
operations, which, in fact, suggested to the
utilities that they do have a safety culture program
t hat includes an assessnment, but there was no
gui dance that went along with that in ternms of how
to do that.

CHAI RVAN ROSEN: Wl |, |'m obviously

suggesting that that's a situation that needs to be

corrected.

MR. PERSENSKY: Ri ght.

DR. APCSTOLAKI S: Hint.

CHAl RVAN ROSEN: That was a hint.

DR APOSTOLAKI S: The Chairman of | NSAG
nowis a famliar figure. | don't know whether he

has taken over yet. Do you know who he is?

MR, PERSENSKY: Ashok? O no. | don't
know who the new Chairman --

DR APOSTOLAKI S: Richard Meserve.

MR PERSENSKY: Ch, Meserve.

CHAl RVAN ROSEN:  Ah, that's a nanme |
know.

MR. PERSENSKY: | did hear that.

DR APOSTOLAKIS: | don't know whet her
he has actually taken over or it's inmm nent.

DR. ARNDT: | think it's Decenber.
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DR. APOSTOLAKI S: Decenber? Yeah

CHAI RMAN ROSEN: |Is that a corollary
position or has he quite the Carnegi e Foundati on?

DR APOSTOLAKIS: No, no, no. This is
just on the side.

MR, PERSENSKY: But, | nmean, inside, and
it has pulled together now. You know, it started
with I NSAG 3 back in the md-'80s so that that
process has matured over time, and we've been
follow ng what's going on. It's not that we've been
conpletely out of the picture. W' ve been involved.

W' ve al so been involved with some of
the stuff that the | AEA staff does. [INSAGis sort
of like the ACRS in a sense. They are an
i ndependent group that advises the | AEA. The | AEA
staff al so devel ops and they have their safety
culture services that they do, including doing
assessnments and going out and teaching utilities how
to do their own assessnment. That's their preferable
approach, is to teach the utility to do self-
assessnents.

MR. SIEBER. Wiere you are right nowis
just in the area of best practices and encouragi ng
because you have no regul atory foundation to do

anyt hi ng except what exists in Appendix B, right?
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MR PERSENSKY: That's right.

CHAl RVAN ROSEN:  Which is corrective
action.

MR SIEBER Well, there's several
pl aces, and also in Appendi x B you coul d sonehow or
ot her construe it to apply to --

CHAI RVAN ROSEN:  The clearest thing in
Appendi x B that applies to safety culture is
Criterion 16, which is corrective action, because
that's the linchpin of safety culture or
organi zational reliability.

Renmenber what | said. Organizationa
reliability is doing the right thing when issues
turn up pronptly every tine. So that's alnpbst a
definition of corrective action program So
corrective action is at the heart of
organi zati onal --

DR APOSTOLAKIS: Wl |, another thing,
speaki ng of hearts, one of the things on the
heart -- it nust be a big heart -- is organizational
learning. In fact, in your review of the Davis-
Besse safety cultural inspection, maybe one of the
t hi ngs you ought to focus on is whether the conpany
has formal mechani snms so that the organization wll

| earn from experience.
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According to the experts, this is one of
the nost difficult things to inplenment in a major
organi zati on because individuals, you know, you can
teach them You can |earn, but conpanies, what does
it mean for a conpany to learn? Like what does it
mean for the NRCto learn to put things in the
regul atory guides, to put things in the rules, to
educate their staff? It's the sane thing for
comnpani es.

You know, they have a departnent. |Is
t hat enough? Do they have it in their papers there?
And that's not an easy thing.

MR. PERSENSKY: It is not, and it is, in
fact, a very inportant elenment. Now, | think
Criterion 16 is actually -- that's the focus of what
we're doing in the inspection. W do have other
el ements within our inspection prograns and within
the ROP that allow us to | ook at various el enents.

For instance, we do have a training
rule. Training rule is part of organizational
learning, but it's not all of it.

DR. APCSTOLAKIS: It's not all of it,
exactly.

MR. PERSENSKY: Actually the corrective

action programis part of organizational |earning
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because once you have the corrective action plan in
pl ace and if you | ook at how you -- what actions
you' ve taken, what kinds of problens, are you

| earning fromthat? Are you noving that forward and
trendi ng and keeping that information?

CHAl RMVAN ROSEN:  And the generic
i mplications requirenents.

MR. PERSENSKY: Ri ght.

CHAI RVAN ROSEN:  It's a | earning
process.

MR. PERSENSKY: You know, are you
getting common cause kind of thing? |If you go back
and | ook at your program are you beginning to see
conmon cause? So a lot of it gets into that.

So we do have elenents, and at the
wor kshop -- and | was going to get at this |ater,
but 1'Il throwin -- when Caire nade her
presentation, C aire Goodman nade her presentation
to the workshop, if you take the el ements of |NSAG
15 and you go across the various docunents that we
use within the NRC that we can get to in terns of
i nspections and rules and reg. guides and such, we
have parts of alnobst all of those el ements.

DR APOSTOLAKI S:  Yes, yes.

MR. PERSENSKY: But we don't have a way
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of pulling it all together, and it may not be that
there's a one way of pulling that one nunber or
anything, but that's the kind of concept, and again,
sine organi zational learning is, in fact, one of the
| NSAG 15 characteristics, that is one of the things
that we're | ooki ng about at Davi s- Besse.

But as far as the long term we're
maki ng sure that they have in place periodic checks
on their safety culture both in the short term and
| onger term they m ght do another bit, external
assessnent, but al so these internal assessnents
al ong the way.

DR APOSTOLAKIS: By the way, that
presentation by Claire probably was in my nenory the
single presentation where this stuff has had the
nost influence on the ACRS thinking on that topic.
I'mtelling you, the letter would not have cone out
the way it did if it was not for her.

MR PERSENSKY: Because we said we had
everything there.

DR. APOCSTOLAKI S: That was a nmj or
i nput, yes, and she al so gave nunbers and said, you
know, this regulation, that regul ation, but just
saying that you have it is not -- she gave facts.

PARTI Cl PANT: | s she here?
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MR PERSENSKY: She's here.

MR. SIEBER. Yeah, that was a good tal k.

DR. APCSTOLAKIS: That was really a
great, great talk.

Shal | we nove on?

MR PERSENSKY: W can get into safety
culture. W actually have time to tal k nore about
t hat .

CHAl RMAN ROSEN: Pl ease, go on, go on.

DR APOSTOLAKIS: Safety culture is work
environnent. That nmeans sonething specific to the
agency.

MR. PERSENSKY: Safety consci ous work
envi ronnment means sonet hing specific to the
comuni ty.

DR. APCSTOLAKIS: So let's separate it
fromsafety culture from now on.

MR. PERSENSKY: It's an el enent.

CHAI RVAN ROSEN:  Think of it as an
el enent of safety culture.

DR. APCSTOLAKI S: They don't coincide
t hough.

CHAI RVAN ROSEN:  It's a subel enment.

DR. APCSTOLAKIS: Safety culture is

bi gger.
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CHAl RVAN ROSEN:  Safety culture is the

big thing, and then there are three factors: safety
consci ous work environnment; corrective action
prograns; and human perfornmance. Those three things
seemto me -- and there are others, learning the
organi zation -- but the three principal ones are

saf ety consci ous work environment, corrective
action, and individual human performance.

DR APOSTOLAKI S: Very good.

MR. PERSENSKY: Safety consci ous work
environnent really focuses nostly on allegations.

It focuses on the retribution. The term nology is
H RD, harassnent, intimdation, retribution and

di scrimnation, which are the four elenents, and
ri ght now we have a rule, 50.9 or 50.7 -- sorry --
that gets into the issues of safety consci ous work
envi ronnment .

MR. SIEBER. But that is a small part of
safety cul ture.

MR. PERSENSKY: [It's one el enent of
safety culture. | carry around a badge that they
hand out at Davis Besse, as a matter of fact. One
side of it has a definition of safety culture and
the other side has --

DR APOSTOLAKIS: |Is that the I NSAG
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definition?

MR. PERSENSKY: Pretty close, pretty
cl ose. They --

CHAl RVAN ROSEN: What does the ot her
si de have?

MR. PERSENSKY: The other side has
saf ety consci ous work environnent.

CHAI RVAN ROSEN:  Ckay.

DR APOSTOLAKIS: So why do you have it
with you now? | nean --

MR PERSENSKY: So | can renmenber it. |
use it a lot, believe it or not. Wen we start

tal king about this, | can pull it out and say, "See,
this is the difference."

Now, the last thing |I have on this
report to others is that we're, in fact, serving as
a licensing el enent of NMSS when it cones to the MOX
and the gas centrifuge facilities. W've devel oped
an SRP for themin the human factors area, and we're
actually inmplementing it and supporting themfrom
a --

DR APOSTOLAKIS: | understand the
agency is still working on human reliability issues.

MR. PERSENSKY: W are still working on

human reliability issues and Erasmia is going to
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address those |ater.

DR. APCSTOLAKIS: Are you supporting
t hose as wel|?

MR. PERSENSKY: W are supporting them
primarily through the invol venent wi th Hal den, but
al so in another project that Erasm a has on
quantification with INEEL. W're working with them
on that, and actually we worked together quite a bit
in ternms of what can be done and what --

CHAI RMVAN ROSEN: W' re keepi ng on
schedul e here. So nove fast.

MR. PERSENSKY: Yeah, |'mnoving fast.

CHAl RMAN ROSEN:  What you haven't tal ked
about, | think, are the last two bullets on this
sl i de.

MR. PERSENSKY: This slide here, right.
These are all things that we're continuing to do.
Managenent of undocunented expert know edge, this is
really as a response to the fact that we're losing a
| ot of people to retirenent, both here at the NRC as
well as in our |aboratories or noving on to other
t hi ngs, and there are now technol ogi es available to
gather and store this know edge in a way that it
nmakes it easier to get to.

DR. APCSTOLAKI S: Very good.
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MR PERSENSKY: |'ve been working with

EPRI. EPRI has, in fact, selected a system on
concept mapping that they' re using or that they're
testing in a sense at this point, and I hope to nake
this a cooperative project with EPRI because part of
it is the two big human factors elenments of it is
how do you elicit the know edge. You know, who do
you pick to do that? How do you go through the
process with the nost efficient ways of getting the
know edge out of those experts?

And then other is how do you design the
interface such that it's easy to get out when you're
for the people.

CHAl RVAN ROSEN:  EPRI started that when
one very inportant contractor of theirs, a fell ow
who was a world's forenost authority in punp design
was dying over illness, and he over a period of, you
know, a year or so, he was getting nore and nore
unabl e, and he had all of the industry and know edge
up in his head. No question.

DR APOSTOLAKIS: I n one guy?

CHAl RVAN ROSEN:  No, the question was
how do you get it out.

MR PERSENSKY: And that's what this is

really looking at. | nean there are software
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systens that you can buy, and they're anything from
huge mai nframes that run themto basically
particularly one that's really on a laptop right
Now.

DR. APCSTOLAKIS: Well, what do they do?
| mean, do they just have questionnaires or --

MR SIEBER They install a USB port in
t he guy.

(Laughter.)

CHAI RVAN ROSEN: I n the guy's head,
right.

VR, PERSENSKY: Most of it is
guestionnaires, but it's storytelling. You can use
the systemto do videotaping and with links. It's a
very interesting system | hope to be able to
denmonstrate to you or have EPRI cone in and
denonstrate it sone tinme or other

DR APOSTOLAKIS: | think it should be
i ke any other expert systemthat is used to rel ease
i nformati on from experts.

MR. PERSENSKY: Ri ght.

DR APOSTOLAKIS: And there's no
di fference here.

MR, PERSENSKY: In the sense that, you

know, instead of doing -- sonetinmes the expert
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solicitation, you know, you're doing it in groups
and things like this where this mght be a single
person, and you may be | ooking for very specific
know edge; you may be | ooking for a very broad
know edge.

CHAl RVAN ROSEN:  But you don't know the
guestions to ask.

MR. PERSENSKY: And that's part of this
i ssue, is how do you best get into that issue.
That's where the research part of it cones in. How
do you best get that in?

DR. APCSTOLAKIS: You gets the world's
forenpst expert who knows the questions to ask the
worl d's forenost expert who knows the answers.

MR. PERSENSKY: W now have three entry
| evel people that are working with me in research
and |1've been thinking a | ot about this every tine
they cone to ask ne a question. | say, "Wy don't
you know t hat al ready?”

It's usually sonething that --

DR. APOSTCLAKIS: So you are one of the
experts who is about to di sappear? Are you one of
t he experts who are trying to --

MR. PERSENSKY: | have the opportunity,

as a matter of fact.
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CHAl RVAN ROSEN:  But you don't have the

USB port.

MR. PERSENSKY: And then the fina
project here for '04, we actually do have sone
resources to start a very nodest |evel working on
t he human performance safety indicator.

DR. APCSTOLAKIS: Al right.

CHAI RMVAN ROSEN:  Now, why are you
wor ki ng on a human perfornmance safety indicator?
You know, the industry has, every plant has human
performance indicators. Wy don't you just coll ect

themfromall of the plants and then pick the good

ones?

MR. PERSENSKY: That nmay be exactly how
we do it.

MR. SIEBER. Are you tal king about the
HPES?

CHAI RMAN ROSEN:  No, |'mtal ki ng about
human performance indicators, you know, the numnber
of errors that have occurred, the nean tinme between
a significant error, what kind of errors. | nean,
plants plot all kinds of things like this that sone
of them are meani ngful and sonme are not, but | think
t here's enough exanples of it that one ought to just

go out and | ook.
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MR, PERSENSKY: Well, the way we

typically do our research, we don't do basic
research. W don't have the resources to do that --
is we go out and we try to find out what the best
practices are, who's doing what, and how can we use
that information; how can we report that information
into the format that's needed to do it here at the
NRC.

And again, we wite guidelines that are
used for review W don't actually do the designs.
We review how the design is done. So you have to
sort of step back in how we do that.

So we're | ooking at what woul d be the
nost inportant, the nost useful indicators to get to
the issues that we need to fromthe standpoint of --

CHAl RVAN ROSEN:  So you are going to
collect them That's a good thing.

MR. PERSENSKY: Yeah, yeah, yeah. W're
not ignoring it.

CHAI RMAN ROSEN: It doesn't nean you
have to use themexactly as is, but you should know
what ' s goi ng on.

DR FLACK: Yeah, | think the
application of the indicator is really what we would

-- how would we use this informati on to do what
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with, and that's where we woul d be nore --

CHAl RVAN ROSEN: | think you have to
decide that in the context of the kind of
information that's avail abl e and what ot her people
are using it for, plants are using it for. You need
to collect that, too.

DR. APCSTOLAKI S: Very good.

MR. PERSENSKY: And we've probably
tal ked a | ot about this stuff already, but you know,
based on a request fromthe ACRS to put together
sone thoughts on safety culture, very quickly | go
t hrough some of these early slides here on the
backgr ound.

As sone of you know, back in '98 we were
essentially told by the Conm ssion that we should no
| onger do work -- it has been interpreted that we
shoul d no | onger do work in the organizational
factors area. Before that we had been, in fact
funding work in organi zational factors for sone
years.

One of those organi zational factors
bei ng safety culture, but we were looking at it a
little bit broader at the tine.

DR. APCSTOLAKIS: So there was actually

at one time a SECY with a title "Conpetence of
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Managenment " ?

MR, PERSENSKY: Yes. It was a response

to --

DR. APCSTOLAKI S: And nobody was
shocked?

MR. PERSENSKY: Ch, yes, they were
shocked.

(Laughter.)

MR. SIEBER. That's why you never heard
of it.

CHAI RMAN RCSEN:  You know, | didn't say
anyt hi ng about conpetence of managenent. It talked

about organi zational reliability.

MR PERSENSKY: Yeah. My | explain
what that says? This is exactly the kind of
reaction, but --

CHAI RMVAN ROSEN:  Managers get to have
some el enment of the organization to be reliable in
t he j ob.

MR. PERSENSKY: There was a GAO report,
a GAO report that said, "Wiy are you not | ooking at
conpet ence of managenent?" It was a report that
came to the NRC essentially indicating that we
shoul d be | ooki ng at conpetence.

The staff prepared a SECY. In that SECY

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

226

we tal ked about if we were to do that, these are
various options as to how we mght do that. There
was no indication or no options that we should do
it. In fact, the preferred option was not to do it.
But the reaction fromthe Conmm ssion to that SECY is
exactly what you see here in the Conm ssion paper or
the SECY SRM t hat says, you know, "Don't do this
anynore. We're taking the noney out of your
budget . "

CHAI RVAN ROSEN: W' re not suggesting
t hat be done. Let's be clear.

MR PERSENSKY: And we are not
suggesting it be done whet her and never have
suggested it be done. [I'mjust telling you the
difference. This is history.

DR. APCSTOLAKIS: [It's another exanple
of a six foot cord.

MR. PERSENSKY: The GAO recommended it,
not the staff. The staff in response to it, and
that's part of our job; we have to do that.

CHAI RMVAN ROSEN:  But our job is to | ook
at outcomes. \What happens in the plants?

MR. PERSENSKY: And we don't disagree
w th that.

MR, SIEBER: And that's the issue, you
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know. Inconmpetence is self-revealing sooner or
later. It will show up as a --

DR. APCSTOLAKIS: Well, there are
certain ways it can be revealed that we don't Iike.

CHAl RVAN ROSEN: W' ve seen one of them
lately, right?

MR PERSENSKY: In any event, this, in
fact, because | know sone of you weren't here when
we were doing the organi zational factors, but this
i s what brought the dem se of the organizational
factors research and anything that snmells of it,

i ke saying safety culture or safety nanagenment or
anything like that. So that's why we don't have at
this point anything that tal ks about those areas.
In the last --

CHAI RMVAN ROSEN:  Nor are you advocati ng

MR PERSENSKY: Nor are we advocating it
and didn't advocate it in the SECY either.

VMR S| EBER: |s that institutional

| ear ni ng?

(Laughter.)

MR PERSENSKY: That is, in fact,
institutional learning. It shows how -- | was sort

of related to the ganme of tel ephone where you stand
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around -- you know, you whisper in a person's year
and it goes around and by the tine it gets back to
you it's conpletely different fromwhat you said. |
mean if you ook at this SRM it's very specific to
conpetence, but it has been interpreted over the
years to be anyt hing.

So that also --

MR SIEBER We al so had an opportunity
to step in that cowpie.

MR PERSENSKY: There was anot her one at
ri ght about the sane tine on safety conscious work
envi ronnent that said, you know, just do whatever
you' re doing now. Don't do anything new.

W indicate that in the |ast program on
human performance that we woul d nonitor and
participate in any activities that's going on
out side, but not actually initiate any new worKk.

DR. APCSTOLAKI S: So when you say human
performance here, what do you nean?

MR. PERSENSKY: This was the program
This was the broad human perfornmance program

DR APOSTOLAKI S: You have been asked to
nonitor international activities, activities in the
area of safety culture. |Is this the SECY that did

t hat ?
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MR. PERSENSKY: This is the one that did

that, and then nost recently the SRM - -

DR. APCSTOLAKI S: Well, the SRM
actual ly.

MR. PERSENSKY: Well, the SRM which is
at the bottomhere is the one that indicated that we
shoul d continue to nonitor what's goi ng on
internationally, particularly in the area of
nmeasur enent .

DR APOSTOLAKIS: So continue to nonitor
efforts, but don't do anything yourselves? How do
you interpret --

MR. PERSENSKY: That's the way that has
been interpreted, that we would nonitor what's going
on at | AEA, what's going on at CSNI, what's going on
at | NPQO.

DR APOSTOLAKIS: And as a result of
this nonitoring, what do you do? You wite a nice
letter to sonmebody or --

MR. PERSENSKY: Eventually if there is
enough evi dence that we should go forward and do
somet hi ng nore aggressive, nore assertive in the
area, then we would prepare a Conm ssion paper
indicating that it's tinme to -- we believe that

t here's now enough evi dence out there that there are
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good obj ective neasures or acceptabl e objective
nmeasures that we can use that we mght be able to
pul | --

DR. APCSTOLAKIS: This is very
interesting though. In other words, what you're
saying is that we're waiting for others to devel op
t hose good neasures,b ut we're not going to try to
contribute to that devel opnent. Wiy are we
reserving this treatnment to this particul ar area?

| mean, in another area we --

CHAl RVAN ROSEN:  But they aren't.
They're only saying they are. \Were they' re not,
where they are just two slides ago told us you're

going to go out and | ook at this human performance

data --

MR. PERSENSKY: Human performance
i ndi cat or.

CHAl RVAN ROSEN: - - human per f or mance
indicator, that's an elenent of safety culture. |If

you col l ect those indicators and pick a good set, it
doesn't have to be perfect. Just pick a good set of
them and you will have gone 80 percent of the way to
getting one of the big elenents on the table.

DR. APCSTOLAKI S: | suspect when people

say safety culture in this context they nean the
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psychol ogi cal stuff and they don't want you to get
i nvol ved, but if you conme up with indicators, that
will be great. | nmean, that's what the Comm ssion
probably means.

Don't go and ask people, you know, "How
do you feel today?" W don't care. W care about
per f or mance.

CHAl RVAN ROSEN:  Ri ght, and the human
performance indicators are about operational errors.

MR SIEBER So you have to call it
somet hi ng el se and then you're hone free.

CHAl RVAN ROSEN:  No, | think what we
need to do is realize that the data you'll collect
represent real people's performance in nuclear
plants in this country that in some way didn't neet
t he standards that those people had set up, the
peopl e thensel ves, and those reports are very
val uable, and their trend is very valuable, and |
woul d suspect if you could go back retrospectively
and | ook at Davi s-Besse over the years you' d see a
period -- and had all of those reports -- you'd see
a period of better human perfornmance and then a
decl i ne.

MR. SIEBER: Yeah. Yeah, you woul d.

CHAl RMAN ROSEN: It woul d be detectabl e.
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MR SIEBER It woul d.

DR. APCSTOLAKIS: | really suspect
that's what the Commi ssion had in mnd, the
psychol ogi cal stuff. Don't go ask people, you
know, "Do you put safety first?"

MR S| EBER:  No.

CHAI RVAN ROSEN:  Right. | think | agree
w th that.

DR. APCSTOLAKIS: Nobody is going to
say, "No, | don't."

MR PERSENSKY: Yeah, | think the fact
that we're going forward with some work in the area
of performance indicators that relate to human
el ements that --

DR. APCSTOLAKI S: Performance is very
different.

MR. PERSENSKY: -- we're taking another
| ook at it.

| won't waste any tinme on this slide.
This is essentially the workshop and our exchange so
far back and forth on your letter to use, our letter
back to you.

DR APOSTOLAKIS: Well, is it fair to
ask you whether you think that the existing

regul ati ons are adequate?
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MR. PERSENSKY: | think that they're

probably for nost instances we can live within the
framework, but as Claire said at that neeting and
|'ve said several tinmes, what we don't have is
currently a process for pulling that all together.

The other part is we don't have the
indicators yet. W haven't done that piece of work
that could help us identify.

CHAl RVAN ROSEN:  This is hard.

MR, PERSENSKY: Again, | don't think the
staff has ever indicated that we wanted a rule on
safety cul ture.

CHAI RMAN RCSEN:  No, you don't need a
rule. You just need indicators, hard stuff, the
nunber of human perfornmance errors of sone kind, the
nunmber of safety conscious work environnent
i ndicators. You know, maybe that's allegations;
maybe it's sonething el se, and the performance of
the corrective action system

There's lots of indicators for all three
of those subjects. So it's a question of putting
t hem down, selecting the mniml set, and getting on
with it. And | think it would be very powerful.

MR. PERSENSKY: Actually that's what |

hope to get to here at the end of this presentation,
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as we come closer to the end of this presentation
What | was going to say is I'd really like to get
some i nput fromyou guys and have an interactive
session. | think it's too late to ask for that,
isn"t it?

(Laughter.)

MR. PERSENSKY: Just to update you on
some relatively recent | AEA activities, there was a
wor kshop on | essons | earned fromrecent events held
by I AEA and Bill Travers was the chairman of that
report. | think there's a draft report on it.

Basi cally, you know, these were five
maj or events, including Davis-Besse, all of which
had a | arge contribution fromsafety culture, and
what they did was they | ooked at what are the common
characteristics.

CHAI RMAN RCSEN:  You nean a | arge
contribution from organizational reliability?

MR. PERSENSKY: Organi zationa
reliability.

CHAI RMAN ROSEN: And those three things
we just tal ked about.

MR. PERSENSKY: Right. Well, they
t al ked about the various elenents. \Wat are the

common el ements anobngst these things because --
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CHAl RVAN ROSEN: | grant there may be

nore than three. They may include organi zati onal
| ear ni ng.

MR. PERSENSKY: In fact, a couple of
weeks ago there was a technical neeting on the role
of the regulator in safety culture.

DR APOSTOLAKIS: Did you go?

MR PERSENSKY: | did attend that.

DR. APCSTOLAKIS: How was it?

MR PERSENSKY: It was an interesting
neeting. The report on that is in a draft stage at
this point. The first initial draft, we' re working
on the coments on it.

There are about 25 countries that were
represented. Only one of the countries has, in
fact, a regulation dealing with safety culture, and
that is Finland, but they don't have a good way to
get --

DR. APCSTOLAKIS: Well, incidentally,
they aren't the only ones who are building a
reactor.

CHAl RMVAN ROSEN:  The only ones what ?

DR APOSTOLAKIS: \Who are about to build
a reactor.

MR. PERSENSKY: They're building a
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reactor. That's right.

CHAI RMAN ROSEN:  Was there sone
acknow edgenent that the role of the regulator could
have an inpact on the |licensee's organization or
reliability and vice versa?

MR. PERSENSKY: There was a | ong
di scussion on that. |In fact, we developed a little
-- | kind of developed this little Venn di agram on
the interactive roles there, and --

DR APOSTOLAKIS: It's safer, isn't it?

MR. PERSENSKY: -- so that's sonet hing.

Again, this is an area that is of
interest internationally, and it was not only the
maj or conpany. W had Mal aysia there and --

DR. APCSTOLAKI S: Mal aysi a?

MR. PERSENSKY: Mal aysia was there
because they're interested in safety culture not
necessarily at the power plant |evel, but at the
materials | evel.

CHAI RMAN ROSEN:  They don't have nucl ear
plants in Ml aysia?

DR. APCSTOLAKIS: No, they don't.

MR. PERSENSKY: No. Cuba was
represented and actually has a very strong program

in safety culture for their materials |licensees. So
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there was a --

DR APOSTOLAKI S:  You nean nucl ear
mat eri al .

MR. PERSENSKY: Nuclear material, yeah.

MR SI EBER:  Source.

MR, PERSENSKY: Source.

MR SIEBER By products.

MR. PERSENSKY: And nedi cal use, things
like that. So they -- it was well attended. There

was a very w de range --
DR. APCSTOLAKIS: Al but the regul ator.
MR. PERSENSKY: And again, we did
address this issue of how the regul ator can effect,
and I"'mgoing to get into a couple of slides on --
DR APOSTOLAKIS: | would like to see
t hose reports when they come out. This was a one
week nmeeting where starting Wednesday you wite?
MR. PERSENSKY: Yeah. Actually we
started -- yeah, we started Tuesday with
presentations, and we started working on -- we had
wor kshops, individual breakout sessions and worked
on it.
The foll ow ng week, which | did not
attend, was a consultant's neeting, which is the

first one because they usually go through a series
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of consultants neetings before they go to this next
| evel, which is the technical neeting which | was at
on performance indicators.

And |'ve been sending E-mails over there
sayi ng, "What happened? What happened?” and I
haven't gotten anything back yet. So |I was hoping
to have sonething to report in this area, but they,
again, AEA -- this is the staff, not I NSAG -- but
| AEA is working in this area of performance
indicators for safety or safety nmanagenent.

At this very nmonment -- well, actually
it's probably late in the day for them-- but at
CSNI the SEGHOF is neeting, the Special Experts
G oup on Hurman and Organi zati onal Factors.

CHAl RVAN ROSEN:  Organi zati onal Factors.

MR. PERSENSKY: That's right.

| s neeting and they're tal king about
scientific approaches to safety nanagenent, and they
have a technical opinion paper on managenent of
change, and they are also working on their strategic
plan in which one of the major elenents is
organi zati onal issues and safety managenent.

CHAI RMAN RCSEN:  Well, I'mvery glad to
see this paper on managenent of change because even

in an organi zation that has a good organi zati ona
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reliability history, change managenent is crucial
because it can derail; a big change can derail that
organi zation's reliability.

For exampl e, a change in the boss or a
change in the way staffing is done --

MR. PERSENSKY: O constant changes in
bosses.

CHAI RMAN ROSEN: O constant changes in
bosses or not know ng who the boss is.

DR APOSTOLAKI S: Safety managenent is
ki nd of big in Europe.

MR. PERSENSKY: The termis nmuch nore
used in Europe.

DR APOSTOLAKI S:  You know that the
Propan (phonetic) where the major, if not the only
one, technical university of Norway is, | was amazed
to find out that one of the required course of al
engi neering disciplines was a personal safety
managenent. Unthinkable in this country,
unt hi nkabl e that you would go to a mechani ca
engi neering departnent and say that there should be
a core requirenment on safety managenent. They woul d
| augh at you.

W have too much to teach themin heat

transfer, fuel nechanics, you know, structura
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mechani cs, and not just nechanical; any departnent.

CHAl RVAN ROSEN:  And the rest of that
sentence, we have too nmuch to teach them and they'l|
| earn by sad experi ence.

DR APOSTOLAKIS: | made it a point to
find out, and they told nme that, no, it's a required
course of all the engineering students, and | know
at Delft, | don't knowif it's required of all of
themthere, but they also have a whole chair of
saf ety managenent.

So they take it -- | nmean they | ook at
it very differently fromthe way we do.

MR. PERSENSKY: The Swi ss were
represented. |In fact, the chairman of the workshop
on the role of regulator was Sw ss, and they are not
using the term"safety culture” at all. They are
| ooking at it fromthe standpoint of safety
managenent .

So real quickly because | know |I'm goi ng
over tinme here, but INPO you did hear fromthem at
t he workshop. They do have an SCER out on --

DR. APCSTOLAKIS: Tell me agai n what
SCER i s.

CHAI RMAN ROSEN:  Significant operating

experience report.
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MR. PERSENSKY: And it said that all

pl ants have to do a self-assessnment and turn that
into INPO They're | ooking at those

The other thing they're doing is they're
enhancing the focus on safety culture in their plant
eval uations. One part of what we are doing in terns
of this nmonitoring concept is in fact Claire is
going to go on plant evaluation to observe at one of
the safety --

DR APOSTOLAKI S: Does the NRC ever do a
sel f-assessnent? See, that is what we tried to
raise with our letter. Does the agency have an
organi zati onal | earning progranf

| mean, again, |'msure there are pieces
of it here and there, but, for exanple, did anyone
go back and say why did certain things happen at
Davi s- Besse?

MR PERSENSKY: Well, we have a | essons
| earned report that come out of various --

DR. APCSTOLAKI S: Yeah, but that's a
report, which is a very inportant first step.

MR SIEBER It has an action plan.

Don't worry.
MR PERSENSKY: But there's an action

plan. Again, there's an action plan that cones out.
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There are things going on right now. | mean, as
part of that, this whole concept of operational
experience, in fact, was determned to be a nmjor
elenment of it. So we now have another task force as
a result of the lessons |earned to | ook at the use
of operational experience in the NRC

DR APOSTOLAKIS: So do we know for sure
now what happened with our inspectors there, how
much they know and when did they know it?

MR PERSENSKY: [I'mnot at liberty to or
know edgeabl e enough about that topic to tal k about
it. That's something that you --

DR APOSTOLAKIS: It's classified?

MR, PERSENSKY: No, | don't know. |
literally do not know. |'mnot part of that |oop

DR. APCSTOLAKI S: Ckay.

MR. PERSENSKY: But we are going to get
i nvol ved nore with plant evaluations fromI|NPO |
just wanted to bring up that since we |ast tal ked
t he NASA report of the Colunbia accident cane out,
and they very clearly state in there that
organi zational culture and structure had as nuch to
do with the accident as foam and they had a couple
of chapters in the report tal king about it.

And they're going to be noving into that
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area, and it looks that there's a place that we may
actually | ook to.

CHAl RVAN ROSEN:  Let ne nake a point
about NASA for the nonent, and the point about
safety culture and organi zational culture. If you
don't correct it, you're going to have it happen
agai n because it's an underlying phenonenon, and

after the Chall enger accident they had a board that

got together and an em nent physicist named Richard
Feynman -- Feynman?

DR APOSTOLAKIS: W are not on the sane
level. | know Feynman

CHAI RVAN ROSEN: He went to -- taught a
school in California, | think

He said NASA's engi neering judgnment was

not the judgnent of

its engineers.

DR APOSTOLAKI S:

That's the greatest

line ever uttered, and | think that was, you know,

related in sone way to what you see here. NASA' s

or gani zat i onal

culture had as nmuch to do with this

acci dent as the external

tank foam

DR APOSTOLAKI S:

exagger ati on,

trying to say.

MR, PERSENSKY:

(202) 234-4433

| think it's an

by the way, but | know what they're

Did you read the report?
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DR. APCSTOLAKIS: | read pieces of it,

yeah.

MR. PERSENSKY: It's got a |ot of
details. They have an interesting concept in there
about sharing by viewgraph, that so nmuch of the
i nformati on was passed on. It was only passed on at
the | evel of viewgraph so that a |ot of the
engi neering behind the information was | ost and
nobody thought to ask the questions.

DR APOSTOLAKI S: But also the main
conplaint, | think, was that after the piece of foam
cane off, sone engi neers dermanded that they
investigate further, but it's not clear what they
coul d have done, right? Okay. Let's look at it
nore carefully. It may could cause damage, but what
t hey could have done is not clear

But anyway, that was a mmjor reason why

managenent was not responsive to what the engi neers

got .

MR. PERSENSKY: What | want to do here
very quickly --

DR APOSTOLAKIS: This fellowis at MT,
you know.

MR PERSENSKY: Wa@no?

DR APOSTOLAKI S:  Schei n.
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MR. PERSENSKY: Schein? Yeah. Edgar

Schein is one of the fathers, in a sense, of the
concepts behind. He's a social anthropol ogist, and
he tal ks about in his nodel -- and we're actually
getting to the performance indicators issue here --
is that there are certain artifacts that he said you
can see, and there are things that people tal k about
and say, and then there's these basic underlying
assunptions. These are the things that are harder
to get at.

DR APOSTOLAKIS: But he did this for
culture, not safety culture.

MR PERSENSKY: He did it for culture in
general, but it has been applied, and it is, in
fact, the primary basis for nost of the | AEA worKk.
At the conference in Rio de Janeiro |last winter --

DR APOSTOLAKIS: Yeah, | saw that.

MR. PERSENSKY: -- he was the keynote
speaker there and got into it. Wat | AEA has done
is if you take these things |like the artifacts
patterns of behavior, these are the things that you
can see, the safety outcones being on top.

DR APOSTOLAKI S:  Yes.

MR. PERSENSKY: So these are the things

that you can see and neasure. So these m ght be the
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performance indicators, where as these ideas,

know edge, underlying assunptions are things you
can't see, and though they do interplay and do

i npact on culture, they're not mneasurabl e anmounts.

DR. APCSTOLAKIS: So this commttee is
on record saying that you should be dealing with
visible stuff that you regul ate.

MR SIEBER It is those itens bel ow the
line that drive the ones above the I|ine.

MR. PERSENSKY: They're the ones that
drive it.

DR APOSTOLAKI S: But we have no
busi ness getting there.

MR. PERSENSKY: And it's also the harder
part to get to.

MR SIEBER That's true.

DR. APCSTOLAKIS: The trigger -- go back
to the previous one. The trigger for us is a
viol ation of the top blue boxes, right?

MR. PERSENSKY: Ri ght.

DR. APCSTOLAKIS: |If somethi ng happens
there, then we say, "Well, gee, we'll have to find
out what happened and why." But we will never go to
patterns of ideas and know edge and underlying

assunpti ons.
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CHAl RMAN ROSEN: W don't want to have

too many of those on the top. It's too |late.

DR APOSTOLAKIS: W don't need it.

CHAl RVAN ROSEN: W need sone | eadi ng
i ndi cat ors.

MR PERSENSKY: And how do we get to it
t hr ough these things?

CHAl RVAN ROSEN:  That's right.

DR. APCSTOLAKIS: And | suspect when the
Conmi ssi on says safety culture they nean really the
orange stuff.

CHAI RMAN RCSEN: | nean to neasure. |
want indicators of those two blue boxes, patterns of
behavi or and artifacts. By "artifacts" | nean
human - -

DR. APCSTOLAKIS: Well, what we said in
our letter is that it's the industry's job to worry
about the green and the --

CHAl RVAN ROSEN:  Yes, of course.

DR. APCSTOLAKI S: They can do what ever
they |ike, right?

CHAI RMAN ROSEN:  That's the nmanager's
j ob.

MR. PERSENSKY: But some of the things

in the green are things you can see and you can give
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CHAl RVAN ROSEN:  You can see them but
really what the CEO says at his neetings, his body
| anguage when you bring himbad information, we

can't regulate that. Those are inportant aspects of

this.
DR APOSTOLAKIS: And we shoul dn't.
CHAI RMVAN ROSEN:  But that is the job
that -- the orange box is below the Iine and the

green box above the line are the managenent's job at
t he plant.

MR. PERSENSKY: So you believe that we
draw the line here.

CHAl RVAN ROSEN:  Ri ght .

DR. APCSTOLAKIS: Now, if you --

CHAI RMAN ROSEN:  The thing we care about
is the two bl ue boxes because they're | eadi ng
indicators. The top is too late. O course we're
going to know about them but it's too |ate.

DR. APCSTOLAKI S: But we do regul ate
some organi zational structures and strategies, don't
we? We have prograns.

MR. PERSENSKY: What we |ook at in the
early licensing phase, we | ook at things to nake

sure that the nuclear is separate from other parts
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of it. We don't really regulate the structure in
terms of how they --

DR APOSTOLAKI S: But when you tell them
that they should have so nany people in the control
room aren't you regulating the organizational
structure? Yes, you are.

MR. PERSENSKY: It's nore of a -- from
their standpoint, but that's one of the limts.

They are el enments, but not necessarily how they are
structured, but at |east sone elenents with --

DR. APCSTOLAKI S: Sone el enents, yeah.

CHAI RMVAN ROSEN:  Probably one of the few
exanpl es you can nane. Maybe when we tal k about the
size of the fire brigade, we tell them they need a
certain kind of person, a nedical review officer.
You know, there are sone things we tell them

DR. APCSTOLAKI S: Sone things, and they
are not unique to us. | nean, the airlines, they
cannot fly 747s with one pilot, right?

MR. PERSENSKY: That's right.

DR. APCSTOLAKI S: They cannot.

MR. PERSENSKY: They're not allowed to.
They coul d.

DR. APCSTOLAKI S: They're not all owed

to.
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MR. SIEBER. He'd be a busy boy.

CHAl RVAN ROSEN:  Ckay. Go on, Jay. [|I'm
going to start beating on you now because this is
t he good stuff and we're running out of tine.

MR PERSENSKY: Ckay. I'mtrying to get
t here.

Again, this is part of --

CHAl RVAN ROSEN:  Your fault.

MR, PERSENSKY: -- and what |'ve done is
that |'ve taken Schein's nodel and | try to conme up
with sone nore nuclear related stuff and how t hey
relate. |f you don't have a good working
rel ati onship, you don't have a good outcone, whereas
if --

CHAl RVAN ROSEN:  Wait, wait. Too fast.
Go back, go back, go back

MR. PERSENSKY: All right.

CHAl RVAN ROSEN:  So these are all of the
pi eces. National culture. Now, you see, national
culture does influence this. |It's different from
country to country. | think that's one of the
things that Helnreich and Merritt were tal king
about .

MR. PERSENSKY: Ri ght.

DR. APCSTOLAKI S: That's why we don't
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want Swedi sh operators in Norwegian plants, right?

CHAl RVAN ROSEN:  No. That's why the
t hi ngs you teach a Japanese pilot in a cockpit of a
747 are different than the things you teach an
Anerican pilot, because he had to be taught how to
operate in this environnent differently because his
national culture is different than an Anerica.

DR APOSTOLAKIS: | hope they're not
that different. |It's the sane thing.

CHAl RVAN ROSEN: Wl |, what you really
want to do is you want them both to succeed in
flying the same plane, but the way they do it may be
di fferent.

DR APOSTOLAKIS: The way, right.

MR PERSENSKY: Well, | think sone of
t he exanples that Helnreich and Merritt give is
where you had a -- they were talking, in fact, about
a Malaysian airline and a co-pilot, a Canadian or
Australian pilot, and the Ml aysi an because of their
cul ture woul d not question the pilot, and that's
where they started getting into problens.

W had the sanme problens here in the
U S. where the staff doesn't question the pilot, and
the pilot nmakes a m stake, and they just let it go.

DR. APCSTOLAKI S: They don't question
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professors either. That's great.

MR. PERSENSKY: Yeah.

DR APOSTOLAKI S: Anerican kids do that
all the tine.

CHAIl RMVAN ROSEN:  Well, | think you're
referring to the same work I'mthinking of, "Culture
at Work in Aviation and Medicine."

MR PERSENSKY: Yeah. A lot of what's
here conmes fromthat, and in fact, this is their
nodel. This is the Helnreich and Merritt nodel that
| tried to put in where you have professiona
culture. That's one of the things that, in fact, in
sone cases may drive the fact that even though you
have a poor organizational culture or safety
culture, the professional culture of the individuals
actually working may carry the day in nmany cases.

So --

DR APOSTOLAKIS: So |let me understand
what's going on here. You guys are working on these
t hi ngs?

MR PERSENSKY: No, this is the
t heoretical underpinning that drives us to safety
behavi or here. W' re not working on any of these
issues. This is sonmething --

CHAI RMAN ROSEN:  Thi s i s understandi ng
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some of the literature.

MR PERSENSKY: I'mtrying to bring
some - -

CHAI RVAN ROSEN:  To listen to the
literature.

MR, PERSENSKY: -- to see what the node
is to what we're doing.

DR. APCSTOLAKIS: Actually you're
wor ki ng on what that is related to these things?

MR, PERSENSKY: This | put together for
this presentation.

DR. APCSTOLAKIS: This?

MR. PERSENSKY: This. It's the
begi nning of where | think we should be going in
sonme of these --

DR APOSTOLAKIS: So this is consistent
with our earlier reconmendations of a few years ago
t hat when you guys start working on sonething, you
have sone nmental nodel

MR PERSENSKY: A nental nodel

DR APOSTOLAKIS: Wl l, wonderful,
wonder f ul .

MR, PERSENSKY: | did this for you,
Geor ge.

DR APOSTOLAKIS: | appreciate, Jay.
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"1l buy you a glass of water.

MR, PERSENSKY: But | think this
probably driving to the final picture here is that
we have a lot of different inputs in terns of you

have team performance, and these are all of the

i nput s.

Part of this mght be, for instance, you
were tal king about ATHEANA. The -- | forgot the
wor d.

DR APOSTOLAKIS: Error forcing.

MR, PERSENSKY: Error forcing context.
This is part of the context. This is part of what
makes up the people. |It's their attitudes, their
trai ning and everyt hi ng.

DR. APCSTOLAKIS: It's interesting that
in the human reliability nodels | don't think we're
taking the fact that we have teans very explicitly
in the nodel, do we? | think that we're tal king
about this anorphous "the operators.”

MR. PERSENSKY: That's one of the
directions we're noving with sone of the new nodel s.
In fact, one of the projects that we're doing at
Hal den brings nore of the teamelenent into it.

DR. APCSTOLAKIS: Ckay. That's

important. That's very inportant.
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MR. PERSENSKY: One of the elenents --

CHAl RVAN ROSEN:  And renenber the
caution in the ACRS letter that said the teans you
test in the sinulators that are cohesive teans are
not the teans that will operate the plant at |east a
third of the tine.

DR APOSTOLAKI S: Yeah, | renenber that.
That was a very good observation, yes.

MR. PERSENSKY: But if we had a place to
do it like Halden, we could actually nmake them
per haps not so cohesi ve.

CHAI RMVAN ROSEN: I f you had an
experimental sinmulator, yes, you could do that.

MR, PERSENSKY: But if you conme down
here to the end of this nodel, the right end of the
nodel , you have the performance outconmes and the
organi zational outcomes. This is where | think we
need to work, these outcones areas, which is the
performance indicators. So I'mjust trying to bring
tothis alittle bit of theoretical background and
some nodel i ng.

Now, the next three slides -- and if you
want to |l ook at themin your handout because it can
be hard -- as Steve said, there are a | ot of

i ndi cators already out there.
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CHAl RMAN ROSEN: You know about them I

didn't have to |lecture you.

MR. PERSENSKY: That the industry is
usi ng and ot her people are using, and what |'ve done
is |'ve taken the three primary crosscutting issues
fromthe ROP, which is the corrective action program
or problemidentification and resolution is really
the way | think it's coined there. The other is
safety conscious work environnent, and the latter is
human perf or mance.

CHAl RMAN ROSEN:  You made ny day, Jay.

MR. PERSENSKY: And this is just a |ist
t hat we've pull ed together over the last few days.

CHAI RMAN RCSEN:  Sure. [It's not
conmpl ete, but you know.

DR. APCSTOLAKIS: Al right. Let's nove
on.

MR PERSENSKY: And | don't know that it
is conplete or --

DR. APCSTOLAKI S: Wiy does it have to
be? It doesn't.

MR. PERSENSKY: And it may be that we
only want some subset of those, but part of what |
would like to get fromyou is, in fact, some idea of

whi ch ones you think are reasonable, and the other
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part of it is --

DR. APCSTOLAKI S: Human performance
indicators? Oh. Fromthis list?

MR SIEBER  Those three.

MR. PERSENSKY: | nean these are things
that sonme utilities and some other people are using
right now They're concepts, and you can | ook at
any one of these. Sone of themare --

DR APOSTOLAKIS: | think they're very
useful, but I'"mnot sure that anyone really --

MR, PERSENSKY: O sone conbi nation
sone algorithm Do we need an algorithmto put them
together or do we need nultiple --

DR APOSTOLAKIS: Individual error rate
is obviously an inportant thing.

CHAl RVAN ROSEN:  These are all useful,
and they have to be viewed in context.

DR. APOSTCLAKIS: They all contribute to
the picture that one forns.

CHAIl RMAN ROSEN: Right. This is the
first time |'ve ever seen it on an NRC slide, the
things that | typically see when | go to plants in
nmy ot her dealings, and the question you just raised
is the key question. How do you put it together?

What kind of algorithm should you use?
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| woul d suggest an industry workshop for
this sort of thing. What does the industry think
t he NRC should use? Does the industry want an
i nput ?

| mean, maybe they' |l say, "Don't use
any of these things. These are for us.”

DR APOSTOLAKIS: There is a fundanental
problemw th all of this. Al of thisis --

CHAI RMAN ROSEN:  Those are cards. You
can't | ook at our cards.

DR APOSTOLAKI S: These are nor nal
operati on observations, and we just don't know what
happens if there is an accident.

CHAl RVAN ROSEN: W just don't know what
happens - -

DR APOSTOLAKIS: W are extrapol ating.
The assunption is that if these are medi ocre, then
the culture is nediocre, right?

But if these are very good, do you
real ly know whether there will be that single
om ssion or whatever they do? And that's an
i npossible thing to do. | nmean we should be aware
of what we're trying to --

CHAl RVAN ROSEN:  Absence of evi dence.

DR. APOCSTOLAKIS: -- what is the basis
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of the -- because we have two basic --

CHAI RMAN ROSEN: But, GCeorge.

DR. APCSTOLAKI S: -- nodes of operation,
normal and acci dent.

CHAl RVAN ROSEN:  Right, and we don't get
much data on accidents, thankfully.

DR APOSTOLAKI S: VWhich is sonething
that we --

CHAl RVAN ROSEN: Wi ch is what we've
been trying to do.

MR. PERSENSKY: But the place that we do
get sone data on accidents is through sinmnulator
wor k, and that may not be --

CHAI RVAN ROSEN:  Yeah, inperfectly,
but --

MR, PERSENSKY: -- conpletely perfect,
but it's an elenment that we can't forget there is a
way of getting, and a |l ot of other people rely on
it.

CHAl RVAN ROSEN:  None of this is
perfect.

DR. APOSTCLAKIS: No, you're right, as
long as it's in context. You see, the problemwth
the EPRI OREs -- what was it? Operator reliability

experiments of 15, 20 years ago -- was that they

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

260

went to the extrenme. They were arguing that these
wer e data, period.

No. |If you say this is the only thing
can have from acci dents, you know, | can take it
with a grain of salt or think about it or some
[imtations, that's great because that's the only
t hi ng you can have.

But this is not real data.

MR PERSENSKY: It's data. |It's not
from a real environnent.

DR APOSTOLAKI S: Under controll ed.

MR. PERSENSKY: Under a controlled
situation.

MR SIEBER  You're tal ki ng about
si mul at or performance?

PARTI Cl PANTS:  Yes.

MR SIEBER  Sinulators are a whole
different world than controllers.

CHAI RMAN RCSEN: Wl l, you said you
want ed our feedback on these indicators. Let ne
gi ve you one piece of feedback on the indicator on
corrective action. To ne one of the core corrective
action indicators is recurrence rate. How many
times did something happen agai n that happened once

before that you thought you fixed?
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Because that's what the programis
supposed to be doing, is fixing once and for all a
probl em

MR. PERSENSKY: And that is a |earning
organi zation. That's where you get --

DR APOSTOLAKIS: And that is, | notice,
again -- fromthe limted sanple of letters | read
fromthe regions, this is a recurrent thene there.
You didn't learn fromthis incident that happened
six nonths ago. You didn't learn fromthis incident
t hat happened a year ago.

The regions do pay attention to that.

CHAI RMVAN ROSEN:  So anyway, I'll try to
give you off line sone comments on these.

MR. PERSENSKY: Ri ght.

CHAI RVAN ROSEN:  But | think that's the
direction. Let's have sonme serious study of these
t hi ngs and put together an algorithm Wich is the
mnimal cut set? Wat is the mninmal set of things
that should be | ooked at. Let's get sone proposals.

DR. APCSTOLAKI S: Very good.

CHAI RVAN ROSEN: | think a workshop with
the industry or a consultation with the industry
woul d be useful, and then let's get on to nonitoring

them at least in a tentative, pilot way, perhaps to
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be ultimately put in the ROP.

MR, PERSENSKY: Actually, you talked
about a workshop with industry. | don't know if
you're famliar with the human performance root
causae and trendi ng workshop. 1t's an annual
conference of the human performance people from al
of the --

CHAl RVAN ROSEN:  That's great, and you

shoul d do that, but I'mthinking nowin this context

do we --

MR PERSENSKY: Yeah, but it's --

CHAl RMAN ROSEN:  -- with the ROP. So
maybe you' |l get a different set of reactions if you

suggest that.

MR. PERSENSKY: But that is a good forum
to work with in ternms of --

CHAI RMAN RCSEN:  All the way from "t hese
are our causes. You can't |look at then to "here's
the best set. Here's alimted set.”

MR. PERSENSKY: Yeah.

CHAI RMAN RCSEN:  "Here's sone nore. "

MR. PERSENSKY: The last line here | had
was, you know, sone other thing. How do you
actual ly neasure sone of these things? Wat are the

threshold criteria forms? GCetting into is this
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sonething that we ook at froma risk inplication?

DR APOSTOLAKIS: The risk inplications.
You need the significance determ nation process for
your Kkinds of --

MR. PERSENSKY: W need an STP just for
human perfor mance.

CHAl RVAN ROSEN:  Ch, sure.

DR. APCSTOLAKIS: Not just.

MR. PERSENSKY: For human performance.

DR. APCSTOLAKI S: Human organi zation
not just, because we don't have that now. Do you
see that? |If you guys convince the agency to
actually take this seriously, | think we would be
well on our way of doing sonething significant in
this area because in developing it you will realize
you have many ot her needs that you will have to
i nvesti gate.

But why should I, you know, spend a | ot
of tinme developing tools that allow nme to determ ne
the risk significance of having two sirens instead
of three, right? And | don't do the same thing when
| see sonething that is a bad human performance.
should, right? W are putting themon the sane
| evel .

In fact, we have agreed that hunan
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performance is nore inportant than a | ot of the
organi zation reliability; is of equal inportance as
hardware in that, and yet we're treating themvery
different.

DR SHACK: But, | nean, hunman
performance is an event. You have a significance
determ nati on process for the event.

DR. APCSTOLAKIS: That's true, but |
t hi nk, again, the event proceeds an uncovers its
i mpact on the plant and maybe here we were talking
about a little broader than that. There is
sonething that will include naybe organizationa
rel evance.

CHAI RMAN ROSEN:  |I' m tal ki ng about
t aki ng these things and stacking themup in some
sort of algorithmthat then which is your
nmeasurenent and criteria and threshold, |ooking at
the risk and then saying this is a pattern that we
think is not great. At least it requires additional
attention.

DR. APCSTOLAKIS: But it is in place.

CHAI RMVAN ROSEN: Let's go back to what
we' re doi ng here.

DR APOSTOLAKIS: A lot of it is in

pl ace.
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CHAl RVAN ROSEN: W' re goi ng through the

action matrix. That's what we're doing with this.
The question is: what gets you to the action
matrix?

DR. APCSTOLAKI S: That's a graded
response.

DR FLACK: But | think the difficult is
t hat, you know, with the ROP we can go to a PRA, and
we can see what's nodeled in there, and then we can
adj ust those things based on the condition of the
pl ant .

W' re tal king about things that we don't
have explicitly in the PRA. This is the difficult.

MR, PERSENSKY: That's right.

DR. APOCSTCLAKIS: Well, because as you
attenpt to do it, you will appreciate sone ot her
needs you nmay have.

CHAl RVAN ROSEN: It has been tal ked
about, in fact, by nenbers of ACRS at this table,

t hat PRAs don't nodel organizational performance.

DR. APCSTOLAKIS: Well, it's true
because it's true.

CHAl RVAN ROSEN:  And shoul d t hey?

DR APOSTOLAKI S:  We never say --

DR. SHACK: W have al so said we can set
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t hreshol ds on a performance basis even if they're
not explicitly in the PRA

DR. APCSTOLAKI S: What ?

DR. SHACK: Qur last letter said you
shoul d not set the threshol ds.

CHAl RVAN ROSEN: On ri sks.

DR. APCSTOLAKI S: Oh.

CHAI RVAN ROSEN:  Threshol ds are not on
the risks, no. Performance.

DR APOSTOLAKI S: No, performance.

CHAI RVAN ROSEN:  Thr eshol ds.

DR. APOCSTCOLAKIS: | think if they ever
stop thinking about it, we're going to have a
di scussion that would be very interesting.

MR. SIEBER. 1'd like to ask --

DR. APCSTOLAKI S: Think about it though.
An SDP that will be initiated by observations in the
or gani zati onal aspects.

CHAI RMVAN ROSEN: Wi ch are buil ds-up
They really --

DR. APOSTCLAKIS: How are we going to do

CHAI RMAN ROSEN:  They' re concl usi ons
that cone from | ooking at these individual things

you have on your Slides 25, 26, and 27, not | ooking
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at the individual ones, but |ooking at trends and
patterns in the ones on 25, 26, 27, and a concl usion
that's drawn froma pattern, a pattern of declining
corrective action system performance, a pattern of

i ncreasing safety consci ous work envi ronnent

probl ems, a pattern of declining human performance.

A conclusion fromthose patterns can be
a white or not green conclusion, and to nme if you
were able to do that and engage a |licensee or the
agency on that, you' d probably head off these safety
culture issues. You' d probably find the plants that
are heading for real trouble.

DR. FLACK: But even before you do that,
you' d have to validate it somehow, right?

CHAl RVAN ROSEN:  Sure, through a pil ot
program of sonme kind, |I think, is the only way you
coul d do that.

DR APOSTOLAKI S: Ten years ago we
didn't know how to do SDPs. Now we know. So now we
don't know how to do this.

CHAI RVAN ROSEN:  Are you predicting
we'll have to wait ten years?

DR. APOSTCLAKIS: |I'mjust giving you
encour agenent .

MR. SIEBER: Before we get too far
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toward the end, maybe we could go back to slide 27.
There you go, and here's a list of things. It seens
to nme that after having wal ked t hrough maybe four
dozen plants over the last 20 years, what | notice
when | wal k through is the difference in apparent
standards, and | don't see that reflected here, and
that has an inpact, first, on the material condition
of the plant; secondly, on what people report as
bei ng deficient.

You know, if you have | ow standards,
then nothing is deficient, and so you don't have too
many things to correct.

CHAI RMVAN ROSEN:  And it al so has an
i mpact, big inpacts, on human performance.

MR. SIEBER. Yes, it does.

CHAl RVAN ROSEN:  On how t he peopl e
perform

MR. SIEBER: Yeah, and do they report
when they make m stakes?

CHAl RMVAN ROSEN:  And they do a report,
but al so how they performin individual accuracy.

MR SIEBER And it seens to ne that if
you don't get to the matter of standards which
really reflects the nanagenent's attitude toward

t hat operation, how nmuch they're wiling to spend in
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time, effort, and noney, and other resources to
establish high standards, until you get to that, I
don't think you' re going to get too far in safety
culture. You' ve got to be able to nmeasure that
sonmehow.

DR FLACK: Yeah, that's the key input.
How woul d you go about neasuring sonething |ike
t hat ?

MR. SIEBER. Well, that's -- you know.
| only work part tine.

CHAl RVAN ROSEN:  What, housekeepi ng?

Jack, what was the question? How do you
go about neasuring housekeepi ng?

DR FLACK: The standards.

MR PERSENSKY: The standards.

CHAl RMVAN ROSEN:  Ch, no, no, no. You
don't neasure standards. That's below the |ine.

You neasure housekeepi ng.

MR, SIEBER. Well, you can neasure
condi ti ons sonmehow.

CHAl RVAN ROSEN:  Measure condition,
material condition of the plant for a back-up, which
i ncl udes housekeepi ng.

MR PERSENSKY: That's right up in here.

MR. SIEBER. And that's a surrogate for
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t he standard.

DR FLACK: Yes, sure.

MR, PERSENSKY: That's up here.

DR FLACK: That's an observabl e.

MR, PERSENSKY: Because you can observe
it.

MR SIEBER  You've got to get that in

here sonehow.

CHAl RMAN ROSEN:  And you can go to a
pl ace that's perfect, know what perfect is, and then
you can go to a place that's | ess than perfect and
see the differences.

MR, SIEBER And you can al so see a
difference in performance and a difference in
safety.

MR PERSENSKY: Actually that is nmy |ast
slide, gentlenen.

CHAl RVAN ROSEN: It has been a rea
pl easure.

MR. SIEBER. That was a great | ast
sl i de.

(Laughter.)

CHAI RMVAN ROSEN: 1" m | ooki ng around the
room for sonmeone who can schedul e the next Human

Factors Subcomm ttee neeting to hear nore, and |
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realize that that's ne.

DR APOSTOLAKIS: W have a list of the
projects that you' re funding right now? Do we have
it sonewhere?

MR. SIEBER  Yes, we do.

DR. APCSTOLAKIS: What is it? Is it
Li nk Technol ogi es?

CHAl RVAN ROSEN:  No, we're going to hear
that starting at 3:30, right?

DR. APCSTOLAKIS: No, that's human
reliability at 3:30.

CHAl RVAN ROSEN:  That's right.

DR APOSTOLAKI S: Human factors and
organi zati onal safety. You nentioned things as you
went al ong, but --

MR. PERSENSKY: Ckay, but if you | ook
back at the one slide -- now, howdo | get to it?

DR. APCSTOLAKI S: Well, escape. Escape
and you will be able to go. Escape, no? Yeah, now
you can find on the left.

MR, PERSENSKY: This is basically what
we have noney in to work in each of these areas.

DR. APCSTOLAKI S: Ckay, yeah. Al
right. That's good. Now, | know.

DR. FLACK: W're looking at this as a
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| ong-termproject as well. [It's not just for FY
'04. We're looking for the out-years to conti nue.
This is just the initiating stage basically is what
we' re tal king about.

CHAI RMAN ROSEN:  Fascinating stuff,
gents. We'll be back at 3:30 and we're --

DR. APCSTOLAKI S: Wbnderful, M.

Chai r man.
(Wher eupon, the foregoing matter went
off the record at 3:14 p.m and went
back on the record at 3:34 p.m)
DR. APOCSTCLAKIS: GCkay. W are on the
record.
Okay. The next itemon the agenda is
human reliability research. | don't see M.

Hanzehee, but | see other distinguished people here.
So, M. Cunni ngham please introduce the | adies and
tell us what it's all about.

MR. CUNNI NGHAM  Thank you, sir.

My name is Mark Cunningham |'mthe
Acting Deputy Director of the Division of R sk
Analysis in the Ofice of Research. Wth nme today
are Erasma Lois with the PRA Branch in the Ofice
of Research and Susan Cooper, PRA Branch in the

Ofice of Research.
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And we're here to tal k about and give
you a summary of our human reliability analysis
program give you sone sense of what's been
acconpl i shed over the last few years, as well as
what we're doi ng now and what we expect to be doing
in '04 and ' 05.

The first part of it, ny part of it, is
fairly generic and historical in nature, and if you
i ke we can nove quickly through that into the
substance of it.

DR. APCSTOLAKI S: Yes, yes, we shoul d.

MR CUNNI NGHAM  Okay. So I'll talk
very briefly about why HRA research is inportant,
sonme of the things we've done, and the current
sunmary of the current program

And then Erasmi a and Susan will talk
about some of the issues we're currently addressing
and sonme of the future work.

Do | need to discuss human reliability
is an inportant issue?

PARTI Cl PANT:  Yes.

DR APOSTOLAKI S:  No.

(Laughter.)

DR. APOCSTCOLAKIS: W had a | ong

di scussi on, and sone nmenbers are unconvi nced.
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MR SIEBER. W' ve been here before.

CHAl RVAN ROSEN:  Human reliability
analysis and risk analysis is one of the two areas
in PRAB t hat probably get the nost funding on a
| ong-term basis at | east over the |ast few years,
human reliability and fire analysis, because we're
concerned that these can be very inportant
contributors to risk, and that our state of
know edge is not as good in these areas as they are
in many other areas of PRA

So we made a | ot of progress in both
areas over the last few years, and we'll talk
briefly about the fire analysis work tonorrow, but
we still believe that it's inportant to inprove the
nodel i ng of hunman perfornmance and to collect data to
hel p validate, if you will, the human perfornmance
nodel s.

We are also getting into the position of
extendi ng traditional HRA nethods into other types
of applications beyond just reactors, and Susan w ||
tal k about sone of that a little bit |ater.

Over the | ast few years what you coul d
see is a dimnishing in significance, if you wll,
or funding is another way to think about it, basic

net hods devel opnment. The conmittee and oursel ves

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

275

had a nunber of discussions over the years about
during the devel opnent of ATHEANA and ne to nove
beyond t hat.

Basically we're in a node now where
ATHEANA devel opnment is conpleted. W are in what we
call a maintenance node. W use ATHEANA as a tool
for use in PRA. W try to maintain that tool to
reflect current technology and to reflect |essons
that we learned as we apply it. Certainly over the
| ast year or so a big aspect of our HRA work has
been applications. You' ve heard a great deal about
t he pressurized thermal shock work that we've done.
W' re also applying it to an eval uati on of steam
generator tube ruptures. These are tube ruptures in
t he sense that these are accident induced steam
generator tube ruptures as opposed to your
traditional initiating event tube ruptures.

CHAI RVAN ROSEN: I n other words, these
are the high pressure primry side, dry-out
secondary side?

DR. FLACK: Correct, correct. And
there's an evaluation that's going on across the
three divisions that's concerned about it started a
coupl e of years ago, concerned about how quickly the

tubes would fail, degraded tubes m ght fail under
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t hose types of conditions, and so there's interplay
bet ween t he engi neering of the tube perfornmance,
human actions that could nmake it better or worse,
and the mechani cs of other aspects of the reactor
cool ant systemthat m ght be in sone respects weaker
in these conditions or stronger, and so there's risk
tradeoffs, if you will between sonething that could
have a hi gh consequence if a tube fails or |ower
consequences if you have failures in these
conditions in another part of the reactor cool ant
system

We have work going on in requantifying
our estimates of fire risk. Human reliability
i ssues are coming into that as well.

MR SIEBER  Going back to ATHEANA, you
spent 2.7 mllion up to |last year, 350,000 this
year. Wat do you project in the future for
expendi tures for ATHEANA?

MR CUNNINGHAM It would be no nore
than the 250. It will probably be dowmn fromthat a
little bit.

MR, SIEBER: Three hundred and fifty.

MR. CUNNI NGHAM  Three hundred and
fifty? So it will be --

MR SIEBER: Yeah, that's a | ot of
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noney.

M5. LOS: Actually we haven't done any
devel opnental work for ATHEANA | ast year, 2002. The
funds, although the title of the project is, I
t hi nk, devel opnent and mai ntenance, nost of the
funds are used for perform ng actual analysis and
al so for looking at what |I'mtal king about, the HRA
gui dance and insides from ATHEANA to i ncorporate
t hem

MR SIEBER  Yeah, sone of it is
applications. Sone of it is to apply V&V techni ques
toit. Some of it is to revise NUREG 1624.

MR CUNNI NGHAM  Yes.

MR SIEBER | think there are two tasks
i ke that.

MR, CUNNI NGHAM  Yes.

MR SIEBER  And the support of
international activities.

MR CUNNI NGHAM  Yes.

MR SIEBER So those are the non-
application kinds of things. So | take it you would
say that devel opment is now conpl et ed.

MR. CUNNI NGHAM  Yes, basically that's
correct.

M5. LOS: And sone of these tasks were
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not active at the tine.

MR SIEBER Ckay. Thank you.

MR. CUNNI NGHAM  As we were Kkind of
getting to, one of the things we're getting nore and
nore into now is the devel opnent of gui dance for use
of HRA or the review of HRAs. FErasm a and Susan
will talk some nore about that as well.

To give you a sense of the programon a
very, very broad level, we're working on HRA tasks
in all of the basic arenas in the agency. The
bi ggest one is reactors. Even there we're getting
sone conventional reactor, sonme advanced reactor
work. We have made a lot of efforts in the |ast
year or so With respective to waste and material s
applications, and we have some specific applications
in the security area. W' ve heard sonme of those as
wel | .

It covers the gamut from rul emaki ng
support to NRR, devel opnent of gui dance for
i censing actions and |icensing reviews, and
buil ding the basic infrastructure, maintaining the
i nfrastructure through gui dance, through
applications, and that sort of thing.

CHAI RVAN ROSEN:  What does "ex-control

actions" nean?
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MR, CUNNINGHAM I'msorry. It's what

is?

CHAl RVAN ROSEN:  What does that mean?
"Ex," hyphen, "control actions"” on your slide.

MR SIEBER In the second col um.

MR. CUNNI NGHAM  Ex-control room
outsi de of the control room

CHAl RVAN ROSEN: Oh, outside of the
control room

MR. CUNNI NGHAM  Qutside of the contro
room There's one word missing there.

W' re working now in the area of
gui dance devel opnment and col | ection of data to get
at three basic things: to inprove the consistency
of PRA nodeling or HRA nodeling. W're trying to
better define the applicability of different HRA
nodel s and different situations and that sort of
thing, and get at some of the basic issues of
collecting data that support and would validate the
nodel s.

Again, as |'ve nentioned a coupl e of
times already, we're extending our traditional HRA
work out into other areas, materials applications,
wast e applications, that sort of thing.

CHAl RMAN ROSEN:  Your first bullet, "HRA
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practices,” it says "consistency.” "HRA nethods are
i mpl enented differently.” That's true within a

met hod, but it's also that there are lots of

di f ferent net hods.

MR. CUNNI NGHAM  Yes, yes, that's
correct.

CHAI RVAN ROSEN:  What woul d be the
primary thing, | would say, is you use a nmethod and
| use a nethod, and we cone up with the same event
and we cone up with wildly different answers.

MR. CUNNI NGHAM  Yeah, that's fair.

CHAl RVAN ROSEN:  So that issue is the
principal issue, | think, that we need to grapple
with. Let nme just ask you to get a little
phil osophic with nme for a mnute here. Just take
two minutes out of the agenda and ask: why do we
have so many different nodels? And is there any
i kel i hood that we can converge on one nodel? Could
we sonmehow as an industry pick a nodel and just say
it's good enough and to use this for event analysis
or for SDP or sonething |ike that?

MR. CUNNI NGHAM  Susan is the newest
enpl oyee in the branch. So she'll get to handle
t hat one.

M5. COOPER: First of all, I'mgoing to
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respond to what you said first. Part of the HRA
gui del i nes or guidance is going to address when
different types of HRA nodels or nethods are
appropriate to use. That's part of what the

gui dance docunent --

DR. APCSTOLAKI S:  When we say
"different” do you refer to other people's nodel s?

M5. COOPER: Yes, yes. One is THERP,
ASEP, you know, whatever.

DR. APCSTOLAKIS: It could be MERMOS,
t he French MERMOS?

M5. COOPER | don't know that we're
addr essi ng MERMOS.

M5. LOS: In the future.

M5. COOPER: Now, getting to your
broader question, | don't knowif we wll ever
converge onto one nodel, and part of that has to do
with differences between applications, and let's
just take MERMOS and ATHEANA.

MERMOS was devel oped specifically for
EDF' s new pl ant design, a conputerized control room
and nmuch of their basic psychol ogical research was
put into a nodel of how a crew operates in that
control roomusing a conputerized interface, using

comput eri zed procedures the way they want themto
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use them not nmaybe -- you know, | know that we may
be nmoving in that direction, too, but the way they
want to use them and also how their crew structure
is set up.

So their basic psychol ogi cal nodel
underlying the rest of it, including the
quantification is different than | envisioned likely
bei ng sonething that we need to address in the near
term

DR. APCSTOLAKI S: But how about CREAM?
You know, | was at a review neeting earlier this
week of the NASA Space Shuttle PRA, and they are
using CREAM and | asked themwhy, and | didn't
really get a satisfactory answer.

M5. COOPER | don't -- well, they may
be using CREAM | worked with --

DR. APCSTOLAKI S: They are.

M5. COOPER: -- NASA just before | left
nmy previous job, and they said they were using
CREAM |'mnot sure they are.

DR APOSTOLAKIS: But we need -- we need
acritical review, and | was saying the sane thing
t hi s norning.

M5. COOPER: Well, one other thing about

t he second generation nmethods, and | think this was
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recogni zed by the international conmunity, which
was, you know, the HRA community, which they were
all working together on these different nethods,
CREAM MERMOS, ATHEANA, and they all had one thing
in common, and that is that they thought they each
had -- well, two things in conmon.

One, they all had very much the sane
sort of perspective on why accidents occur. That is
a comon factor, and it is a new perspective. |It's
a different perspective.

CHAl RMVAN ROCSEN: | n other words, error-
forcing context.

M5. COOPER Well, but the point is
cont ext, context.

CHAI RVAN RCSEN:  Cont ext .

M5. COOPER: Context is the driving
factor in all of them and it --

CHAI RVAN ROSEN:  And that's like a
common | anguage, |ike the Rosetta Stone with these
different --

M5. COOPER. Right. It is, and it
recogni zes that humans are not nmachines that fai
randomy. There's a reason why they fail, and it's
usually the situation that they're put into. So

that's conmon to all of the second generation
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met hods.

DR APOSTOLAKIS: So you will point that
out ?

M5. COOPER: | would point that out as a
conmonal ity anmong all of them

DR APOSTOLAKIS: That's wonderful.
That's great progress.

M5. COOPER:. Now, each of themthen
address different aspects of it, nore or |ess
anot her. MERMOS makes much of the fact that they
have focused on a crew nodel. ATHEANA doesn't
really have a crew nodel. W treat it alittle bit
nore sinplistically. CREAM has sone nore
organi zational factors init.

| think it's just sinply a recognition
of the fact that these second generation nethods,
while they're an inprovenent over the first
generation, we still don't have all of the pieces in
one met hod, and people still are struggling with
trying to understand how best to represent the --

CHAI RMVAN ROSEN:  But in your first
revelation, which I'lIl wite as Revel ati on Susan
Cooper No. 1 --

M5. COOPER: Onh, boy.

CHAI RMVAN ROSEN: -- context matters.
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M5. COOPER: Yes.

CHAI RVAN ROSEN:  Isn't it also true that
the context is different froma French N4 plant to
t hese ot her plants?

M5. COOPER That's true.

CHAl RMVAN ROSEN:  So one nmight have a
different nodel and still be on the sane
phi | osophi cal wavel ength with Susan's first
principl e.

M5. COOPER | think that's true, and
that's being recognized not just in the nuclear
power industry but, you know, nedical, aviation, you
know, across the board.

CHAI RMVAN ROSEN: Context matters, yes.

M5. COOPER: Context matters, and that's
when - -

CHAI RMAN ROSEN: | nean, if your life
depends on getting down the next 10,000 feet --

MR. CUNNI NGHAM  Yeah, that's exactly --

DR APOSTOLAKI S: Because of the CREAM
reasons, | look at the book on CREAM Amazi ng. For
240 pages the book criticizes other people's
nmet hods, and starting on 240 he does the same thing.
He calls it different.

Now, somebody with authority, like these
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here people, very nice people, ought to say
sonewhere that we are really doing the sane thing,
and you call it performance or sonebody calls it
per f ormance shaping factor. Another one, comon
per f or mance - -

M5. COOPER: | think that was recogni zed

in the Msaic.

DR. APOSTCLAKIS: -- conditions.
M5. COOPER The Mosaic Goup. | don't
know if it's still active. They're a --

CHAl RVAN ROSEN:  The inportance at this
point is not saying that, you know, this research or
that research is better than that. It's that we now
have a principle. Context matters, and one can now
say what was the context and what are the key
cont ext ual paraneters.

DR APOSTOLAKIS: Right, and the
di fferences between nodels is that they are
enphasi zi ng different aspects of the context.

CHAI RMVAN ROSEN:  Ri ght .

M5. COOPER:  Yes.

DR APOSTOLAKIS: But that is trenmendous
progr ess.

CHAl RVAN ROSEN:  Absolutely. | agree

100 percent because we can use that. W can use the
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turnaround right away and say if we want to assess
an event, we have to |l ook at the context, and it
doesn't matter what nethod you use as long as it's
contextual Iy driven

M5. COOPER: | don't know if | would go
quite so far as anything you use because the prenise
also is that sone of the things that we thought were
i mportant are not necessarily always inportant. |
mean procedures are inmportant. Yes, they are, but
in some cases they --

CHAI RVAN ROSEN: I n certain context
t hey' re not.

M5. COOPER  That's right.

CHAI RVAN ROSEN:  Li ke in know edge base
space.

M5. COOPER: Right.

CHAI RVAN ROSEN: | nmean, there isn't a
procedure anyway. So how can it be inportant?

MS. COOPER  So there needs to be sone
flexibility in | ooking at the --

DR. APCSTOLAKI S:  Anot her major insight,
| believe, which we can now state with assurance
that it's true, not assurance --

M5. COOPER  Confi dence.

DR. APOCSTOLAKIS: -- confidence, is that
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one way or another no matter who you are eventually
you will have to rely on sonme expert opinion to
produce nunbers.

M5. COOPER Yes, | think that's true.

DR. APCSTOLAKIS: And let's acknow edge
this. Put it out there and say, "This is the way it
is.”

No nodel produces nunbers from a
statistical basis or --

CHAI RVAN ROSEN:  No.

DR. APCSTOLAKI S: At some point they
will say table such-and-such will give you.

CHAI RMVAN ROSEN:  And we'l |l say experts
have to apply nunbers, and the way they apply
nunbers is they take a couple of standard nunbers,
one for one's ten to mnus three and one's ten to
mnus two. | forget which those two are, for two
di fferent kinds of human acti ons.

DR APOSTOLAKIS: Ch, the om ssion and
conmmi ssi on.

CHAl RVAN ROSEN:  Whatever. W'l take
some base nunmbers and nmultiply them by factors, and
the expert's job is to decide what those factors
are, and those factors are driven by --

DR. APCSTOLAKI S: The adj ust nment
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factors.
CHAI RVAN ROSEN:  The adj ustnent factors

are driven by the context.

M5. COOPER Well, | wouldn't go that
far. | mean that's a specific nmethod that | would
not --

CHAI RVAN ROSEN:  I'mtrying to get --
Susan, I"'mtrying to get a specific. The bottom

line here is | want a specific method that we can
all agree to, one that is sinple principally, but
then we get to argue. Wat we argue about is not
the sinple structure of the nmethod because it wll
be contextually driven and all of that. Wat we
argue about is the expert's opinion. That's where
t he argunent cones up.

Whet her we believe it, and the range of
uncertainty is the range of experts' opinion. It
seens so sinple to ne. | just don't know why.

MR. CUNNI NGHAM I f we coul d proceed
back into the discussion and cone back to these
| at er because we'll give you sone idea of where
we're trying to get data to get past, if you will,
we'll start with ten to the minus two and nmultiply
it by this to get on to sonething that's a little

nore at | east defensible, if not nore defensible
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t han t hat.

CHAIl RVAN ROSEN: Ckay. 1'd like to be
nore defensible than that, but I'd Iike sonething
nore than we have now, which is every --

DR. APCSTOLAKIS: But it's also pretty
much - -

PARTI Cl PANTS:  Yes.

DR. APCSTOLAKIS: [It's not just range.

PARTI Cl PANTS:  Yes.

CHAl RVAN ROSEN:  Where we find oursel ves
right nowis that you can get any nunber at al
using different nethods, and that's not a
sati sfactory situation.

M5. LOS: Last year, | guess, Dr.
Power s kind of challenged us what is our vision, and
we did put up a consensus high | evel nodel, and
that's what we're tal king about, and high |evel at
| east agree. And I think with the various
activities that we have, we tend towards reaching
that level so that we can start discussing the
details on where we differ and why, and I'll talk a
little bit about that.

DR. APCSTOLAKI S: By the way, speaking
of different nodels, | was so frustrated years ago

that | went to a coll eague of mne who is a reactor
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physicist, a well known reactor physicist, and I
said, "This PRA is nonsense. | ought to quit. You
know, everybody does his own thing."

And he said that in the early days of
reactor physics it was very simlar. Each group
woul d have its own code to do the reactor kinetics
cal cul ati ons. They woul d consider different things
and so on, and then slowy the industry settled on a
code or maybe a couple of codes for doing this thing
when detail s.

So it's not unusual when sonething new
is created for people to take different paths. The
problemw th HRA is that it has been going on too
| ong, you know, too |long. For too |Iong people have
been devel oping their own stuff, ignoring other
peopl e.

MR, CUNNI NGHAM We might say that nore
broadly in PRA, but in other aspects of PRA as well.

DR. APCSTOLAKI S: Well, yeah, PRA but |
think in a lot of respects we have settled on
certain things.

M5. LOS: On HRA guidance, the
objective of this work is to provide the technica
basis for devel oping an SRP or reg. guide for

reviewi ng and performng human reliabilities. The
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work is going on at Sandi a.

The need conmes fromthe fact that HRA
anal ysis plays nore and nore inportant role at the
NRC s decision making. Staff is making decisions
for a licensee request for changes.

DR APOSTOLAKIS: Is it because we have
conpl ai ned about it?

M5. LOS: |'msorry?

DR. APCSTOLAKI S: W have conpl ai ned

about it.
M5. LOS: You have.
DR APOSTOLAKI S: The power up rates.
M5. LOS: That's right. Power up
rates.

DR APOSTOLAKIS: G ve credit where
credit is due.

M5. LAOS: Changes in the pul se design
and operations, reliance on human performance
becones increasing, and as we nentioned, the NRA
state of the art is evolving and we don't have
conver gence yet.

So this cane up, was recommended by NRR
to hel p address those issues. W think that the
benefits will be to inprove the staff's capability

to performa nore consistent and technically correct
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eval uation of our |icensee requests and standardi ze
t he HRA practi ces.

"1l talk a little bit nore about what
we're doing in the HRA guidance, but | would like to
mention that EPRI is also having activities for
devel opi ng HRA gui dance, is |ooking nore into how do
you perform specific nmethods. How would you do HERP
(phonetic) or HCR or --

DR APOSTOLAKI S: When you say "HRA
gui dance, " you include quantification?

M5. LOS: It's quantification, yes.

DR. APCSTOLAKI S: Ckay.

M5. LOS: It's all aspects,
identification of human activities needed to be
performed. It's the whole --

DR. APCSTOLAKI S: You have al ready done
this. Sandia has al ready issued the guide?

M5. LOS: W are working on that, and
"1l get into that in a mnute.

DR. APCSTOLAKI S: Ckay.

M5. LOS: So this is why we do the
work. How we're doing it, we're building on the
insides fromreviewi ng and performng HRAs. W're
particularly taking into consideration the | essons

| earned from ATHEANA, bot h devel opnent and
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appl i cati ons.

There is a particular concern that we
woul d |i ke to address, is whether or not the non-
explicit treatnment of error, of commi ssion in
licensee's PRAs at the nonment may contribute to
over| ooki ng potentially significant human failure
events, and that's very inportant for decision
maki ng aspects for off-licensee (phonetic) requests.

And al so the other concern is whether or
not requests for applying design and operation
changes may introduce, has the potential to
i ntroduce new failures that we haven't seen, we
haven't anal yzed, and of course, the inpact of --

CHAl RVAN ROSEN:  The difficulty with
error of comm ssion, as opposed to error of
om ssion, in error of om ssion, you know the error
that is omtted because you defined it and you say
it didn't happen. So there it is.

Error of commssionis infinite. |
nean, really you know, what they say in the Navy is
you really have to -- they' ve got a very inventive
bunch of sailors. You' ve got to invent errors that
t hey can nake that you've never, never dreaned of.

DR. APCSTOLAKIS: In all fairness

t hough, we also don't include in our PRAs not errors
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but acts of conm ssion that are beneficial, and
we' ve seen that it applies.

CHAl RVAN ROSEN:  Acts of commi ssion that
are beneficial?

DR APOSTOLAKIS:  Well, not conm ssion

M5. LOS: Recovery, capability to
recover.

CHAl RMVAN ROSEN:  Ch, yes, sure.

DR APOSTOLAKI S: | nprovisation.

CHAI RMAN ROSEN:  Ch, yeah, sure. No,
okay. Sure, sure.

M5. LOS: However --

CHAl RVAN ROSEN:  But |'m worried about
conmi ssion errors, non-treatnent of errors of
conm ssion. To treat themyou' ve got to say, "Ckay.
This is the error that the person commts, and it's
not an error that's" -- you know, nmaybe you have a
[ist, but it never can be a conplete |list because,
as | say, they're going to think of an error you
didn't think of.

M5. LOS: | think though through the --
| mean, Susan can respond to that better than ne --
but | think through the search mechani smt hat
ATHEANA has devel oped and by goi ng systenmatically

| ooking at the specific environnent, the specific
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condi tions that human actions have to take pl ace,
t hen you can have very good | eads as to what could
happen.

So you don't have an infinite set as
much as you thought.

CHAl RVAN ROSEN: Better than controlling
a PWR, you could pick a transient, any transient. |
chal l enge you to pick a transient, any transient you
like, and then I'Il go in there and routinely push a
button, fly into it, and say that was ny error of
conmi ssi on.

Thi nk about how many buttons there are
to push.

M5. COOPER: Well, there are two
prem ses that | think are pretty reasonabl e ones.

One, people are going to do things for a reason, and

they're --

CHAI RMVAN ROSEN:  That's what you t hink.

(Laughter.)

M5. COOPER: As a regulator, maybe it
woul d be a good place to start. |If they do it for a
reason --

CHAl RVAN ROSEN:  Well, ny point is

exactly that that is wong. They will do sonething
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MS. COOPER: | don't know how to defend

anyt hi ng el se.

CHAl RVAN ROSEN:  Wel |, okay. They will
do sonething for a reason, but it's not the reason
you t hi nk.

M5. COOPER Ckay. No, it may not be,
and it may be for a reason.

CHAI RMVAN ROSEN: It nmay be because they
j ust may.

M5. COOPER: It's intentional, but --
well, --

CHAI RMAN RCSEN: It rmay be because
they're tired.

M5. COOPER That | also have a little
t roubl e def endi ng.

CHAI RVAN ROSEN: It may be conpletely
your left-right brain crossed or sonething.

M5. COOPER: (Ckay. That's good. Ckay.
Now, defensible reasons, things that | can defend,
things that they intend to do but for the wong
reasons. That | can defend, and that | can find and
search for, and | can find things that have serious
consequences.

| am not going to go after things that -
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CHAl RMAN ROSEN:  You're al nbst there.

You' re alnpost at ny worst nightmare, which is -- |et
me put the last two things you said together -- they
do sonething for the right reasons, right?

M5. COOPER. No, for the wong reasons.

CHAI RVAN ROSEN:  Ckay.

M5. COOPER They do it for the wong
reasons.

CHAI RMVAN ROSEN: Oh, they do it for the
wong reasons. | was going to say here is the
operator who does the right thing for the wong
acci dent .

MS. COOPER  How could that be? How
coul d that be?

CHAl RVAN ROSEN:  The right thing for the
wrong accident? HE doesn't understand what's
happeni ng.

M5. COOPER Well, | don't know

CHAl RVAN ROSEN: He has conpletely | ost
his nental nodel of --

M5. COOPER: Ckay. | would turn that
around.

CHAI RVAN ROSEN:  -- in a situation of
awar eness. He thinks --

MS. COOPER: The accident can't be
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W ong.

CHAI RMAN ROSEN:  He thinks, for exanple,
t he pressurizer -- he has indication the pressurizer
is full, and that neans that the systemis full

M5. COOPER: Well, | agree with you.
The term nology is different.

CHAI RMVAN ROSEN:  And so he stops the
ECCS. Do you recogni ze that scenario?

MR, CUNNI NGHAM  Yes, yes.

M5. COOPER:  Yes.

DR APOSTOLAKIS: | think that's a
hi gher order.

CHAI RVAN ROSEN:  So that's a nenta
nodel error.

M5. COOPER: Yes, yes, and that's an

i nportant one, and | agree with you. [It's just that
| would use different terminology. | wouldn't say
it's the wong accident. | would say it is the

acci dent, and he has got the wong one in mnd, and
yet absolutely I would --

CHAI RMVAN ROSEN: He does the right thing
for the wong accident. [I'mthink of the TM case.
| f he had done that and the pressurizer was solid
and the systemwas solid, he would have been doi ng

the right thing.
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M5. COOPER Right. Yep, | agree with

you conpletely. And I would say caveat, for things
wi th serious consequences al so.

CHAl RVAN ROSEN:  Yes, of course.

M5. COOPER: Not just "no, never mnd."

CHAl RMAN ROSEN: Sure. O course,

you're going to have to search through a | ot of "no,
never mnds" to get to | eave the ones that have
seri ous consequences.

M5. COOPER: Dependi ng on how you
search. | think the ATHEANA search process focuses

you on the things that have high consequence.

CHAl RVAN ROSEN: Okay. Very
i nteresting.

M5. LOS: W plan to have three
docunents. The docunent one would provide the --
descri be the driving influences of human failure,
and it would be like the scientific journal Kkind of
a docunent that would set up the stage for why we
have to have this guidance.

Docunent two, we characterize it as good
practices, and these will provide the technical
basis for the SOP or the reg. guide.

And in actuality what it does is it

starts out with the ASME standards and goes to | ower
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| evel .

DR SHACK: What does that nean?

M5. LOS: It neans that each one of the
el ements on human reliability, that ASME stating,
for exanple, a human action dependence; some human
action shall be taken into consideration and
probably has a couple of other el enents.

So then it goes in and says why and how
exactly it should be done, providing very |ow | evel
of gui dance or nore detail on howto do that.

DR APOSTOLAKI S: Now, docunent one,
didn't the staff do 67 percent of that years ago in
a NUREG? It was in ATHEANA, | believe, and the
first couple of chapters were a review of what
peopl e believe was driving influence.

So is this a repetition of that or is it
a nore mature version?

M5. LOS: This is going to be a
condensed versi on.

DR APOSTOLAKIS: A nore mature version
of that?

M5. LOS: Yeah, or taken into
consi deration with Davi s-Besse conditions or the
newest information we have, and the evol ution of the

t hi nki ng si nce NUREG
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APCSTOLAKIS: So are we going to

have chances to | ook at those things before they are

final?
VS.
put it --
MR.
VS.
bul I et, but we
DR.
MR.

VB.

public coment,

DR.
t hat .

VS.

DR.

VS.

DR.
too | ate.

MR.

opportunity to

just set it up.

(202) 234-4433

LOS: As a nmatter of fact, | didn't
CUNNI NGHAM  Yes.
LOS: | didn't put it in that

plan to cone and brief you.
APCSTOLAKI S: Before they are final?
CUNNI NGHAM  Yes.

LOS: It's going to go out for

and before that.

APCSTOLAKI S: Now, don't tell ne
LOS: No?

APCSTOLAKI S: No, here, internal.
LOS Oh, yes.

APCSTOLAKI S: Public comment, that's
CUNNI NGHAM  Yes, you will get an
APCSTOLAKI S: W cannot --

LOS: I'mgoing to talk to Mke and

CUNNI NGHAM  Yes.
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M5. LOS: W're alnost there. W're

al nrost ready. For docunent two we're in good
position to come here and brief you.

DR. APCSTOLAKI S: Mark was up there many
times. He knows the answer.

MR. CUNNI NGHAM  That's correct.

DR APOCSTOLAKI S: Let's nove on.

Now, what's the tinme schedule? You're
going to show us the time schedule for these things?
M5. LOS: It's right there.

DR. APCSTOLAKIS: Yeah, it's right
there. Geat.

M5. LOS: So | don't know. Before
Christmas you want us to --

DR. APCSTOLAKI S:  Now, why do you put
docunment two ahead of docunent one?

M5. LO'S: Because that's the one that
is nmore mature in terns of devel opnent. W have a
good draft that we are ready to circul ate for
internal review, including the ACRS and our own
staff that are going to be users, and | think we're
going to get there real soon.

Now, document --

DR. APOSTCLAKIS:  Now, one of the things

that | would |like to bring to your attention, and |
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don't know if you ever read the ACRS -- this

i nfanous benchmark exercise from | SPA, there you're
going to go and address sone of the issues that it
faces.

MR CUNNI NGHAM  Yes.

DR APOSTOLAKIS: You don't read the
ACRS letters.

MR CUNNI NGHAM  Yes.

DR APOSTOLAKIS: And there is a short
paper in the PSA '89 conference where the nane of
the author is there, and I"'msure if you use your
i nfluence you can get actual reports fromI|SPA if
they exist, but it's a diagramthere that bothers ne
a lot, you know. Eleven teans, all teans using the
same nethod. The results are up and down. The sane
teamusing different nmethods, the results are up and
down, and | don't know what to do about it.

So pl ease address that in one of your
docunent s.

MR, CUNNINGHAM |I'mjust trying to
remenber. Was that an HRA or is that --

DR APOSTOLAKI S:  HRA benchmark
exerci se.

MR, CUNNI NGHAM  Ckay.

DR. APCSTOLAKI S: Either they picked a
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German plant and they had 11 teams, Anmericans as
well, and they said, "Look. This is the accident
sequence, and here is a recovery action. Go back to
your country and quantify it. Pick any nmethod you
want . "

And it was incredible the results they
got. Al of this up and down, | nean, that is
real ly bothersonme. So sonmehow we have to cl ose up
chapter, PSA '89.

MR, CUNNI NGHAM  Ckay.

DR. APOSTCOLAKIS: Ckay? Andre Posei is
the author. He didn't do the whole thing, but he
is --

MR, CUNNI NGHAM  Ckay.

DR APOSTOLAKIS: And it is also cited
in one of the letters we wote recently.

MR CUNNI NGHAM  Yes.

DR. APCSTOLAKI S: Ch, you knew that?

MR, CUNNI NGHAM  Yes, | renenber that.
| seemto have heard that once or tw ce before.

DR. APCSTOLAKIS: And you will hear many
nore times.

M5. LOS: This is the unfortunate
benchmar ki ng HRA.

CHAl RMAN ROSEN: Unf ort unat e?
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M5. LOS: Yeah.

CHAI RVAN ROSEN: Wiy do you say
unf ort unat e?

M5. LOS: Because | don't knowif it
was wel | desi gned.

DR. APCSTOLAKIS:  Well, your answer nmay
be just that, but I think there is nore to it than
t hat .

M5. LOS: Yeah, yeah, it may be nore
t han t hat.

CHAIl RVAN ROSEN: Wl l, we're drawing a
di fferent conclusion. W're drawing a concl usion
that the nethods are intolerably different.

DR. APCSTOLAKI S: Yes, and you will have
to do something to elimnate that.

CHAI RMVAN ROSEN: Wl |, she says we may
be wong to draw that conclusion, that the study was
bad, which we are prepared to listen to that
argunment just as we are prepared to listen to EPRI
is not --

DR. APCSTOLAKIS: [I'mwlling to listen.
|"mreally dying to.

CHAl RMVAN ROSEN:  -- notw thstanding all
of the nmacroscopic evidence that it does.

DR. APCSTOLAKIS: | get it from Mark; |
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get it fromyou; | get it fromSusan. | can't
def end nysel f.

Can we nove on?

CHAI RVAN ROSEN:  Yes.

M5. LOS: kay. So we have anot her
activity that is a --

CHAl RVAN ROSEN: Because Newt on wasn''t
G een?

CHAl RVAN ROSEN:  -- by ldaho. This is
devel oping data. This is the work that we're doing
in the collaboration with Jay Persensky and the
human factors people. What we try to do is to make
a nore effective use of existing information, to be
able to use informati on and evi dence instead of just
data in terns of failures and opportunities, and we
hope that we'll be able to devel op Bayesi an type
met hods to use the evidence in estimation.

We call it INFORM hunman perfornance
information repository. W're currently focusing on
nucl ear power plant experience and probably will get
to address other types of sources as well.

We think that we're going to get an
i nproved under standi ng of human perfornmance and the
i nfl uences on human performance includi ng accidents;

have nore realistic estimation of probabilities and
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al so support a variety of NRC activities which is
t he SDP processes, et cetera.

There are related activities going on at
Hal den and CSNI, and |I'm going to cover them quickly
as wel | .

| guess the question was how different
the HRA nethods are. This activity starts out with
characterizing the informati on needed to perform an
HRA, and it attenpts to identify the concepts and
terms, ternms that are used in the various HRA
net hods, and develop a glossary that will translate
t he concepts and at |east identify the shared
concept commonaliti es.

DR APOSTOLAKIS: How is this different
fromthe three docunents? The three docunents are
different than this?

MR CUNNI NGHAM  Yes.

M5. LOS: The documents are talking
about how you should do a good HRA, but they're not
dealing with what is the definition of and context
of ATHEANA versus the definition of what is, you
know, CREAM or, you know.

M5. COOPER: O Cl CAS.

M5. LOS: Yes, ClCAS.

DR. APCSTOLAKIS: But if you have HRA
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good practices, won't you have to address that? |

t hought that -- | mean, the three docunents appear
to ne that they were really addressing all of these
guestions. Now it seens you're opening up a new
proj ect .

M5. LOS: The three docunents are
document two, good practices, for exanple, wll tell
you froma practitioner point of view how we shoul d
do, that you have to take into consideration the
time avail able, the PSA, the PSF.

DR APOSTOLAKI S: Because these are
i mportant things.

M5. LOS: Yes.

DR. APCSTOLAKIS: So this guy cones back
and says, "The information you need is the tine
available.” | nean, howis he different fromthat?

M5. COOPER This is getting at the
i ssue that you were just tal king about, variability
and quantification. The information that this
dat abase is to collect is to better educate and
informthe applier of a nethod, as well as, you
know, whoever is in charge of devel oping the
nunbers, the quantification.

So you need to have that information

base, and we recogni ze we need to have a better one,
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especially since we have a new perspective on what
is the driver of serious accidents, and so this is
an attenpt to try to develop that information base
that can informthe overall HR process all the way
t hr ough quantificati on.

DR APOSTOLAKIS: But the first document
says that it will describe what the driving forces
for human performance are.

M5. COOPER: kay. The guidelines
docunent, the three volunes, the first one is a
per spective docunent. This is how you shoul d | ook
at HRA and what you should be worried about in HRA
and that is as you said before. |It's going to have
some simlarity to what's i n ATHEANA

The rest of the three docunments then are
to assist either a practitioner or a reviewer of HRA
to evaluate whether or not the HRA is of appropriate
quality and the appropriate techni ques have been
used.

The database is to do a very different
thing, and that is to actually assist the user in
trying to do the best job that they can in applying
t hat HRA.

DR APOSTOLAKIS: But the first document

nmust have a glossary. It nust identify a concept
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and commonal iti es.

M5. LOS: \Wat we envision for the
first document is to be a very broad journal type of
description of here is the database, the structure
of the database. So then in order to perform-- |
nmean, if you think -- you may think in a PRA space,
you can think that you cone in and you create a
nodel of your design and the equi pnent, and then the
data is the additional thing that cones. Now, what
do | need to do nmy quantification of failure nodes?

DR. APOSTCOLAKIS: But if you are to
describe the driving inferences and you're going to
say ATHEANA says context is inmportant, now if you go
to CREAM they nean the same thing, but they call it
conmon i nference factors, whatever.

So you are doing the second sub-bullet,
aren't you? Ildentifying commonalities, and you're
devel opi ng a gl ossary.

M5. LOS: Docunment one is not going to
tal k of any HRA nethods. Document one is going to
talk as to if we sit back and | ook at the accidents
and the inportant events, what have we seen, and
therefore --

DR. APCSTOLAKIS: So it's not going to

address the di fferent nodel s?
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M5. LOS: No.

DR APOSTOLAKIS: | thought we were.

M5. LOS: No, no, no. Docunent
three --

DR. APCSTOLAKIS: Didn't we say that
sonebody is going to review the nodel s?

DR SHACK: That's docunent three.

M5. LOS: Docunment three we're going to
cone in now and say given that this is how HRA
shoul d be done, if you | ook at ATHEANA and THERP and
ASEP and HCR, what is the capability of the mnethod
to nmeet --

DR APOSTOLAKIS: And docunent three is
based on this, on this work?

M5. LOS: A lot of that could be used.
This is a database.

DR APOSTOLAKI S:  Shoul d be used, not
coul d be used.

MR. CUNNI NGHAM W I | be.

M5. LOS: WII be used.

MR CUNNINGHAM W /I | be used.

DR APOSTOLAKIS: So document three wll
cone out after this is done?

M5. LOS: It's -- it can be. It can be

because we haven't started doi ng docunment three yet.
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DR. SHACK: | nean, there may be sone
overl ap, Ceorge, but certainly to put information in
a database, you have to do this first so that you
know where to bin the data.

M5. LOS: Yeah, yeah.

DR. APCSTOLAKIS: I n which docunment you
will reviewcritically the existing nodels and
identify the commonalities and differences? \Were
is that going?

M5. LAO'S: Docunent three.

DR APOSTOLAKI S: Docunent three, and
that, and that woul d be based on | NFORM?

M5. LOS: It will use | NFORM
i nf ormati on.

DR APOSTOLAKI S: And what ot her
i nformati on?

Who' s devel oping three? |daho?

M5. LAOS: No, Sandia.

DR. APCSTOLAKIS: Oh, so |Idaho devel oped
this and Sandia will do docunent three. Al right.

And whi ch docunent was ready | ast
August ? Docunment two was ready |ast August.

M5. LOS: Yes. W have a good draft
and - -

DR. APCSTOLAKI S: Ckay. So docunent
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three is next year. Ckay.

M5. LOS: Docunent three should, once
we have deci ded what a good HRA is, then we cone in
and we critique the nethods.

DR APOSTOLAKIS: Well, the reason |I'm
asking all of these questions is because | | ook at
this and | get scared. Are we starting ATHEANA al
over? Characterize information, identify sources,
you know, decide what HRA is. GCeez, in the year of
our Lord 20047

MR. CUNNI NGHAM  No, sir. W're not
doi ng that.

M5. LOS: | thinkit's -- 1 think
probably it's msrepresented. W' re using what we
have found t hrough ATHEANA, the database, et cetera,
and we cane together. W devel oped a or, you know,
decided this is a good database structure. That's
all we did.

DR APOSTOLAKIS: So when will be the
first time we see this?

M5. LOS: Any time you want | can
schedul e it.

DR APOSTOLAKIS: |'d like to see it
bef ore June of '04.

M5. LOS: kay.
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DR APOSTOLAKIS: Because this is really

an i nportant docunent.

MR. CUNNI NGHAM | was going to cone
back to this later, but we'd be interested in
getting a sense of what the next step would be. Do
you want a subcomm ttee just on going into the next
| evel of detail?

DR APOSTOLAKIS: | don't know. W
probably do, right?

CHAI RVAN ROSEN:  |I'mstill struggling
trying to understand where this fits in the whole
process.

M5. LOS: W have David. David, do you
want to help out here?

MR GERTMAN: Dave Gertman from --

DR. APOSTCLAKIS:  No, not from where you
are.

MR GERTMAN: |'Ill stand under the TV
here and hope it doesn't fall on ne.

DR. APOSTCLAKI S:  Who are you?

MR GERTMAN: Dave Gertman fromthe
| daho Nati onal Engi neering Laboratory.

What we have here is not beginning to
recreate HRA all over again. |In deriving a

structure for the inforned database, we went ahead
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and said what we want to do is give the anal yst
flexibility. Therefore we'll |ook at the input
requirements for different HRA nethods including
ATHEANA and see what sort of information an anal yst
woul d need to perform an HRA, and through our
characterization of information and event, we would
build a repository that could support different

nmet hods, the other docunent being derived -- one of
the first ones said there are situations where you'd
prefer to use ASEP, other ones in which you'd need
to know a | ot about errors of comm ssion perhaps and
you woul d use ATHEANA.

The idea is that if we do it properly,
we create an information base that for those
situati ons where you woul d use one techni que, you
could go to that database, and in another situation
where you woul d use anot her nethod, such as ATHEANA,
you could also cone in and go to that same
repository.

It wasn't to redefine what was needed or
critical to HRA. In going through the second sub-
bull et there about how do you build a structure,
this concept and conmmonalities, we grappled with the
same i ssue you brought up, which is in one nethod

you | ook at these things that are influences on
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human behavi or and they are called PSFs. You go to
sonething |i ke CREAM and they're called comon
performance conditions. You go to sonething Iike
HEART, and they're called error producing

condi tions.

And what we try to do is say, "Wll
what are those things?" and just take one |abel and
see if we can envelope all of those things, nake
sure the database can house those different
influences. That's all | believe that first bullet
tries to say.

DR. APCSTOLAKIS: This is extrenely
i mportant work, and | think this subcomm ttee and
the full commttee should be informed as you
progress and rmaybe get our perspective so that we
all agree that next summer we have a good piece of
wor K.

MR, CUNNI NGHAM  Ckay.

DR. APCSTOLAKIS: | would hate to
di sagree with you guys at the end.

MR. CUNNI NGHAM  As woul d we.

DR. APCSTOLAKIS: [I'mtelling you that
guy has been there nmany tines.

No, this is really great. | hear the

prom ses. It sounds great. The fact that |I'm going
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to see a report, say, from-- the first thing I'm
going to do is I'"'mgoing to |look at the Ilist of
ref erences. kay, David?

CHAI RVAN ROSEN:  And this is going to --

DR. APCSTOLAKIS: And if | see again all

Sandi a, Sandia, or INEEL, |INEEL, INEEL, | will know
how good the work is.

CHAIl RMAN ROSEN:  This will produce a
nunber or given human action in a PRA and an error
bound on that nunber in ternms of its |ikelihood.

DR, APOCSTOLAKIS: Well, actually it wll
produce a nethod for getting that stuff, right? Not
t he nunber itself.

CHAl RVAN ROSEN:  Oh, | know, but the
nmet hod that would allow ne to produce this one.

DR APOSTOLAKI S: And understand the
context and understand what kind of errors can
occur, right? Al that stuff.

MB. LO'S: yes.

CHAI RMAN ROSEN:  So | end up with a
nunmber and a range around the nunber.

M5. LOS: |If you're going to, yes. You
will have the data to create a nunber.

CHAI RMVAN ROSEN:  And | say, "GCeorge,

it's either the mnus 1.1 Eto the mnus three, plus
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or mnus a factor of two" -- tines two on the high
side and tinmes one on the low side, tinmes 1.5 on the
| ow si de.

DR. APOCSTOLAKIS: | guess you woul d be
able to say that.

M5. LOS: | guess it would give you the
capability if somebody cones in and says ten to the
m nus three, for exanple, or ten to the mnus five.
Then you can |l ook at this for a specific type of
human error. You can | ook at that database and see
how many events have happened, what will the
circunstances be, is this nunber reasonable.

So use it nore for a Bayesian type of
anal ysis as opposed to | don't knowif you could --

CHAl RVAN ROSEN:  Wel |, sonebody is
arguing here that their PRA says that this event is
one E to the m nus seven and, therefore, not
important. And | say, "Well, what are the el enents
of that?"

And then I ook at his analysis and |
see it is largely driven by human area or human
recovery actions, and how | can get into using this,
but the ranges on this are on the nunber, and the
pi eces. Wat were the error context, the context,

and was the heat considered, the anal yst consi dered?
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And what woul d | consider?

And | can | ook at the factors and decide
whet her | believe themor not and then come out with
my own analysis using ny own factors and say, well,
it turns out that |I have different nunbers, but |
come up with roughly the sanme answer because
credit other things, and so and so, or | can say the
nunber is conpletely hosed up and I don't agree.

DR. APCSTOLAKIS: And it would help you
do it.

M5. LOS: Many of these types of
applications --

CHAI RVAN ROSEN:  And this is sonething
will be able to do within form and

DR. APCSTOLAKIS: Right. Wwell, we'll
put the issue of the | SPRE benchmark exercise to
rest. Al right? W wll do that.

Second is a reqgul atory decision that has
triggered a lot of reaction, is the power up rates
where the staff did a very good job identifying the
various human actions that are affected by the power
up rate, an excellent event, and the |licensee, both.
You know, the licensee and the staff, you know,

t hey | ooked very carefully. They did that.

And then they said, you know, based on
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t hermal hydraulic calculations and so on, the tine
avai l abl e before they operate was 42 mnutes. Now
it comes down to 39 m nutes.

Now you guys come in. Wat happens now
with the human error? GOkay? The guys used one
nmet hod because he was --

CHAl RVAN ROSEN: Wl |, let nme answer the
guestion. | think one answer is that tinme is not
the only variabl e.

DR APOSTOLAKIS: Well, let them decide
that, but all I"'msaying is that's what they came up
with, and then they applied one nethod and they got,
of course, a different and so that's very small, and
you know, | disagree with that.

But these are the kinds of things, and
then you have to help the regulatory staff say,
well, time may be the driver, but there may be other
el enents of the context that are inportant, too, and
we | ook at those, and we concluded that they are not
affected significantly or they are affected, and so
on.

But then what do you do with the
nunbers? M argunent was that | don't even have to
go to the numbers. | can argue based on judgnent

that from42 to 39 m nutes the nunbers are not
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affected that much, but what do you do if it goes
fromsix to four mnutes? Can you really say that
agai n?

| don't know, and that's where the
regul atory staffing needs help. It's not just doing
a PRA, but this is a real regulatory decision.

CHAl RVAN ROSEN:  But what if | say it's
for six to four mnutes or 39 to 42 mnutes in one
case and in the other case it's 42 to 39 m nutes,
but in one case it's conpletely black and very
snokey and in the other case it's not?

DR APOSTOLAKIS: Ah, well, then that's
the context, yes, absolutely, absolutely, but it's
not so black and white.

CHAI RVAN ROSEN: Basi cal |y the argunent
t here was not hi ng el se changes.

DR. APOSTCLAKI S: Not hi ng el se changes,
right.

CHAl RVAN ROSEN:  The only thing that
changes is the tine. |f they say that, then you get
to exam ne that.

DR APOSTOLAKIS: | don't even need to
nodel it.

MR. CUNNINGHAM  So this is the type of

di scussion that would end up in the SRP that we're
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hel pi ng right.

DR APOSTOLAKIS: And these are the
ki nds of issues that it would be nice to have you
guys settle. This is what you' re doing in that
situation.

MR. CUNNI NGHAM  And that's what our
col |l eagues in Aurora are basically saying, too.

DR. APCSTOLAKI S: Cee, | wonder why.

MR. CUNNI NGHAM At | east one.

DR APOSTOLAKIS: After two letters to
this committee.

MR. CUNNINGHAM  We need to settle sone
of these things.

DR APOSTOLAKI S:  Yes.

M5. LAOS: And | should nention that
| NEEL and Sandia are working closely, and the two
activities are really fielding each other. [It's not
like there are two parallel activities.

DR APOSTOLAKIS: |Is that an achi evenent
by itself?

MR. CUNNI NGHAM  Somrewhat .

CHAl RVAN ROSEN:  Erasmia, if | don't do
somet hi ng about you getting done, Mke is going to
hit me with a hammer.

DR. APCSTOLAKI S: You put Erasm a up
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there and you'll never finish. She's still on Slide
11.

MR, CUNNI NGHAM  How nuch tinme do we
have?

CHAI RMVAN RCSEN: You're out.

MR, CUNNI NGHAM  We're out?

CHAl RVAN ROSEN:  But go ahead for
anot her mnute or two.

DR APOSTOLAKIS: Ch, we have a SPAR on
this.

MR. CUNNI NGHAM  Ckay.

M5. LOS: | guess status, we have a
prototype ready. W can conme and brief you as soon
as --

DR. APCSTOLAKIS: | think we shoul d
di scuss schedul e at the end perhaps and have sone
i dea when.

M5. LOS: | just want to nmake you aware
that CSNI has an activity for sharing data, both
simul ator type and operating experience. |It's very
i mportant. People feel that we should do it, and we
are going to have a report by Septenber that wll
preach. It will be kind of --

DR APOCSTOLAKI S:  Are you guys ever

| earning anything fromthese activities, CSN and
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all of that?
PARTI Cl PANTS: Yes.

CHAl RVAN ROSEN:  That's the right

answer .
MR. SIEBER. There you go. Mbving on.
DR APOSTOLAKIS: |'ve seen sonme of the

products fromthese organizations. |'mnot sure

it's worth it.

M5. LOS: Halden, Jay tal ked about it.
It's exciting what's happening. | guess | would
strongly recommend if | can that ACRS nenbers go to
Hal den. It wll --

DR APOSTOLAKI S: I n January.

M5. LOS: | think it will be inportant
fromthe perspective to both understand their
capabilities and also --

DR APOSTOLAKIS: | understand there is
this big neeting in May.

M5. LOS: But that big neeting is
really very, very broad brush of everything they do.
W went as a teamto Halden in June and we sat down
and they wal ked us through, and we understood the
technol ogy they are using, how they do data
anal ysis, how they design experinments and these are

very inportant aspects for designing human
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reliability.

And they are willing to | earn and
devel op expertise in HRA. Curtis is there doing the
tech. transfer kind of activity. They are com ng
here. So --

DR APOSTOLAKIS: They are com ng here?

M5. LOS: They will conme here. As a
matter of fact, they would be happy to cone and
brief the ACRS on their activities.

CHAl RVAN ROSEN:  We'I| keep it in m nd.

M5. LOS: They put it in their mnutes
that they would like to do that.

Susan.

M5. COOPER  Just a few m nutes.

CHAI RVAN ROSEN: Better than going to
Prime Tine in January.

M5. COOPER: 1'll just touch on this and
t hen you can ask questions, | guess, in the time
t hat m ght be remai ning.

| just wanted to nention to you that we
have a new area that's opening for us. NMS has
asked Research to hel p them devel op an HRA
capability. In this sense HRA is defined quite
broadly. It's not to be interpreted as an HRA

quantification tool to support PRA. They have a
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quite broad set of activities and different types of
needs than we do.

At present we are working on Phase 1 of
this project, a feasibility study where we are
trying to identify inportant actions and user needs
for NVBS staff. That includes nedical applications,
i ndustrial applications, also everything on the
wast e side.

And so we're in the mdst of doing that
work right now. \Wen it gets to Phase 2, we are
going to get into a devel opnent phase of devel oping
some products for them and probably an HRA net hod
will not be the first thing that we devel op. There
will be sonme different kinds of things that they
will need.

So fine.

CHAI RMAN ROSEN:  This is interesting,
but they have shied away from using PRA for so |ong
now. |'mpuzzled to see why they'd want to do HRA,
an el ement of PRA

M5. COOPER Well, as | said, HRA here
is to be interpreted broadly. Well, there are two
different notivations. One, they have an interest
in, | guess, a requirement to risk inform

t henmsel ves.
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The other thing is that they do have
probl ens. They have high error rates if you will in
a nunber of their activities, nedical and
m sadm ni strations and so on, and they have an
interest in trying to better understand hunman
performance and human reliability is one way of
going at that and hel ping themin that way.

So that's where they're | ooking to us.
Now, they do have sone interest in PRA. | nean
there are safety studies for Yucca Mountain. There
are things related to spent fuel storage where HRA
as a support to PRA is a useful tool, and they do
have sone interest in that area as well.

CHAl RVAN ROSEN:  You' |l no doubt tell
t hem t hat organi zational reliability is inportant to
HRA.

M5. COOPER: |'msorry?

CHAl RVAN ROSEN:  You' |l no doubt tell
them t hat organi zational reliability is inportant to
human reliability.

M5. COOPER: yes, | think they know
that, and we recogni ze that as well.

MR. SIEBER. -- on the wong nountain.

CHAI RVAN ROSEN:  Yeah, you woul dn't want

to dig a hole in the wong nountain.
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(Laughter.)

MR, CUNNINGHAM W th that | think we'll
just stop the presentation.

CHAI RVAN ROSEN:  Fi ne.

DR. APCSTOLAKI S: You're skipping the
l ast slide?

MR. CUNNI NGHAM  Yes, we'll just skip
t hat .

CHAI RVMAN ROSEN: Now, when | cone back,
we're going to go down and tal k about SPAR-H here
for a mnute, but one of the things | want to cone
back to is with Jack and Jay. D d they take off?

MR. CUNNI NGHAM  Yes. They had a
conm t ment downtown this afternoon.

CHAI RMVAN ROSEN: They got away w t hout
me asking themwhere's all of the research. |
haven't seen the research on what they tal ked about,
t he Hal den reactor, standard review plan and all of
that, risk comunications.

All right. W'Ill come back to that.
Now we' Il go on and turn the floor over to M.
OReilly who's going to talk about, with Hussein --
no, Hussein is not going to be here. However, |
t hought you' d have the SPAR-H.

PARTI Cl PANT:  We're not going to break?
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DR. APCSTOLAKIS: Yeah, we can take five

m nut es.

MR. SIEBER. Five mnutes, yeah, ten
m nut es.

CHAl RMVAN ROSEN:  Well, if you need a
break, you can have a break. It's 3:33. Let's cone

back at 3:43, 3:45.

(Wher eupon, the foregoing matter went

off the record at 4:32 p.m and went

back on the record at 4:46 p.m)

CHAI RVAN ROSEN: | guess |'Il turn this
over to Pat.

MR. O REILLY: Thank you.

I"'mPat OReilly. I'mwth the
Operati ng Experience Ri sk Analysis Branch in the
Ofice of Research. |'mthe project manager for the
SPAR nodel devel opnent program and we have a two-
part presentation here.

First of all, I will give you a brief
history, and it will be very brief, of the SPAR HRA
net hodol ogy -- we call it the SPAR-H nmethod -- as
you had requested, and then --

CHAI RVAN ROSEN: W requested that it be
cal | ed SPAR- H?

DR APOSTOLAKIS: W requested it?
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MR. O REILLY: No. You requested a

presentation on the SPAR-H net hod.

CHAI RVAN ROSEN:  Ckay.

DR. APCSTOLAKI S: Ckay.

CHAI RVAN ROSEN:  You need to be very
careful. W're still listening even at this late
hour .

MR O REILLY: Yes, and then I'Il turn
the rest of the presentation over to David Certman
fromINEEL, who will go into the technical details
of the nethodol ogy.

Okay. To start with, in 1994 the
devel opnent of the SPAR HRA net hodol ogy began. Its
pur pose in the beginning was to i nprove HRA
practices for use in the accident sequence precursor
program

VWhat we were | ooking for is a general,
easy to use method which could handl e actuati on,
recovery, and dependency by using a consistent nodel
of human behavior, and in the devel opnment of the
net hodol ogy we devel oped sonme wor ksheets whi ch
sinplified the application on the part of the
anal yst.

In 1999, sone nodifications were nmade to

the initial method that were based on the results of

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

332

a benchmarki ng process where we benchmarked t he SPAR
HRA net hod results against results from ot her

recogni zed HRA nethods. And then this resulted in
some changes in performance shaping factors, the
treat nent of dependency, and the human error
probability cal cul ati ons.

And finally, in 2002, we funded sone
addi tional nodifications which were based -- and
Dave will go into this in nore detail -- we refined
the definition of the performance shapi ng factors.
W provided a better uncertainty analysis
capability, and we eval uated the performance shapi ng
factors and extended themto | ow power shutdown
condi tions.

We al so increased the detail in the
assi gnment of dependenci es and we docunented it in a
draft NUREG

CHAl RVAN ROSEN:  And that is this one?

MR- O REILLY: That is correct. That's
the draft NUREG which is down for review

Sone specific applications of the SPAR
HRA net hodol ogy, they've been incorporated. W've
i ncorporated the nethod into the Level 1, Revision 3
SPAR nodel s and also into the Level 1 |ow power

shut down SPAR nodels. The worksheets that are in
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the nmethod that Dave will describe to you are al so
used in sone instances in the regional offices by
t he senior reactor analysts, the SRAs, when they
perform Phase 3 anal yses in the significance

det erm nati on process.

And one ot her exanple where we use the
method. 1It's being used in the ASP program now to
do uncertainty analysis of events which involve
i ssues surroundi ng operator performance. Two such
exanpl es of that are the recent analysis of the
August 1999 | oss of safety bus 6A at Indian Point 11
and the February 2000 steam generator 2 rupture
again at Indian Point Il. Both of those involve
some operator perfornmance issues.

Recent acconplishments. The | ast
several nmonths we have, nunber one, we conducted a
one day public workshop in conjunction with the PRA
Branch and Research on the SPAR-H nethod. This was
held in June of this year, and the reason for the
wor kshop was to explain the basis for the
nmet hodol ogy so that the reviewers could performa
peer review of the report that M. Rosen just
identified and focus their attention on the report
and woul dn't have as many questions about the origin

of the nethodol ogy and that sort of thing.
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Al so, we put the draft report out for
peer review by both our internal and our external
st akehol ders. Internal stakeholers, NRR research
regi onal offices, and by om ssion, the ACRS is
supposed to be on there, and external stakehol ders
include NEI, EPRI, INPO the various NSSS owners
groups, and the Union of Concerned Scientists.

And in parting, | would like to point
out that that peer review process is part of a two
step program by which we do our nodel devel opnent.
The first consists of devel opi ng a net hodol ogy t hat
will provide a sound technical basis over the area
of applicability that we're trying to anal yze.

And second, we have a peer review
process which will guarantee, we believe, that the
particul ar nodel nethodol ogy that we had devel oped
is sufficient for the job at hand, given the scope
of applicability.

| will now turn the presentation over to
Dave.

CHAl RVAN ROSEN:  Not so fast. Just let
me ask you about --

MR O REILLY: Sure.

CHAl RVAN ROSEN:  This peer review that's

going on, is that done or when is it?
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MR O REILLY: W have the comments.

Several of the organizations asked for a little bit
of extension on their comments, and so we have all
of the comments now, | believe, and we're in the
process of analyzing and eval uating the comrents.
So --

CHAI RMVAN ROSEN:  Get any show st oppers
or anything that we shoul d know about at this tinme?

MR O REILLY: There really wasn't nuch
in the way of --

MR. GERTMAN:. Actually at the very end
of the second presentation that | have, tal k about
the status and we have categories for the kinds of
conments that we received, and we can go through
t hose.

MR. O REILLY: To give you a flavor for
what we've received, and if you have any conments,
they' re nore than wel cone.

DR. APOSTCOLAKIS: So are we going to
review this ever?

MR O REILLY: SPAR-H?

CHAl RMVAN ROSEN:  Yeah, we've got it.

MR. SIEBER. W' ve got it.

DR APOSTOLAKIS: And if | read it at

hone, what happens?
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CHAIl RMVAN ROSEN:  Well, if you read it at

hone, you fall asleep. | don't know. You get nad.
You wite comments. \Wat?

DR APOSTOLAKIS: Are we reviewing this?

CHAI RMAN ROSEN:  It's in the package.

DR APOSTOLAKI S: But today's neeting?

MR. SNODDERLY: OF course, you can wite
a letter or sonething.

DR APOSTOLAKIS: Yeah. It's not
intended to review the thing. Today's neeting is,
you know, what are --

CHAl RVAN ROSEN:  No, no, no. W didn't
intend to wite a letter on it.

DR. APCSTOLAKIS: That's what |'m
saying. So we are not reviewing it.

MR, SNCODDERLY: Unl ess you report as
needed. In other words, if you hear something that
you'd like to coment on; otherwi se, no. Pat is not
| ooking for a letter here.

MR. O REILLY: No, | don't believe we've
asked you for a letter, George.

DR. APCSTOLAKIS: | know you haven't.

MR. O REILLY: If you have any conments
that woul d be useful in making it a better nethod or

a better document, then we're nore than happy to
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consi der them

DR APOSTOLAKIS: Well, | mean, the
basic question is why this SPAR-H when we have all
of this effort in HRA

MR O REILLY: W're getting to that.

DR. APCSTOLAKI S: Ckay.

MR. GERTMAN: These are sone questions
that we had, and the first one very --

CHAl RVAN ROSEN:  These are Dana's
guesti ons?

MR CGERTMAN:  Yes.

MR O REILLY: Yes.

MR. GERTMAN. And what we thought we'd
do, they broke into four questions, and then we add
anot her two areas. One was 2003 acconplishnents,
what we have done over the past year, and for the
guestion that George just raised, which was the
nature of coments to date on the draft NUREG you
know, where it's going, where it's headi ng, your
qguestion al so, whether or not there are certain show
stoppers, and we'll cover that.

| don't believe we have show stoppers,
but 1'm happy to discuss the nature of the comments
we received, and where we are in the process of

addressing them A lot of them| |ook at as some
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good suggestions to nmake it a better docunent. So
we' re happy to incorporate it.

So the four areas are why SPAR-H
justification for the various PSFs that we use in
t he nethod; a conparison with other methods
i ncluding the quantification approach that we
deci ded to enpl oy, and the conparisons that we've
made with either experinentally based or
experiential type data.

So the first question: why SPAR-H?
SPAR started, the program back in 1994. It was a
relatively low level of effort, about two staff
nont hs' worth, and back in 1984 the NRC for the
acci dent sequence precursor program for the HRA
portion of that, was using just formal rules and one
heuristic for HRA, and | think that work, that
formul ati on m ght have been sone of the work of Bil
Vesel y back then

But in any case, NRC cane back to |daho
and said, "W think we believe to have a nore
realistic representati on of human performance in
NRA. Can you go ahead and either go out and | ook at
nmet hods for us and bring one back that you believe
we shoul d use or devel op whatever is necessary to

get us there? But it should be sinple and easy to
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use." And that was the driver at the tine.

So we | ooked at HRA nethods. For
exanmpl e, some of those such as THERP were just too
detailed and too resource intensive to apply easily,
and we had the problemw th sonme of the findings in
t he | SPRE benchmark that George had raised in the
session before, that is, people went off with
di fferent nethods and people that were expert in
their own nethod were able to use it, and once they
handed it to other people, the results were fairly
dismal. There wasn't nuch divergence or concurrence
anong the anal ysts.

So we also at that point in time in the
m d-' 90s were informed by second generation nethods
t hat were evol ving, and we nenti oned ATHEANA and
CREAM and MERMOS and ot hers and the inportance of
context, and also international activities through
t he NRC.

| NEEL was directly involved in sone of
the work that was going on through the CECD, CSNI
NEA work on the human reliability anal ysis task
force, and we were involved in a review of that for
HRA met hods, was one task. Actually a report was
out in '98, and at that point in time Ann Raney-

Smith from Research was one of the active
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participants in that work.

So we had the know edge of these things,
and we had al so gotten involved a bit in
organi zati onal managenent factors research, unti
t hat program was stopped because it was m sconstrued
to be assessing |l eadership style utilities, and that
work came to an abrupt halt, but we also were
inforned a little bit about that, and work we had
done through University Research Consortium on work
practices through MT, with work process anal ysis,
anal ysi s nethod, and we had for sonme tinme an
exchange with some students who were doi ng work
there, working out at the lab. Tica Valdez and
Karen Marci nkowski and Rick Wil participated in
| ooki ng at work process anal ysis.

So we had these things going on
concurrent with the request to go ahead and i nprove
t he approach to SPAR

So in order to neet the ASP, the
progranmatic requirenents, what we did is we were
asked not to go out and do as nuch research as to
come back with an amal gam of exi sting nethods, take
t he best that was out there, nake it sinple and easy
to use, come back with a sinplified approach that

woul d di mi nish inter-analyst variability. Mke it
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so that sonebody that didn't have a | ot of training
with the nethod would be able to apply the HRA
t echni que.

So that was sort of one of our
obj ectives, and the analysis should be able to be
conpiled in a brief period of tine was al so very
i mportant because the SPAR HRA and SPAR event
anal ysis, an analyst may only have two or three days
to go ahead and nmake an assessnent using the SPAR
nodel s either at the region or back at headquarters.
So you couldn't have an HRA net hod that did sone of
the --

DR. APCSTOLAKIS: Ckay. So | appreciate
t hose needs. So what you're devel opi ng here then
can be viewed as a conservative, sinplified version
of the nore refined nethods that you are devel opi ng
under | NFORM  True?

MR, GERTMAN: Yes, | would agree with
t hat .

DR APOSTOLAKIS: In other words, it
shoul d be consistent with | NFORM

MR GERTMAN:  Yes.

DR APOSTOLAKIS: Should it not?

MR GERTMAN: Yes, consistent with

| NFORM
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DR. APCSTOLAKI S: Because here you're

usi ng, for exanple, termnology of PSFs, right,
performance shaping factors, and sonme of the other
nodel s don't use that. They use sonmething. They
use context. They use common perfornance
conditions, but essentially it's the sane thing.

MR. GERTMAN: That's true, yes.

DR APOSTOLAKIS: | think that's how it
shoul d be viewed, that it is a sinplified version of
this nore refined nodel, because the last thing we
want is to have sonmething that is based on different
assunptions than the refined one.

MR. GERTMAN: Yeah, | --

DR APOSTOLAKIS: So make sure that that
happens. Mke sure you work with a guy at |daho who
devel ops | NFORM

MR, GERTMAN. Ckay. | had a neeting
with himon the airplane out.

DR. APCSTOLAKI S: Ckay. Good. Next to
each other, right?

MR CGERTMAN:  Yes.

MR SIEBER One in the front, one in
t he back.

MR. GERTMAN. Also, we tried to conme up

with a nmethod that woul d be appropriate for nost
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human behavi or as you woul d nodel it, characterize
it, quantify it in PRA

| would say one of the aspects of it
al so about why SPAR and how it is different, SPAR
does not have an exhaustive search for errors of
conmi ssion as ATHEANA does. Being a sinplified
approach, again, with a short tine period, maybe
it's an 80 percent solution, which is good enough in
nost cases.

If I had a huge issue and | had nonths
to go ahead and evaluate it, | would use a nore
detai | ed approach, but for nost applications,
particularly in devel opment application of these
nodel s, the goal was to get sonething that was good
enough for nost situations.

kay. So, again, part of this belief is
that we believe a sinple nodel of human behavior is
adequate for HRA. There's an awful | ot of research
i n behavioral sciences dowmn to the levels what's the
neural activity underlying certain types of decision
maki ng. Again, that drill-down is way too deep for
what we need for nost applications.

And we have a nore rolled up nethod
where we believe we can incorporate the inport

aspects of performance into the HRA
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We based it on human perfornmance and
cognition, now on a plant condition. W don't have
a different nodel of the human for |ow power and
shutdown or if we were to do severe events versus
normal operations versus energency conditions. The
idea is a sinple representation of human cognition
and performance is adequate to cover the situations,
and what varies is the context, the plan conditions,
and the shaping factors.

And what you do when you describe these
different situations, you tal k about changes in the
per f ormance shaping factors that can be used to
mul tiply against a nomnal failure rate.

kay, and so the PSFs can be identifi ed,
and we identified them-- here's the next slide --

t hrough a couple of different sources. One is if |
switch the words a little bit in this slide, we have
a nodel that's theory based, based on rationa
deci si on maker and information processing and

behavi oral sciences, and fromthat theory, upon
which there's a | ot of experinentation on things

t hat i nfluence performance, whether it's the effect
of noise on performance or the effect of work | oad,
whi ch can be having to do tasks nore quickly or

having to do a | ot of tasks concurrently, that sort
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of thing.

There are different types of performnce
curves. There's failure analysis and success
performance data that have been out there, that have
been collected for 30 or 40 years. Wiat we try to
do is use that information to help us sel ect PSFs
and hel p define the range of influence for the
shapi ng factors.

W al so went out and what we call is not
really in a true sense of the word a validation and
verification. 1'd say what we did -- again, this is
a much | ower scope of course -- is we went out and
we cal i brated agai nst other nethods and agai nst the
information fromthe literature.

So when we went out and we | ooked at
training, for exanple, we went out and we said,
"Well, we ook at these different HRA nmethods. W
| ook at ATHEANA and we | ook at THERP and we | ook at
ASEP and we | ook at CREAM and we | ook at HEART and
say this training exists as a shaping factor."

And the answer is yes, and so we did it
that way. W also went across the nethods for two
ot her reasons. W went ahead and | ooked at the
range of influence afforded for these shaping

factors and nmade sure that the range that we had
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sel ected was soneplace within that distribution, and
we did the same when we went ahead to determ ne
nom nal failure rates.

The existing literature that supports,
you know, the SPAR-H right now are in part of the
docunent, part of the docunment that you have. We
tal k about the existence of different types of
performance distributions. W'I|l talk alittle bit
about that later, but the point was often in HRA we
tal k about there's not enough data or there aren't
any dat a.

Well, it depends. |[If you're talKking
about crew performance at a power plant that is with
great denominators, it is not just simnulator based.
A lot of that work has not yet been done.

I f you're tal king about variabl es one at
a time, what happens in low |lighting, what happens
with the poor interface, there are good data out
there. So we tried to avail ourselves of what we
could find, what was out in the literature.

Okay, and part of our nodel for response
is in information processing space what we have is
we have people -- there's an inflow of information
for nodalities and perception. There's working

menory or short-termstore, and there's processing
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or long-termnenory, and then you have response.

In this block traveling inside for
i nformati on and perception, you have vi sual
audi tory, and kinesthetic. You receive auditory
alarms. You can see changes in displays. You can
get kinesthetic information, a runbling of the
plant. You could put your hand al ongsi de of a piece
of equi pment and, you know, tell the bearings going
out aside fromjust the sound of it.

In short-termnmenory or store and
wor ki ng nmenory, we have things such as attention, a
situation awareness, and information processing
capacity.

In long-term nenory i s where peopl e have
strategi es and you have an influence of training.
Peopl e have heuristics that they bring to bear on
i ssues, and then finally we have action and a
response which the end state can either be -- for us
it's just two states: either diagnosis or action.

I n di agnosis, we al so include planning
activity. The reason for this, again, isit's a
sinmplified HRA and nost actions that you need to
nodel in PRA and HRA can be broken down into either
di agnosi s or acti on.

Here are the summary | evel influencing
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factors, as Harold Bl ackman called themin the 1999

version of this report.

They are in the report now

as performance shaping factors.

CHAI RVAN ROSEN:

Wiy isn't tinme there?

MR GERTMAN: Tine available certainly
should be there. So which one is -- it's not there.
MR SIEBER. It's not there, but it's in

the chart in your book.

MR, CGERTMAN:

It's in the chart before,

isn"t it? | apologize for that because the tine

available is the first one on our worksheets. That

is an error of om ssion.
CHAl RVAN ROSEN:  And its probability in

t he context?

MR CGERTMAN: One over 16 slides. |If

that's the only one we find, | guess we can either -

CHAI RMAN ROSEN: The context is the ACRS

subcomi tt ee.

MR GERTMAN: Right.

CHAI RMVAN ROSEN: It doesn't nmatter. No

i npact, no consequence, |ow stress.

DR APOSTOLAKI S: Wi ch page?

MR. SIEBER. Figure 2.1 on --

CHAl RVAN ROSEN:  Yeah, Appendix A  So |
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could put a bullet on that slide "tine available.”
That's what you' re saying.

MR. GERTMAN.  Yes. |If this was a grease
pencil, | would do it. It starts with tinme
available. That's the first one on all the
wor ksheet s.

DR. APCSTOLAKI S: Conplexity and stress,
work | oad, all of these things because you do depend
on tine.

CHAl RVAN ROSEN:  You can get an
infinitely inpossible task, right?

MR. GERTMAN. No, the point is --

CHAl RVAN ROSEN: A zero |ikelihood that
it will be successful.

DR. APCSTOLAKIS: Are these influencing
factors presunmed to be independent?

MR, GERTMAN: No, they are not.

DR APOSTOLAKIS: And are we doubl e
counting there sonewhere? Has this issue been
addressed? Because the stress on the operators
clearly depends on the tinme avail abl e.

MR SIEBER That's one factor.

DR. APCSTOLAKI S: Because you know, you
have now eight level influencing factors. If we

start tal king about it, I'msure we can increase the
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list.

The only thing that would Iimt the size
of the list is the requirenent of reasonable
i ndependence. So is that taken into account
sonewher e?

MR. GERTMAN. As in with alot of HR --
"1l just address this straight on. The approach
that we have doesn't deal directly with the fact
that these factors, these influencing factors are
not orthogonal. Okay? They are not truly
i ndependent of one another. In fact, there's a
certain anount of overlap between them

This is a problemfor the field. Wen
we go to Swain's work, when we go to anybody's work,
i ncludi ng work that uses expert judgnent methods,
t he degree of overlap between these is not very well
known, whether it's 20 percent or 30 percent.

| believe there's a technical approach
to solving this issue that could be done in |ess
than a year that would give us a nmuch better
technical basis for this.

So right nowit's treated as if it were
i ndependent. You take a nom nal failure rate and
it's nultiplied by these shaping factors, and there

is sone degree of overlap. The best that you can do
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as an analyst is try to be consistent, is try not to
doubl e count things as best you can.

Again, it's a sinplified nmethod. So
it's not going to solve sonething that has been an
issue for the last 15 years wi thout the research
behind it.

That being said --

DR. APCSTOLAKIS: But INFORMw Il do
t hat .

MR, GERTMAN:  Well, I NFORM coul d do that
when t he dat abase is |arge enough, and I'll tell you
how. |INFORMis not neant to solve this issue, but
the way that you could do it is that if | could take
10, 000 LERs and take a subset of the 20 or 30,000
that are out there now, what | would do is | would
use the equivalent of a Wb crawler, and | would run
on a high speed conputer, which could be done at the
lab. | would | ook for the coincidence of pairs of
shapi ng factors over this huge database of
information, and I would get the relative frequency
wi th when conplexity shows up with work practice
problens or fitness for duties inplicated along with
poor ergonomi Cs.

And fromthat | could infer the degree

of overlap, and if | could do that, |I could conme up
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with the equation that woul d take care of the double
counting probl em

Then | would go ahead and after | did
that, | determ ned those rel ati onshi ps by | ooking at
themtwo and three at a time, and | think it could
be just done in nonths. Then | would | ook to see
the nature of the relationship, whether it was a
covariate in a positive or a negative fashion.

Wth that you could create the
cal culation. That work has just never been done, by
t he way.

DR. APOSTCLAKI S:  Yeah, but you're
descri bing the Cadillac approach, and what |'m
saying is that before we go there nmaybe we can | ook
at the Saturn or maybe what's next? | don't know.
The Honda.

MR. GERTMAN:. The Yugo.

DR APOSTOLAKIS: No, | don't want the
Yugo.

MR, GERTMAN:. Ckay.

DR. APCSTOLAKI S: The Yugo is what we do
nNow.

PARTI Cl PANT: He wants a Honda Accord.

DR APOSTOLAKIS: So, in fact, | would

endor se undertaki ng such an investigation, but even
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bef ore then you can give some gui dance because
that's the only thing that limts the list. So at

| east in I NFORM you nmay want to say, "Well, look. |
nmean, okay, we don't know to what extent time
affects stress, affects conplexity, you know, but we
know it's an influence."

MR CGERTMAN:  Yes.

DR APOSTOLAKIS: So we have to nake a
deci sion now. You know, do we add time to this or
by having conplexity or stress already, we have
taken care of it. So | don't have to put it in
t here, you know, that kind of thing, and then naybe
try to justify it and eventually |'msure you wll
be allowed to do what you just described, which wll
be a nore detailed investigation.

But that was the problemw th SLIM as
wel |, as you know.

MR GERTMAN:  Yeah.

DR. APOCSTCLAKIS: They had the summation
there of various factors, and they said, "My God, |
can sit down and use you sit down. You have your
own; | have ny own. We put them together, and then
Bill give us his own. W put it together, too, and
there is no end."

And then all of a sudden SLIM junps from
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500 to 800 to 3,000. So the only thing that -- and

this is a fundanmental thing. | nmean, all of these
nmet hods are really based on sonme theory of decision
analysis, and that's a fundanental requirenent

there, that your objectives have to be fundanental

They have to -- otherw se they aren't even there.
You will just double count, triple count, put -- you
know.

So it is really a fundanental issue
here, and | appreciate that you cannot spend the
time to really do a good job, but maybe there is
some gui dance you can give to these guys because it
wi Il never occur to them The users, it will never
occur to themthat they' re double counting. At
| east give them sone warning and that maybe this
factor depends too nuch on that factor.

| don't know by how nuch, but it does.

DR. SHACK: Well, isn't that taken sort
of inmplicitly into account in the nultipliers that
you assign? You know, how did you cone up with
t hose?

MR. GERTMAN: Again, we |ooked at the
multipliers. The levels came fromthe relative
ranges afforded by other methods in our

interpretation of the literature.
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The idea of having a caveat in the
docunent that doesn't exist currently that says if
you al ready because of tine avail able have increased
the failure rate or increased the failure |ikelihood
for that human error probability, then you probably
don't need to go ahead and add a nmultiplier for
stress as well.

That ki nd of guidance isn't in there.

It could be thought about. Wat you have to do s,
| guess, do the expert neeting where you think about
what the degree of overlap probably is, and rmaybe
that's a stop in between.

CHAl RVAN ROSEN:  If you told ne to go
over there and diffuse that nuclear weapon and the
time available is, you know, infinite essentially,
but you have to do it, 1'd still be stressed out.

MR GERTMAN:  Well, yeah, and the way |

would do it is | would start with your human error

probability. 1'd have to say is there sone
troubl eshooting. |If you don't have a procedure and
you don't have the training, | really don't care

about the time avail abl e unl ess sone ot her people
can cone in to help you
CHAl RVAN ROSEN: My point is only on

stresses. Just because you have a long tine doesn't
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nmean it's not stressed.

DR APOSTOLAKI S:  No.

CHAI RMAN ROSEN:  Just because you have a
short time doesn't nean it's high stress.

MR GERTMAN:  Ckay.

MR SIEBER Well, it's treat
i ndi vi dual | y.

CHAIl RMAN ROSEN: | nean, it's dependent
on the past.

MR GERTMAN: Right.

DR. SHACK: Like you said, there's
over| ap.

DR. APCSTOLAKIS: | didn't say it was
determ ni stic.

MR GERTMAN: But that's true. There's
not overlap in all cases, which goes to the context
that you're tal king about. You can say what do we
use for nomnal. W say with the nultipliers.

Nom nal for the shaping factor neans you accept the

nom nal failure rate overall for the action, let's

say.
And what you'd say for tinme in that case
is you d say, well, time may not be an issue.
Therefore, I wouldn't change ny nominal failure
rate, but when | go to stress, I'mgoing to cone to
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a high stress or threat stress.

So you woul d make your assignment on the
basis of stress, but not necessarily tine.

CHAl RVAN ROSEN:  You' ve got to have sone
acconpanyi ng di scussi on.

MR GERTMAN: Absol utely.

DR APOSTOLAKI S: But, yeah, that's what
' m sayi ng.

DR. SHACK: But that's not the way your
wor ksheet wor ks.

DR. APCSTOLAKI S: You need sone gui dance
at the nonent.

MR, GERTMAN:  Well, the worksheet says
is time a factor when you cone down there, and if
it's not a factor, then you assign an Ol.

DR. SHACK: But, | mean, if | just go
t hrough here and | check each of these boxes and
then I nultiply, I nean, | get an answer.

MR GERTMAN: Right, and what you woul d
say is, again, you could go to the thing and you
could say | have expanse of tinme. Therefore, |
shoul d decrease nmy nominal rate either depending on
whet her we're | ow power or full power, either by a
factor of ten or a factor of 100, or in this

situati on what you would do instead of assigning
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that, you would say if tine is not a factor, which
is the situation we have here, then the directions
are to use one.

So | still would not have to multiply it
by the value if | didn't think it influenced the
failure rate itself.

DR. SHACK: Ckay, but | nean, | assuned
when you did this expansive tinme you had al ready
made sone judgnent as to whether having all the tine
in the world really nade a difference. | nean
ot herwi se you'd just set it at one.

MR GERTMAN: Well, yeah, if the tine
does not nmke a difference, you would set it at one.
If it does, yeah, then you would decrease it, and
that was to take into account situations where in
the control roomyou can call the tech. support
center or bring in the licensing engineer or a
second shift cones and people are avail abl e.

Again, for a sinplified HRA approach, I
think it probably envel opes a | ot of the situations.

DR APOCSTOLAKI S:  Are
experience/trai ning and procedures truly
i ndependent? At nuclear plants | don't think they
are.

MR. GERTMAN: | would agree that there
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is sone overlap there.

DR APOSTOLAKIS: There is a whole |ot
of overlap between those two. Forget about tine.
We overkill tine.

MR GERTMAN: But if you want to talk
about what's the degree of overlap, it depends what
scenari o we conjure up

DR. APOSTCLAKI S: Absol utely, but I
think those two tend to overlap a | ot because
experi ence usually invol ves procedures.

MR GERTMAN:  You know, | woul dn't
di sagree in the |l aboratory. O course, what you do
is you get people with equival ent experience and
training, |like we can do in |Idaho when we run
t hrough a lab, and then all we do is vary the
procedures, and you can | ook at the influence with
t he other variabl es being held constant.

But there is an overlap there.

DR. APOSTCLAKIS: I'mnot asking you to
solve the problemnow, but | do think that it would
be wi se of you when you respond to all of these
comments to take this as a coment and do sonet hi ng
about it.

| think you agree with the principle.

MR, GERTMAN: Yes.
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DR APOCSTOLAKI S: Now, what we put

there, | nean, I'll leave it up to you. Sone sort
of warning, | think, is needed because the user is
not sophisticated enough to do that.

CHAl RVAN ROSEN:  There's a Section 2.7.5
on this in SPAR-H right? On the categorization and
orthogonality of PSF?

MR CGERTMAN:  Yes.

CHAI RVAN ROSEN:  So there is a
di scussion in here.

MR GERTMAN: And Appendi x G actual ly
gives a table where we sat down and tried to do a
degree of influence mappi ng anong the eight factors.

MR SIEBER In the definition --

CHAl RVAN ROSEN:  Not silent, the method
isn"t silent.

MR SIEBER  The definitions are in
Table 2.2, which is page 10 and 11, which tells you
what to put in the box.

MR CGERTMAN:  Yes.

MR SIEBER It has got available tine,
stress, conplexity, experience, training,
procedures, ergononics, fitness for duty, and work
processes.

CHAl RVAN ROSEN: Wl |, you need to read
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2.7.5, yeah.

MR. GERTMAN.  Well, it does not say that
if you've already tal ked about barely adequate tine
bei ng avail abl e and you' ve rai sed the HEP, now
stress is high. \What proportion of the fact that
stress is high is due to the tine factor you've
al ready accounted for?

We bring up the issue, but we don't
solve it. One of the comments we had fromit was
either NRR or EPRI was you brought up the issue, but
you didn't solve it. Maybe you just shouldn't even
have it in the docunent as an issue then.

And | think that's probably not quite
the right way to go.

DR. APCSTOLAKI S: Well, sone guidance, |
t hi nk.

MR, GERTMAN:  But maybe --

DR APOSTOLAKIS: At |east sensitizing
the user factor and let the user do it.

MR SIEBER | think it depends on the
i ndi vi dual, too, because, you know, one of your
categories is the tinme available equals the tine
requi red. Okay? And you have stress.

Now, if a person is confident and he

t hi nks he knows what he's doing and he's confi dent
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that he can do it, then he will be |ess stressful
t han sonebody who said, "Boy, |I'mafraid of this.

" mnot sure | renenber, and boy," you know.

DR APOSTOLAKI S: But sonetinmes
i nconpetent people are | ess stressful because they
think they can do it.

MR SIEBER | have known sone of those.

DR APOSTOLAKIS: | appreciate the
difficulty of the task

CHAl RVAN ROSEN:  Thi s docunent woul d be
much | ess useful if it did not have a discussion of
the orthogonality. It's nuch nore useful as is.
We will think about howit will be used. People
wi || argue about these answers, one side or the
other, and at least if the argunent focuses at sone
poi nt on the independence of these paraneters, it
will be useful to have that discussion

MR, GERTMAN. | think that's a good
conment, and --

DR APOSTOLAKIS: | don't understand.
What did you just recommend?

CHAI RVAN ROSEN: | said have it in here.

DR. APOSTCOLAKI S: GCh, okay.

CHAl RVAN ROSEN:  So that we can --

DR APOSTOLAKIS: You put in three
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negatives there.

CHAI RVAN ROSEN:  And a nethod to try to
adjust, and then let people work the anal ysts on
both sides if there are nore than one vi ewpoi nt on
the answer, to argue their case as cogently as they
can.

DR APOSTOLAKIS: | think Jack and David
al ready mentioned sone solution. Sensitize the user
to the fact that --

MR GERTMAN: Sensitize the user, and
then the other thing is --

DR. APCSTOLAKI S: There's no unique
answer, but don't overdo it. You said that. |If you
feel that you have already put in the stress because
of tinme, and so you know.

CHAl RVAN ROSEN:  Let's go on. W're in
vi ol ent agreenent.

MR. GERTMAN. Ckay, and this is what
we' ve said about we had a basis for --

DR. APOSTCLAKIS: There is such a thing
as Fitt's | aw?

MR GERTMAN: Fitt's |aw.

DR APOSTOLAKI S: How about Fick's |aw.
Fick's lawis what we all know. Fitt |aw?

VR GERTMAN: Fick's? | don't know
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Fi ck's,
DR APOSTOLAKI S:  You don't know Fick's.
MR. GERTMAN: Unless it's a cousin go
Fitt's.
DR. APCSTOLAKI S: Reactor theory.
MR GERTMAN:  Ah. Well, Fitt's was a --
DR APOSTOLAKIS: Fitt's was a cousin of
Hi ck.

MR GERTMAN: Well, this Fitt's was an
engi neering project at Purdue University.

MR. SIEBER: You mi ssed the possible
ocul us postul ate.

DR APOSTOLAKI S:  You never heard of
Fick's law? Cone on.

MR, GERTMAN: No, no.

MR. SIEBER. |'mlucky |I've heard of
Chm s | aw.

MR GERTMAN: |'ve heard of an Cccan's
Razor .

CHAl RVAN ROSEN: | 've heard about the

MIller's magi c nunber seven. Let's hear about that.
MR. GERTMAN: That has to deal with

menory, capacity, and seven plus or mnus two itens

is best recalled fromshort-termmenory. The other

part of that is that you have two effects, prinmacy
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and recency, which nmeans in a long list of itens you
tend to renmenber the first things you heard and the
| ast things that you heard, and you | ose the stuff
in the mddle.

DR APOSTOLAKIS: Seven also is the
opti mal nunmber of groups, working groups. You
shoul dn't have nore than seven

CHAI RMAN RCSEN: Because if you have
ei ght you don't renenber the eighth person.

DR APOSTOLAKIS: That's right.

MR GERTMAN: You never want a tie
either in a vote.

And Fitt's | aw goes to reaction tines as
a function of distance. Hick's is distributions of
human performance for tasks involving choice anong
al ternatives.

The arousal and stress work is
interesting. It's an inverted U shaped function
where under a |low stress you tend to have higher
failure rates. Under very high stress to have high
failure rates. Your best performance is under a
nodern anount of stress.

DR APOSTOLAKI S:  Yeah, we've known t hat
for a long tine.

MR GERTMAN: Again, part of the point
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that that was going to go to, these performance

di stributions, and as a conveni ence in HRA we've
used error factors and assumed | og nor nal

di stributions for failures and things |ike that, and
we go to the human performance |iterature and not
everything follows a log. Some of these are cubic;
sone of these are quartic, and there's that aspect
of it.

And then there's docunentation and
there's research on things |like conplexity. One of
t he HRA net hods, which | guess is second generati on,
woul d be the CAR nethod from diver Strader out of
Ger many, Connectionist, the Connection
Associ ationi st method for HRA, and that bases a
formulation of error probabilities on the conplexity
of the situation.

It goes back to the rash curves, which
are formulated in very late '40s and '50s and used
inalot of different applications for conplexity
work. So he uses that nodel to tal k about whet her
or not people will fail. There's sonme research on
that. As you increase the conplexity of a
situation, the failure rate increases.

The interpreting factor for that is the

next bull et down, which goes to the expert versus
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novi ces, as you're beginning to talk about how
experts do.

Under high stress, experts do nuch
better than novices in terns of not being
interrupted, but at a certain |level, their decrenent
in performance, it's a very accelerated kind of a
curve.

So they seemto resist at the |ast
nonent, and when they fall apart, it's not a general
degradation. They fall apart |ike everybody el se.
It just takes them further out before they get into
that realm So that's why that woul d be an
i nfluencing factor on how well sonmebody is going to
do in a stressful situation.

Conparison with other nethods. As wth
THERP, we use nominal failure rates. W use shaping
factors. W cal cul ate dependency, and we break
actions into -- we break the behavior into actions
and di agnostic tasks.

So we've got that in common with THERP

DR. APOSTCLAKIS: Wy use the beta
di stribution?

MR. GERTMAN: Wiy use beta?

DR. APCSTOLAKI S:  Un- huh.

MR CGERTMAN: Well, we used a
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constrai ned noninformative prior, sone of the work
by At wood.

DR APOSTOLAKIS: | forgot that item

MR GERTMAN: Yeah, so we have to do
that even if he has left the |lab and now he Iives
somepl ace near Bet hesda.

CHAl RVAN ROSEN:  But he prom ses to cone
back if you don't use his nethod and haunt you
forever?

MR. GERTMAN.  We'd be happy to have him
cone back.

And what had been done before with THERP
and with other nethods is you use this error factor,
and one of the things that was kind of sloppy about
the way things were performed in the past, it was
very easy to get a human error probability of if you
start with diagnosis and put people in a bad space
where there's sketchy procedures and high stress and
not a lot of time. You quickly cone up with a
failure rate of four E minus one, five E mnus one.

And then you go to the error factors of
ten and five and eight, and you do the
mul tiplication and cone up with the upper bound.

You woul d conme up with an upper bound failure

probability of eight or five or seven, and it was
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this kind of an oddity.

And peopl e woul d say, "Well, of course,
of course. It's an artifact of doing it this way,
and we know it's one. Just ignore it and go on."

Well, it seenmed to us a better approach,
and we were asked to see if we couldn't refine
uncertainty the way it was approached in at | east
this sinplified HRA, was to go to a beta
di stribution which very easily can mmc standard
di stributions, normal distribution, which you have a
[ ot from human psychol ogy |iterature and how peopl e
act and deci de and behave, along with logarithmc
assunptions for error probabilities, and the val ue
of the beta would give us a probability between zero
and one, which is a reasonabl e range.

DR. APCSTOLAKIS: | thought it doesn't
use the two of these. | mean, the beta is not
particularly easy for sonebody to use.

MR GERTMAN: Actually it's quite easy
for the user to do this. Wat happens is you
require a best estimate, and we use the nean for the
best estimate, and that is the nmean that you get by
taking the nomnal rate and multiplying it by the
shapi ng factor, and then you can either go to Exce

for beta or we tend to -- in wrking with the PRA
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anal ysts, SAPHI RE has that capability. So you go
ahead and el ect that --

DR. APCSTOLAKI S: But you need some sort
of conputer --

MR. GERTMAN:  Conput er code.

DR APOSTOLAKIS: -- and so on. Ckay.

MR GERTMAN:  Well, | think we're al so
able to nock it up in Excel, but we once upon a tine
tal ked about actually having tables in here. W
could go in for the values produced for a sinple
| ook-up table in the back as an appendi x.

DR. APCSTOLAKIS: A | ook-up table.
That's kind of --

MR SIEBER  The scientific cal cul ator.

MR GERTMAN:  Yeah.

DR APOSTOLAKIS: It's kind of unusua
to hear that a sinplified nmethod uses a beta.

MR GERTMAN: We worked with --

MR SI EBER:  You've got to use
somet hi ng.

MR, GERTMAN. W& worked with fancy PRA
guys back in lIdaho, and it --

DR. APCSTOLAKI S: Now they're fancy.

MR GERTMAN: -- seens sinple to them

right, Curtis?
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Ckay. We tal ked about --

DR APOSTOLAKIS: -- basis for the
users, right? For the inspectors, is it?

MR CGERTMAN:  Yes.

DR. APCSTOLAKIS: Yeah. The SPAR-H is
to be used by the regions.

MR. SIEBER: Seni or anal ysts.

DR. APCSTOLAKI S: Those are the guys |
have in m nd, not the |Idaho guys.

DR SHACK: Wiether he calls beta
inverse in Excel or he calls |log normal, does it
make a difference to hin?

DR APOSTOLAKIS: Log normal is always
easier to use, probably.

MR. O REILLY: Well, at the present
time, Ceorge, they're not really interested on
certainly yet. W' re pioneering that.

DR APOSTOLAKIS:  You will suffer the
fate of pioneers.

MR O REILLY: That's correct.

CHAI RMAN RCSEN:  No good deed goes
unpuni shed.

MR. O REILLY: Never.

DR APOSTOLAKI S: Never does.

MR GERTMAN: Just to make sure |I'm
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clear on this, are you suggesting that we --

DR APOSTOLAKIS: |'mnot suggesting it.

MR GERTMAN: Ckay, okay. The |ast
bul l et tal ks about the PSFs are fixed. They're
cal i brated agai nst other nethods, and based on the
psychol ogi cal theory.

One of the comments we did have in the
revi ew of the docunents said that how come we used a
fixed set of PSFs. Suppose through learning | cone
up with three nore. How will you handle that and
what will you do? Wy shouldn't you have an
infinite set of PSFs?

The sinple nethod was the easiest
answer, | think, but George had raised the problem
earlier when he said, "Well, | give this situation
to sonebody el se, and with SLIMthey conme up with
ei ght PSFs and sonebody el se has ten and sonebody
el se has 14.

First of all, we wanted it fixed to make
it reproduci ble so that when people sat down to
apply the method they consider just these eight
factors, and we know they will always have to
address these sane eight factors.

The ot her challenge | put out is when I

t hi nk of the other PSFs that people cone up with |
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can pretty well map them soneplace to the eight that
we have. | haven't cone across a shaping factor

where | couldn't map it to one of the PSFs that we

do have.

CHAl RVAN ROSEN:  What do you nean by
"map" ?

MR, GERTMAN.  What | nmean "map," if we
talk about -- I1'll give you --

DR. APCSTOLAKIS: Like we did with tine.

MR GERTMAN: Well, the tinme is its own
PSF on the worksheet. So that one is pretty easily
done. But if somebody says, "Well, okay. |'ve got
the influence of a second checker and a third
checker the way we do business at our plant," where
do you have second checker down there or third
checker for an error recovery?

Wwell, first of all, we tal k about
recovery nmuch the way you would see an ASME of a
functional recovery or restoration. For an HEP what
we would do is say, "Ckay. |'ve got a second
checker. That's ny shaping factor. | want to cal
it personnel redundancy. Wat do you do?"

And ny answer is | go to work practices,
and if | see there's a practice the way they

organi zed for work, the way they conduct business,
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the way they do their rounds that is superior or |
t hi nk has a positive influence, that's the PSF |
woul d mani pul at e.

| f sonebody says, you know, we don't
have procedures or procedures are inconplete, |
woul d go to our procedures PSI.

| f sonmebody says, "We expect in this

situation that people will be working a double

shift. It's during an outage. They worked a | ot of
hours in this week. | don't see your outage shaping
factor," or, "I don't see your sleepiness factor."

And | would map right to fitness for
duty. So as we go through situations, again, for
this nethod to fit with nost of the situations you
see when you do HRA, it's been pretty successful and
to be able to take aspects of that context and just
map them for the PSFs that we have.

DR. APCSTOLAKI S: Ckay. Let me ask you
somet hi ng.

MR, SIEBER. It's sort of subjective
t hough, it seens to ne.

MR. GERTMAN. That's a good comment.
There is sone subjectivity. For ne it's nore
apparent, but it's unfair because | work with the

nmet hod devel opnent .
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One of the coments we had was coul dn't
you devel op a few nore exanples in the report, kind
of conme up with a scenario just as we're talking
about here and say this is the situation. This is
the context. Here is how !l would mani pul ate or not
mani pul ate these eight PSFs. Do it for a snal
library, and | could use that as a guide as | got ny
situation and see if | could match it.

DR. APCSTOLAKI S: Good i dea.

MR. GERTMAN: Yeah, | thought it was a
good conment .

DR APOSTOLAKIS: Let me ask anot her
guesti on.

MR, CGERTMAN:  Sure.

DR. APCSTOLAKIS: This will be used by
t he senior reactor analysts in the regions.

MR S| EBER  Yes.

CHAl RVAN ROSEN:  And the utilities.

DR APOSTOLAKIS: Who are doing STP?

O REILLY: Phase 3.
APCSTCLAKI S: Significance, right?

O REI LLY: Phase 3.

T 3 B3

APCSTCLAKI S:  That was my questi on.

I[t's Phase 3.

3

O REI LLY: Phase 3, correct.

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

376
MR. GERTMAN:. Those anal ysts --

DR APOSTOLAKIS: But then wait, wait.
Isn't there another stage where the utility can cone
back or you guys can go ahead and say this deserves
a nore detailed eval uati on?

MR. O REILLY: Use Phase 3.

DR. APCSTOLAKIS: Well, no. You can go
beyond t hat.

MR. SIEBER. The |licensee gets an
opportunity to comment on what the staff has said.

DR APOSTOLAKIS: So it's not Phase 2.
You're sure it's not Phase 2.

MR. O REILLY: Phase 2, Ceorge, is they
just go in there right now with the worksheet.

CHAI RMAN ROSEN: The |icensees are going
to do their owmm SPAR-H to check the staff because --

MR. O REILLY: And they conme up with a
col or.

CHAl RVAN ROSEN:  Wel |, they'|ll do SPAR-H
t hough because they know the staff is doing SPAR-H,
and then they'Il do their own nmethod, which will be
conpl ex.

MR. SIEBER. And argue about the PSF.

DR APOSTOLAKIS: If the issue is --

CHAl RVAN ROSEN:  They' || argue about
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ever yt hi ng.

MR. O REILLY: Yeah, they'll just take
it to Phase 3. That's correct.

DR APOSTOLAKIS: They will start
breaking -- | mean tearing it apart and saying, you
know, this standardi zed approach is not really
appropriate. Let's go nore deeply.

MR O REILLY: Yes.

DR. APCSTOLAKIS: But this is Phase 3.
That was ny questi on.

MR. O REILLY: That is Phase 3.

MR GERTMAN: Ckay. The calibration,
again, we've kind of covered this. W tal ked about
behavi oral sciences literature and just nentioned a
couple of the nore classic studies in the field from
'50s and ' 60s.

The other ones were sinulator trials.

In the early '80s we went to Cconee and sone ot her
utilities fromldaho on the NRC task, and we | ooked
with simulator trials, and we found a high
correlation anong the quality of response fromthe
sinmulator crewin terns of accuracy of response and
time to response as evaluated by the training group
in shaping factors of stress and procedures and the

trai ning, whether or not they' ve had it before,
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ei ther experienced it on shift or had been trained
to the particular scenario we presented themwth.

So again, that's sonme -- | wouldn't cal
it a strong validation, but it is a convergence.
It's a calibration of the nmethod agai nst
experi nmental data.

Experiential data conmes from NRC users
and the people working in application of the risk
based pl ant inspection notebooks, and the NRC users
at headquarters and regions cane back in '99 and in
2002, as Pat presented, and said, "Hey, this is a
difficulty. W need this definition sharpened up.
We don't know what this neans. W feel |ike we need
a |l arger dynam c range."

It was difficult to assign a PSF | evel
for this situation, and we've been in the process of
updati ng based on user feedback really over the
years.

Additionally we've gone out and we went
to NASA. Sone applications | guess have actually
used CREAM and sone others. W went and we | ooked
at sone ground based mai ntenance for NASA down at
Johnson, | ooked at jet engine refurbishnment, and we
al so | ooked at tank filling operations to support

t he neutral buoyancy | aboratory they have down
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t here, and we had good convergence wi th using SPAR-
H.

The ot her two nethods that were used
were a failure nodes and effective analysis and a
detailed task analysis with |looking at error. They
did an error analysis within the task anal ysis and
| ooked at different failure nodes, and we had pretty
good convergence with SPAR

Wien we went ahead and did our
guantification with SPAR for sone of these tasks, we
came up and highlighted the exact sane task they did
usi ng ot her nmethods. So this, again, is another
degree of support or validation for it.

In terns of experiential data, the
operati ng experience data, Jay Persensky earlier
t oday tal ked about NUREG 6753, which was the risk
i mpact of human performance on operating events, and
we went through all of the summation of the 255
failures that were docunented in that review of LERs
and Al Ts and | ooked for the 23 categories they fell
i nto.

Again, | knew the guys in |Idaho who had
wor ked on the docunent, and | ooked at the
descriptions in the appendi ces of that, and again,

we were pretty confortable mapping that information
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back to the shaping factors that we have in A

Now, what's interesting is in those
events that we went through, there was an awful | ot
of information having to do with corrective action
program corrective action backlog, failure to
trend, failure to notify internally, failure to
respond to NRC noti ces.

And for us the way we adjusted in that
nmethod is we go ahead and we assign a value within
the work practices PSF where that bin is used to
nodi fy the nom nal rate.

So we have that and from | NFORM what
we' ve done in building up sonme | NFORM data set, it
uses a lot of the shaping factors w th additional
information from ot her methods, and there is enough
information in I NFORM al so the way it has been put
t oget her that you could go out and use it. You'd
nmeet the input requirenents of the SPAR-H net hod,
for exanple.

And, again, we didn't find the kind of
situations occurring in INFORMyet in the LERs that
we reviewed and the Al Ts that are al so being input
into that database. W didn't find evidence of
things that would not fit into SPAR H

Now, the | NFORM goes beyond that because
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it goes into a |lot nore depth about mai ntenance and
conplexity factors on nmai ntenance, and again, it's a
product working with NRC staff and part of the
ATHEANA teamto grow the classification systemfor

| NFORM

But you go ahead and with that
i nformati on you can neet the input requirenents of
this and you could performa cal cul ated HEP, for
example. It's not part of that task, but | had a
few mnutes, and I did do it once. So --

DR. SHACK: That was one thing that
struck ne as strange. | nean, we're |ooking at this
word processes which vary from.8 to two. | would
think in the range of probabilities we're talking
about here, that's all equal to one.

CHAl RVAN ROSEN:  Yeah, but that's what
you do at the end, not at the beginning.

DR APOSTOLAKIS: This is not an exact
sci ence.

MR GERTMAN: Again, | think the point
that Steve nade about what you do by picking a non-
nom nal value is you force the conversati on about
that as an issue and deci de whet her or not you need
to do nore analysis. Wth a sinplified approach to

the HRA, that's probably getting far enough down the
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road to do what it should be doing.

Again, the work sheets, again, they're
uni form unique to SPAR  Mst nethods, or none that
we could find, come with a worksheet. Okay. The
i dea, that you woul d have break-away sheets. It
woul d force you to consider the same things in the
sane order with the same kind of weights depending
on the level within the PSF that you informso that
you woul d have a chance at having a pretty high
degree of convergence or inter-rater reliability.

The idea is to get away from sone of the
problens that we had, and it's for benchnmark,
particularly for quick turnaround studies. You have
the analysts out in the field, the SRAs in the
headquarters. You mght only have two or three days
to do an event analysis and cone up with and
i ndi cate what you see on the gross |evel your change
is to conditional core damage probability.

HRA can only be a small portion of that
three days total that you have or some portion of
t hat .

CHAI RVAN ROSEN:  Have you piloted this
at all, SPAR-H? Have you tried it with SRAs?

MR GERTMAN: Wen we had our public

neeting, we had SRAs present. W had NRR present.
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W' ve gone ahead within our own work group because
there is sone 70 to maybe 75 now SPAR nodel s.

MR O REILLY: Seventy-two.

MR. GERTMAN:. Seventy-two SPAR nodel s
out. So we have practice in applying the nethod and
bei ng used in events anal ysis.

We haven't gone out for --

CHAI RMVAN ROSEN:  And gotten sone users
separately fromyou to try it.

MR GERTMAN:  Well, we have some SRAs.
W have sonme of the NASA staff. W have oursel ves
to nodel .

CHAI RVAN ROSEN: Have you gotten sone
SRAs to do the same event and seen how different
their answers are?

MR GERTMAN: No, we haven't. No, we
haven't.

The only tine that has been done, it was
part of sone, again, a small level of tasking we had
in '99, is we went out, but it was anong | ab
menbers, and we went out and gave themthe same
event to | ook at.

CHAl RVAN ROSEN: Wl |, you m ght
consider that. Ooviously the repeatability of this

is clearly sonmething you're aimng for. | woul d
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hope that it would turn out to be relatively
repeatable for the sanme or simlarly qualified
peopl e on the sane event.

MR. GERTMAN: | woul d agree
whol eheartedly. 1'mnot sure whether it's -- it's
for sonebody el se to deci de whether sonething |ike
that is part of this NUREG effort we have now or if
it's sonmething that afterwards if we cone out with
reliability coefficients or whatever is appropriate.

| think the tradeoff here for a |ot of
us involved with SPAR-H right now is the nethod has
gone al ong because of the level of funding since '94
with upgrades; that there is no externally published
docunent that's available for utilities and people
who want to find out about it.

MR. O REILLY: That's the biggest
i npetus behind the current effort.

MR GERTMAN: You know, that's the
tradeof f.

MR O REILLY: |Is because we had no rea
ref erenceabl e docunent. It was incorporated as a
section in the user's manual for each of the SPAR
nodel s. W needed a stand-al one docunent.

CHAI RMVAN ROSEN: But | think you're

agreeing that --
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MR. GERTMAN: Yes, | am

CHAI RMAN ROSEN:  -- one of the nmeasures
of success of this --

MR O REILLY: Yes.

CHAl RMVAN ROSEN:  -- woul d be
repeatability.

MR GERTMAN: Absol utely.

MR O REILLY: Yes.

MR GERTMAN: Conpl ete and vi ol ent
agreenent once again.

DR. SHACK: Is the dependency condition
t abl e Appendi x G?

MR GERTMAN: Is it now G?

DR. SHACK: It's this relationship anong
SPAR PSFs. Is that --

MR GERTMAN: Ah, that was a --

DR. SHACK: O what is a dependency
condi tion?

MR. GERTMAN: Ckay. The dependency
condition table is on, | believe, page 3 of the
wor ksheets. The table you're referring to is one
where we try to |l ook at the degree of relation or
correl ati on anong the PSFs, and that was Julia
Marvel and | sat down and had a -- argued about that

briefly.
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Agai n, that was not part of the scope of
docunenti ng where we were in tine and the amal gam of
net hods that we were. The dependency table goes a
step beyond THERP. What it does is it |eads you
into five conditions.

One is there's no dependence. Maybe
it's the first action of the sequence.

The second one is there could be
conpl et e dependence, the failure in a previous --
al nrost insures that the subsequent task has fail ed.

Then there's cal cul ations for | ow,
medi um and hi gh.

The equations are at the bottom which
are basically six tinmes the probability divided by
seven for the one that's noderate.

Those equations, that set came from
THERP, from that NUREG

The assi gnnment of how you get to
di fferent dependency conditions, whether it's the
sane crew close in time using the sane equi pnent
with no new cues coming in or new cues comng in,
that we just expanded a little bit about what Al an
had to give you a few different factors that seemned
to us were contributing to where you were in space

wi t h dependency.
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Again, we view that as a sinplified
approach, as sone of the reviewers have not ed.

Where do we address positive or success, positive
dependenci es, success to previous put you down the
right path? You tend to be not really random on
your next test. You're nore inclined to be
successf ul

Again, a sinplified method. It's a
chall enge for the field. W don't deal, we don't
account for or, you know, quantify positive
dependency as part of the nethod.

Part of the answer is that we expect in
t he situations where you apply the nethod it's off-
normal or energency conditions. You don't expect to
find a lot of positive dependency. You expect the
preponderance to be negative.

So, again, that's an assunption, but
that would take work to tal k about the positive
dependency.

Again, in howwe allow for a task to
have aspects of diagnosis and action, and you sinply
add those two failure rates. |If you went back to
THERP and you go to the HR event tree, if you have a
failure rate of three E mnus three, you don't

consider all the way down the tree the success is
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one. It's really .997.

Again, this is a sinplified approach so
that we don't deal wi th success dependency or any
ki nd of a cal culational correction factor for that.
Again, we'd be so far out of the sinplified NRA it
woul d be kind of angels on the head of a pin for
t hi s met hod.

kay. Last slide. Well, next to the
 ast slide.

Peer review comments. W tal ked about
them Mst of themwas why we used a fix set
orthogonality.

Practitioner questions, a nunber of the
questions we had fromthe public review and from
those at EPRI and el sewhere and the agency and ot her
| abs that went ahead and revi ewed the docunent were
how would | really go about nodeling this, and we
put themin a practitioner |evel question.

How far should | deconpose? Should I
use things on a task |evel or sub-task |evel, or can
| have it mxed within the same HRA and PRA?

Agai n, these are issues which are not a
function of the sinplified approach. These are
i ssues that have been argued about for the |ast

decade or two, and we have general gui dance.
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You know, if you deconpose to sub-tasks,
you should be consistent within your HRA. If you're
worried about it making a difference, do it both
ways and see what the delta is. W feel that with
this method that since you're highlighting what
could go wong and | ooking at its contribution or
i mportance to risk at the end, the difference that
you get in nost cases between deconposing to one
| evel versus another is not so great that it's going
to really shift the inportance of human perfornmance
within the PRA

But, again, deconpose to the sane |evel
Be consistent, and if you think it's going to make a
di fference, you should do both, and then do your own
sensitivity and see what the difference is.

Agai n, these are practitioner questions.

Extend t he checkout was anot her issue,
the one you raised for the inter-rater reliability.
W had a comment. We think the national |ab knows
how to do this, and we think headquarters knows how
to do this. A few other people mght have to know
how to do this. W think you need to go out and get
the word spread to ot her people and have nore
practical applications by a w der audi ence of NRC

staff.

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

390

Fair enough. Probably not to be dealt
with in this version of the NUREG that we're w nding
up, but | think in tech. transfer or in training
wi thin maybe ASP event analysis that you're going to
| aunch here or --

CHAl RVAN ROSEN: Wl |, here's the main
genesi s of the question or the prodding to do that.

MR GERTMAN:  Yeah.

CHAl RVAN ROSEN:  |s that because this
will be inportant to the answer in nmany cases, and
the answer is inportant to the action matrix and the
ROP, you need to have preestablished, | think, that
you' ve done sone repeatability work, | think.
Because otherwi se one of the criticisns will be,
hey, even NRC can't get the same answer tw ce using
t hi s met hod.

And so, you know, if you did the work,
you' d be able to acknow edge, yeah, we don't get
exactly the same answer, but in our trials we got
within a factor of three consistently or sonething
like that with trained anal ysts.

So we're confident that the answer we
have here is probably if we did the trial this tine
it would cone out within a factor of three for just

repeatability.

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

391

O herwise there will be that stress on
the system of not having it validated for
repeatability. Anyway, that's the last | have to
say on that.

MR CHECK: | think that's a fair
conment, but | think we do this in the field under
Phase 3 of SDP. |In Phase 2, it's the worksheets,
and they don't account for recovery. So they don't
do SPAR-H for Phase 2.

But in Phase 3 when they do do it, they
do submit their results to the |licensees during a
sub-panel. At that point if the licensees feel that
the HEP that they see is not reasonable, they can
conment on it and why they think it's not
reasonabl e.

So in that sense we do get this
f eedback, but you are right. W should do a cross-
SRA conparison to nake sure that it is consistent.

CHAI RMVAN ROSEN:  You're going to have to
do what ever you can do to deal with this.

MR, GERTMAN:. Ckay.

DR. APOSTCOLAKIS: State who you are.

MR CHECK: |'m M ke Cheok.

CHAl RMAN ROSEN: Oh, we know who M ke
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DR. APOSTOLAKIS: No, but she doesn't.

CHAI RVAN ROSEN:  What's this? Go junp
in the lake if you don't agree?

CHAl RVAN ROSEN:  That's Mont ana.

MR, GERTMAN:. Just to nmake everybody
wi sh that they lived in Idaho or Mntana.

MR SIEBER  Yeah, that's Montana.

DR APOSTOLAKIS: VWhich river is this?
It's a creek?

MR GERTMAN: River of no return

CHAI RVAN ROSEN: I f you go up there, you
don't want to cone back

DR APOSTOLAKIS: It doesn't |ook like
Ni agara Falls.

MR GERTMAN: No, it isn't the Falls.
It's actually a small river outside of Boise.

DR APOSTOLAKIS: It looks like this
what, three hours a year?

MR, CGERTMAN. Wl l, when you break away
the ice it always | ooks like this.

(Laughter.)

CHAI RMAN ROSEN:  Wel |, okay.

MR. GERTMAN:  Thank you for your
attention.

CHAI RMVAN ROSEN:  Thanks very much. That
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was very useful

It has been an extraordinarily useful
day. 1'll ask for ny colleagues if they have any
further comments.

MR SIEBER | thought the | ast
presentation was pretty good.

DR APOSTOLAKI S: Except for the |ast
presentation, you said?

(Laughter.)

MR. SIEBER. | thought it was very good,
easy for ne to understand. I'mall in for
sinplified things.

DR APOSTOLAKI S: How about Susan and
Jack?

M5. LOS: W need another presentation.

CHAl RVAN ROSEN:  Ckay. Are there other
comments fromny col | eagues?

DR. APOSTCLAKI S:  Yeah, just one
comment. | don't know what to wite about digital
& C. | think we really need to be educated. |
nmean, everything else |I think I'"mconfortable wth,
but the digital 1& | really have --

MR SIEBER | agree.

DR APOSTOLAKIS: W have to learn a

little nore. So Mke | think has already bl ocked
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t he section for Decenber.

CHAl RVAN ROSEN:  Exactly.

DR. APCSTOLAKIS: Let's see. Let's hope
that sonething will come out of it. GQher than
that, M. Chairman, |'m happy.

MR SIEBER Well, if that date in
Decenber doesn't work, we need another date.

DR APOSTOLAKIS: W need anot her date.

MR SIEBER Right around that tinme.

DR. APCSTOLAKI S: Yeah, exactly.

MR SIEBER Because this is a factor in
the research report.

DR. APCSTOLAKI S: Especially you, Jack,
because you --

MR. SNODDERLY: Decenber 11th is our
fall-back.

DR. APCSTOLAKIS: You're going to wite
-- what did you say, Mke?

MR. SNODDERLY: Decenber 11th is the
fall-back or the alternative date.

DR. APCSTOLAKI S:  Yeah

MR. SNODDERLY: But the first choice is
t he 2nd.

DR. APCSTOLAKI S: Ckay.

CHAI RVAN ROSEN: Do any nenbers of the
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staff wish to rebut anything they' ve heard here?
Comment on it? No.

Menbers of the public who are here?

None. |f none, then thank you all very
much for a very useful day. W wll adjourn sine
di e.

(Whereupon, at 5:50 p.m, the neeting

was concl uded.)
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