Official Transcript of Proceedings

NUCLEAR REGULATORY COMMISSION

Title: Advisory Committee on Reactor Safeguards

Docket Number: (not applicable)

Location: Rockville, Maryland
Date: Thursday, November 2, 2006
Work Order No.: NRC-1299 Pages 1-106

NEAL R. GROSS AND CO., INC.
Court Reporters and Transcribers
1323 Rhode Island Avenue, N.W.
Washington, D.C. 20005
(202) 234-4433



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ 4+ + + +
ADVI SORY COMM TTEE ON REACTOR SAFEGUARDS ( ACRS)
537'" MEETI NG
+ 4+ + + +
THURSDAY, NOVEMBER 2, 2006
+ 4+ + + +
ROCKVI LLE, MARYLAND
+ 4+ + + +
The neeting was convened i n Room T- 2B3 of
Two White Flint North, 11545 Rockville PiKke,
Rockville, Maryland, at 8:30 a.m, GahamB. Wllis,
Chai rman, presiding.
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P-ROCEEDI-NGS
(8:32 a.m)

CHAI RMVAN WALLIS: Good norning. The
neeting will now conme to order.

This is the second day of the 537th
neeting of the Advisory Conmttee on Reactor
Saf eguards. During today's neeting the conmttee wll
consider the following: a status report on human
reliability analysis research program Further ACRS
activities -- report of the Planning and Procedures
Subcommi ttee, reconciliation of ACRS coments and
recommendati ons, and the preparation of ACRS reports.

This neeting is being conducted in
accordance with the provisions of the Federal Advisory
Commttee Act. M. Sam Duraiswany is the Designated
Federal Oficial for the initial portion of the
nmeet i ng.

We have received no witten conments or
requests for tine to nake oral statenents fromnenbers
of the public regarding today's sessions.

A transcript of a portion of the neeting
is being kept, and it is requested that the speakers
use one of the mcrophones, identify thenselves, and
speak with sufficient clarity and vol une so that they

can be readily heard.
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|"d nowlike to proceed with the neeting.
| call upon George Apostolakis to get us started on
the first item

MEMBER APOCSTOLAKIS: Thank you, M.
Chairman. This first session deals with human
reliability analysis nodels. In the |ast year or so,
during various interactions with the staff, especially
t he subcomrttee neetings, the latest -- the | ast one
bei ng | ast June, we realized that the agency has three
-- that we know of -- nodels for handling human
per f or mance.

One i s ATHEANA, which, of course we have
reviewed in the past. The other is SPAR-H That is
used primarily for the significance determ nation
process and other regulatory activities. And then,
there was a NUREG t hat was di scussed here that -- in
the context of manual actions in response to fire,
which also deals with human performance, but in a
different way. It does not attenpt to reduce any
probabilities, but it works with margins.

Essentially, it says if you have a certain
avai l abl e ti ne before you reach an undesirabl e state,
t hen you have to denonstrate that the sumof di agnosis
time and inplenentation action is less than this

avai lable tinme, and that margin has to satisfy certain
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criteria. So we end up with three nodel s,
essentially.

Then, in the power uprates, we have seem
that in nost cases the nost significant inpact of the
uprate is the shortening of the available tinme for
action for the operators. So they m ght have under
current power |levels 25 mnutes, and in the new -- at
the new level they mght have 20 mnutes. So the
guestion is now. what is the probability of a human
error because of this shortening of tine?

And, typically, we get nunbers fromthe
| i censees which we understand are produced using a
fourth nodel, which is part of the EPRI HRA
calculator. 1It's a software package that all ows you
to use a nunber of nodels, and, in particularly, the
so-called human cognitive reliability operator,
reliability evaluation, which focuses on tinme. So
they claimthat if time changes, the available tine
for action changes, then they are able to produce
probabilities for this new interval

It is my understanding that the staff here
has never reviewed that nodel, which bothers ne. |
really think that whenever we review sonething that
the |icensees submit the staff should have revi ewed

the nodel that the |icensees are using.
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So the result is that we have now three
nodel s here and one -- at |least one in the industry,
which if you | ook at the assunptions, | nmean, they
share a lot of assunptions, but also the focus is
different, some other assunptions are different, and
so on.

So the idea of having today's session is
maybe to see where the staff is with respect to hunman
reliability analysis and the i dea that was proposed at
the subcommttee neeting was first for the staff to
see whet her the three NRC nodel s can be nerged and
have one nodel which may have different versions
perhaps to satisfy different needs, but essentially
woul d be one nodel with -- based on a commopn set of
assunptions, and then explore also the possibility of
bringing in the EPRI nodel into this. Now, of course,
we cannot demand that EPRI col | aborate with the staff,
but the least we can do is to demand that we review
it.

Sowiththat inmnd, | will turnit over
to M. Monninger.

MR. MONNI NGER: Good norning. |'m John
Monninger. |'mthe Deputy Director for Probabilistic
Ri sk and Applications in the NRCs Ofice of Nuclear

Regul at ory Research.
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The staff -- we are very pleased to be
here this nmorning to talk to the ACRS about the NRC s
research prograns into HRA net hods and applications.
Looki ng back | guess over the past two years, we have
had, you know, quite a fewdi fferent neetings with the
ACRS, approxinmately 10 different neetings, with the
full comm ttee and subconmittee.

You know, at a high level the NRC s
research program in HRA it's -- we're going after
various different areas. W have research ongoing in
t he use of HRA nethods for materials applications, in
addition to all the work that you've been hearing
about the first two years for reactor applications.

W're also looking -- you know, wth
regards to the reactor applications we're | ooking at
approaches for operating reactors in addition to
preparing the agency for the use of HRA nethods for
advanced reactors.

We're al so |l ooking at the use of the HRA
nmet hods to sol ve ongoi ng regul atory technical issues,
such as PTS, or as you nentioned ALFIRE. You know,
our approach for HRA or, really, where we see it
pl aying i n predom nantly right nowis withinthe NRC s
-- what we call the phased approach to PRA quality.

Last nonth the staff net with the ACRS to
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9
go through Reg. Qiide 1.200, which essentially

establishes the quality standards for PRA and endor ses
vari ous standards devel oped by ASME and ANS. CQur
efforts here on devel opi ng addi ti onal HRA gui dance is
in concert with that. The focus is to develop nore
detailed technical documents to -- that would
ultimately be incorporated by reference into Reg.
Gui de 1. 200.

You know, I think we have nade
consi derabl e progress, and you will hear this norning
| guess a di scussion by Dr. Erasm a Lois on our future
pl ans. One of the ones that we are nobst | ooking
forward to very much so is a program that we are
pursui ng wi th Hal den t o benchmar k vari ous HRA net hods.
W think our planned efforts in terns of that HRA
nmet hods benchmarking project will go a long way to
addressi ng many of the questions and issues that the
ACRS has.

Wth that, we just |look forward to a very
interactive neeting, and we thank you very much for
your questions and conments.

MEMBER APOSTCLAKI S:  Ckay.

M5. LAOS: Thank you. |'mErasma Lois.
| work for the Ofice of Research. | believe that
al so on the -- through the tel ephone Jeff Julius of
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EPRI is also participating.

MEMBER APCSTOLAKI S:  Jeff, are you on the
line? John, are you online?

MR FORESTER  John Forester is here.

MEMBER APOSTOLAKI S:  Okay. And who is the

ot her guy?

M5. LOS: Al an Kol okzcowski .

MEMBER APOSTOLAKI S: Al an?

MR KOLOKZCOWBKI :  Yes, |'m here.

MEMBER APOSTOLAKIS:  So we don't have the
i ndustry.

M5. LAOS: You don't have the industry.
Probably they will -- they will dial in while we are
t al ki ng.

As M. Mbnninger nentioned, we are here
nore to listen to the ACRS today, but we thought that
we woul d provide a brief overview of our activities up
to now and what we have planned. And also, we plan to
address sonme of the questions posed by the ACRS, so
that we have a nore productive interaction.

kay. So what we'll do today is we'll
sumarize the HRA activities, focusing on reactor
applications, although the activities for NMSS al so
are going to be nentioned. As | said, outline the

pl ans for the next four years, and al so discuss with
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the ACRS the issues that have been raised.

Overal I, the HRA research program
objectives are to support risk-informed regulatory
activities, and we do those by having activities that
support inprovenent of the HRA quality, supporting
specific regulatory issues that conme -- are raised,
and address new needs, new applications, and we tried
to obtain that -- to achieve that through
col l aborative efforts with donestic and i nternational
organi zations for efficiency and effectiveness.

The HRA quality has | guess three
di fferent perspectives -- developing guidance for
performng tests for human reliabilities and raising
out standi ng technical issues, and al so we have an
activity which we call perform technol ogy transfer.
And I'm going to talk to each one of those very
qui ckly, what we have done up 'til now, and what we'l|
do next.

In terns of HRA quality, recognition that
the -- one of the biggest problens in hunman
reliability is the lack of consistent applications
anong practitioners. Although the hardware
performance aspect of it, the practices on how you
nodel equi pnent, etcetera, pretty nmuch are set and

people are doing it consistently, that we recognize
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that that was not the case in human reliability. That
was one of the biggest insights we got fromrevi ew ng
t he I Ps.

And, therefore, the first activity to
address human reliability quality issues was to
devel op what we call good practices. W briefed the
ACRS several tinmes on those, and with the good
practices | guess they -- they established the
framewor k for consistency and al so quality in terns of
ensuring that the PRA nodel will include the inportant
human actions t hat needed to be i ncl uded, and al so the
nodel itself wll be accurate in the sense that
dependenci es are going to build, etcetera.

The next step was now to evaluate the
net hods wi t h respect agai nst these good practices, and
the result of that NUREG is -- was that different
nmet hods have different capabilities, and, therefore,
should be applied for regulatory applications as
needed, as they natch.

So the idea that |'m choosing ny HRA
nmethod and I'mtrying to fit it with respectively to
nmy regul atory application proved to be wong, and t hat
is the main thrust for -- of NUREG 1842 is to choose
the right tool, the right nmethod for your application.

In terns of issues that are outstanding

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

13

for human reliability --

MEMBER APCSTCLAKIS: Who is doing this?

MEMBER ARM JO. They're on the phone.
They have to put their phone on nute. Woever is on
t he phone, just put it on nute.

MEMBER APOSTOLAKIS: Can you hear us,
guys?

MR. FORESTER: Yes, | can hear you fine.

MEMBER APOSTOLAKI S:  Can you nmute your
phone?

MR. FORESTER:  Yes.

MEMBER APOSTOLAKIS: And don't speak
unl ess spoken to.

(Laughter.)

MR. FORESTER: That's okay.

MEMBER APOSTCOLAKIS: |'m ki ddi ng you,
John.

M5. LOS: One of the biggest problens
with human reliability in terns of both testing the
HRA net hods and underlyi ng assunptions is |ack of
data. So we have undertaken the activity of
devel oping a repository of human events, and | guess
we briefed the ACRS a couple of times on this
activity.

W publ i shed NUREG CR- 6903 t hat descri bes
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-- provides the overview of howwe do this collection
of data and loading into a database, and we are

| oadi ng data right now based on LERs -- LER -- yes,
LERs. And at the sane time, we are devel opi ng what we
call quantification tools that would all ow the use of
this data in human reliability.

MEMBER POWNERS: FErasmi a, | know that we
have seen the information on bid practices. Have you
sent us the nethods eval uati on agai nst bid practices?

M5. LOS: I|I'msorry. | didn't get the
guesti on.

MEMBER POWERS: Have you sent us the
nmet hods eval uati on agai nst bid practices?

MEMBER APOSTOLAKI S: 1842. Do we have
t hat ?

M5. LOS: Yes, it's going to be -- it's
being -- in print right now.

MEMBER POAERS: Ch, okay.

M5. LOS: But the ACRS saw it in a draft
form before public conment, and | guess after public
corment as well. So as we speak, if you look it up on
the web, you'll find it. [It's there.

I nterns of addressing specificregulatory
i ssues, we have done a human reliability for the PTS

PRAs. W supported the screening analysis. W have
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devel oped screeni ng anal ysis for humanreliability for
the --

CHAI RVAN WALLIS: Wuld you tell us how
you did this? | nmean, CGeorge started off saying there
are three different nodels. Wich nodel did you use
when you did these things?

MEMBER APOSTOLAKI S:  And why?

MR. BANERJEE: And what are the nodel s?

|"m conpletely -- if you had started -- give us a
brief introduction, like what is this all about? That
will help. Wat are these nodels? How do they work?

MEMBER CORRADI NI :  And does it only dea
wi th pipes and val ves? For the new nmenbers.

MR.  BANERJEE: In a nutshell, one
par agraph. Wat is an HRA nodel ?

M5. LOS: Wat is an HRA nodel ?

MR. BANERJEE: Right.

M5. LOS: | believe that an HRA nodel is
a framework which you use in order to identify human
actions that you would like to use or to take credit
for in your PRA, and then once you identify the
actions identify what would be the potential drivers
for not performng the actual -- the action
successful ly.

And with that, you devel op an al gorithmor
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a franework that would help you to come up with a
probability, and there are several nodels. For
exanple, the armthat is the |atest one, ATHEANA, in
order to conme up with a probability estinate you use
expert judgnent.

Sonme ot her nodels, SPAR-H, the one that
Dr. Apostol akis nmentioned as being a different one, is
-- it has guidance, starts out with what we call a
generic human error probability, and then guide you
through -- through different ways of, if you assune
that, for exanple, stress is the npost inportant
factor, multiply your human -- your generic hunan
error probability by a factor of 10 or 50 or what ever
it is, if workload is another factor, nmultiply it by
a factor of three. |If now things are very good,
reduce it with generic error probability. So it's a
-- kind of a | ookup table and cookbook, if you w sh,
gui dance on how to come up with this -- wth a
probability.

MR. BANERJEE: Does a nodel try to predict
t he probability of success in performng a particul ar
action?

M5. LAOS: If you put it in the positive
-- I"'mnot sure --

MR BANERJEE: Negative way --
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M5. LAOS: That's right.

MR. BANERJEE: -- not perform ng.

M5. LOS: Probability of failure.
MEMBER APOSTOLAKIS: Also, the factors

that would affect that action. That's a nmjor piece

of these nodels. What is it -- as Erasmia said, first
of all, the accident sequence context. Then, various
what they call performance-shaping factors, |ike the

stress | evel, whatever, all these -- the psychol ogi cal
factors.

M5. LOS: Quality of training

MEMBER APOSTOLAKI S:  ATHEANA calls it the
context. And the context is defined both by the
control room context, the indications that they
receive, and so on, plus the psychol ogical factors.
The SPAR nodel is nore procedural, and it has |evels
of stress, levels -- | forget all the other factors.
Gve ne a few

M5. LAOS: Training procedures --

MEMBER APOSTOLAKI S:  Trai ni ng procedures.
kay. They say if -- this is the |level of training,
this is a factor that you nultiply the basic human
error probability, and so on. So they share a |ot of
assunptions, but also they differ in many ways. And

then, you have EPRI that has curves over tinme that
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give you the probability of an error, given the
avai lable tine, with variations now. They refine it
usi ng the decision trees, and so on, so they focus on
tinme.

This is one of ny nmjor problens here.
ATHEANA and SPAR-H treat time as one of the
per f or mance-shapi ng factors. So you have stress, you
have time, you have training, and so on. EPRI focuses
on time and says, "How nuch tine do they have?" They
have five mnutes. Now, what are the other
per f ormance-shaping factors that af f ect their
performance? But the focus is always on the five
m nutes and what's the probability they will do it
right or wong. Ckay?

So this is a mpjor difference between
nodels, and that's why EPRI -- and then, they use
simul ati on exercises to claimthat, you know, here is
a curve applicable to these conditions. Here is
anot her curve applicable to other conditions.

So, and this is a major di fference between
the --

MR. BANERJEE: What is the purpose of thi
presentation? Is it to tell us what's in these
nodel s, and how - -

MEMBER APCSTOLAKI S:  No. The conplaint -
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MR. BANERJEE: -- to rationalize them or

what ?

MEMBER APOSTOLAKI S:  The conplaint from ny
party is, first of all, why should this agency have
three different nodel s?

MR. BANERJEE: Right.

MEMBER APCSTCLAKI S:  Second, why haven't
we reviewed the EPRI nodel, which is used in |licensee
submittals? And, third, why can't the community, the
HRA conmunity, develop -- start noving towards the
devel opnment of a single nodel? So we don't have
di fferent assunptions, different --

MEMBER BONACA:  You may want to mention
t he benchmark --

MEMBER APOSTOLAKI S:  What ?

MEMBER BONACA:  You may want to mention
t he benchmark exercise that we always tal k about.

MEMBER APOSTCLAKI'S:  Yes. And there was
a benchmark -- there was a benchmark exercise
conducted at | SPA nore than 20 years now ago, where
t hey had groups -- it was a European Conmi ssion at the
time exercise. They had groups fromthe -- at that
time there were | think 10 or 11 nations part of the
Uni on, plus an Anmerican team

They gave them an acci dent sequence in a
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German reactor, explainedit very well, and so on, and
then they |l et themloose -- you go hone and come back
and give us probabilities for these hunan acti ons.
And, of course, they were all over the place.

The same nodel at the tine, which
admttedly the nodels were not as sophisticated as
t oday, the same nodel used by different teans led to
widely different results. The sane team using
di fferent nodels, produced widely different results.
In essence, it was a mess.

And sonehow the community has ignored
this, and we keep bringing it up, and, you know,
nobody is willing to --

MR. BANERJEE: Are there experinents |ike
sinulators and --

MEMBER APOSTOLAKIS:  Well, the staff --

MR. BANERJEE: -- virtual reality, or
what ever ?

MEMBER APOSTOLAKIS: The staff is
sponsoring the sinmulator exercises at the Halden in
Nor way.

M5. LOS: So | guess | should go to --

MEMBER APOSTOLAKI S:  Ri ght.

M5. LOS: -- slide 11.

MEMBER APOSTCLAKI'S: | think so.
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M5. LAOS: Ckay.

MEMBER APOSTOLAKI S:  Now, the other thing
is, for exanpl e, you started tal ki ng about the PTS and
ATHEANA. In the spirit of ny questioning today, |
woul d ask, why ATHEANA? Wy didn't you use SPAR-H for
that? Wy didn't you use the EPRI nodel for that?
See, this is the conparative eval uation that we want
to see eventually.

And, again, |I' masking t hese questi ons not
to bl ane people for not doing this or that. | nean,
whenever you have a newfield, especially in the soft,
so to speak, sciences of human reliability, it's
natural that different teanms around the world devel op
their own nodel. But it has been now nore than 20, 25
years. Don't we need to start convergi ng somewhere,
especially as an agency? Wiy are we using SPAR-H for
actual regul atory decisions and ATHEANA for research
primrily?

MEMBER CORRADI NI:  What's the third one?

MEMBER APCOSTOLAKIS: The third one is
claimed -- clainms to be determnistic. That was
developed in the context of fires. So there is a
fire, and sonebody cal cul ates that there is 18 m nutes
before there is core uncovery, for exanple, if you do

not hi ng.
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So now t he anal yst says, "Ah, okay. They

will figure out there is a fire at that |ocation
withinsix mnutes. They will develop a strategy, and
then they will put it out or control it in seven

m nutes, so six plus seven is 13, you had 15, you have
four-mnute margin, you are okay." Nothing to do with
probabilities.

These perfornmance-shaping factors do not
appear anywhere. They are a conpletely different
approach devel oped by the sanme agency.

M5. LAOS: But could you -- could you
clarify, what do you nean the performnce-shaping
factors do not --

MEMBER APCSTOLAKIS: Well, there is an

appendi x - -

M5. LOS: -- do not appear?

MEMBER APCSTCOLAKI S: They appear in some
sense, but it's not -- it's different from ATHEANA

It's different from SPAR-H It just deals with tine
and takes the difference.

M5. LOS: No. To the extent that we
woul d have done an ATHENA analysis, all of the
per f or mance-shaping factors, if you will, are taken
into consideration in NUREG 1852, we would have

considered it, which is, do you have the staff? Are

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

23

they trained? All of these are part of the
considerations. Does it nmater what nethodol ogy you
use -- SPAR-H or ATHEANA?

The only thing we did in the fire manual
actions, because it was a determnistic approach, we
bel i eved that the acceptance criteria with respect to
t he adequacy of procedures, training, etcetera, are
kind of the nobst basic criteria in order to ensure
efficiency. And then, what -- what you ensure
reliability?

Vell, we thought that given that all of
these things nay not happen the way we anticipate,
let's take the step to require a nmargin of tine.

MEMBER APOSTOLAKIS: Well, yes, and
agree. And, obviously, in a short, brief summary, |
cannot go into the details.

M5. LAOS: Yes.

MEMBER APCSTCOLAKIS: But this is exactly
what | would like to -- this is exactly -- | would
like to see the three nodels next to each other, and
t he assunpti ons, and conpari son, and so on, because if
| were a licensee right now | would go with that.
It's an easy way out. Calculate the tinmes, give an
estimate -- why bot her about --

CHAl RMAN  WALLI S: Does t he word
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"verification" appear in the vocabulary here? The
word "verification" doesn't appear on any slides.
Does it appear in the vocabul ary of HRA?

MEMBER APOSTOLAKI S:  No.

CHAI RVAN  WALLIS: No? There's no
verification of any nodel ?

MEMBER CORRADINI:  This is actually -- can
| just -- | think this is what Sanjoy was eventually
getting to, which I was wondering, which is, if I'm
| ooki ng for sone sort of experinent -- some sort of
conparison, whether it be nodel to nodel, or
sonet hi ng, because that's where |"'mtrying to judge
sormet hi ng.

CHAI RMAN WALLIS: If you could start off
with verification procedure or sonething --

M5. LOS: Yes, that's what we plan for
benchmar ki ng. But we haven't been so far, but -- we
haven't done any --

DR. COOPER: Yes, and | guess -- Dr. Susan
Cooper, Research. Verification, in the sense that you
can go out and do an experinment and exactly duplicate
what operators can do, is not going to happen in HRA,
nor are we going to be able to collect data. But it
doesn't nmean that there isn't anything behind these

nmodel s.
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The second gener ati on HRA nodel s, of which
ATHEANA is one, and there are others |ike REMRCS for
nedia, have a lot of psychological, behavioral
science, and cognitive science behind them in
addition to the fact that they' ve | ooked at a | ot of
oper ati onal experience fromthe nucl ear power i ndustry
as well as others.

CHAI RMAN WALLI'S: You answer questions
such as, what's the uncertainty in your estinate? And
you cone up with a nunber of .1 that the person will
nmake the right decision -- probability. How do you
assess how good that is?

DR COOPER: Well, that's a different
guestion, and nost HRA --

CHAI RVAN WALLIS: But isn't that the sort
of question we are asking, should be asked?

DR COOPER: | don't know that |'ve heard
anyone ask, really, what uncertainty is.

CHAl RVAN WALLIS:  Wwell, | see -- | nean,
| see nunbers. |It's either .1 or it's --

DR COOPER: No, | think that's a quite

different --
CHAI RMAN WALLIS: -- 01 or it's --
DR. COOPER: -- question, to be rea
honest. | think uncertainty has to --
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CHAI RVAN WALLI S:  When soneone gives it to

me, | say, "Well, where does it cone from and how
sure is it?" And there doesn't seemto be an answer.

M5. LOS: Ckay. So, then, I would
appreciate if the conmttee lets me go through the
slides. | just junped to slide 11. This is the
treatnent of the difference between the fire nanual
actions and --

MEMBER APOSTOLAKI S:  The conmttee hasn't
seen ny questions, | think. Have they seen ny
guestions, Eric?

MR. THORNSBERRY: In the status report
t hey are discussed.

MEMBER APCSTOLAKIS:  All right. If you
have that slide. Gkay. So they know what it is.

M5. LOS: So these are the questions.

MEMBER APOSTOLAKI S:  Ckay.

M5. LAOS: Al right? And we'll try --
and we believe that we have sonme answers to these
guestions, and we believe that the benchmarki ng using
simulator data activity will help us address sone
addi ti onal questi ons.

MEMBER APOSTOLAKI S:  Ckay.

MR. BANERJEE: In a sinulator, what is

actual |y measured? Like suppose the sinmulator has 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

27

shut down sonething, that's the activity the human has
to undertake. Wat do you nmeasure, and how do you
neasure this? How does the sinulator --

M5. LOS: The coding facilities where we
plan to have this -- what we call benchmarking
exercise, they have -- their facilities is to perform
-- are set to performexperinments for coll ecting human
performance data. So, in actuality, what happens is
they have operator crews, real crews, nostly from
Eur opean countries, although there is a very good
possibility that U S. countries are going to be used
as wel | .

And there are various analyses, like in
training, when the operators are trained in the
simulators they -- they have to deal with LOCA events
or loss of offsite power events.

So there are very well pre-set scenario
set out, and there is a very detail ed data coll ection
in terms that are video canmeras that are observing,
there are experts that are observing hunman
performance, as well as there are debriefing protocols
that help identify, if operators did a m stake, why
they did it. And that's a very crucial aspect for
human reliability perspective.

MEMBER APOSTOLAKI S:  But what they neasure
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-- what they neasure is the response tinme. That's
what they neasure.

MR. BANERJEE: That's the key -- tine.

MEMBER APOSTOLAKI S:  The ti ne.

MR. BANERJEE: (kay.

MEMBER APCSTCOLAKIS: So what they do in
some of the experinents, they change the conditions,
for exanpl e.

kay. There is a LOCA in the sinulator,
things are going as expected, and they will see how
t hey respond. Then, they create a diversion that the
staff now -- the crew has to take care of sonething
else while the LOCA is occurring. Wat is the new
response tinme? GCkay? And they do things |ike that.
| mean, they are very well thought out experinents,
and they produce --

M5. LOS: But we have hel ped themto get
away a little bit away fromthe -- that's what they
were doing in the past for -- called human factors
applications. But we -- for human reliability, we
believe that you should allow the crews to take the
time and see actually what happens if they have a
little bit nore tine.

And, therefore, there is -- those

scenarios are set out to -- for an hour, an hour and
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a half, soit's not just if you didn't performw thin
10 minutes or you failed, if you didn't perform-- |
nmean, we have observations that actually crews neets
to performthe action, and probably started doi ng
somet hi ng which was entirely different than what they
wer e supposed to do.

MEMBER APOSTOLAKI S:  Well, yes, there were
variations. There are variations, and so on.

CHAI RVAN WALLIS:  Well, that nust be a

variable. Did they do the right thing? That nust

be --

MEMBER APOSTOLAKI S:  Yes.

CHAI RVAN WALLIS: The tinme is one of the
drivers.

M5. LOS: It isn't a response tine
related -- only that. | nean, that's one aspect of

it.

MEMBER APOSTOLAKIS: But that's a key
aspect, though, is that not? It is a key aspect,
because the thermal hydraulics controls that. You
have certain time for response.

DR COOPER Unless it's an error of
conmi ssi on.

MEMBER APOSTOLAKI'S:  Unless it's an error

of comm ssi on.
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MEMBER BONACA: Unl ess you have an error

| mean, Halden was quite interesting. | nean, what
t hey showed here. And, again, it was conplicated,
too, in the sense that sonme crews were very effective
in one way, and then the were ineffective in other
ways.

MEMBER APOSTOLAKIS:  Yes. And the EPRI
exerci ses of 15 years ago or sonmething. There were
al so sinulator exercises. |In fact, they produced
curves using the results fromthe simul ators, and t hey
had certain hypotheses that they tested, you know,

t hat the operator response tine behaves this way, they
got the test of it, sonetines it failed, sonetines it
worked. So there were significant efforts.

MR. BANERJEE: Maybe that's why EPR
focuses on tine.

MEMBER APCSTCOLAKI S: They focus on tine.
There is also a point of view | nean, they really
want to develop a nmethod. That's why they have this
cal cul ator, which is software based. They cl ai mthat
we shoul d have a nethod that a good engi neer can use
wi t hout being an expert on HRA. | nean, he should --
he or she should know sonething about it. | nean,
it'"s not like you go blindly or apply it, but they try

to proceduralize it as nuch as they can.
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M5. LAOS: Wich we object.

DR COCOPER: Yes, we do.

MEMBER APOSTOLAKI S:  Ckay. Wwell --

M5. LAS: This is our fundanental
objection with this nethodol ogy, the fact that you
have a capability. M thermal hydraulics tells ne
have half an hour. | put in half an hour. Here is ny
probability. |[It's -- you can becone blind as to what
are your potential drivers of human error, and why
hal f an hour was not -- was not enough, etcetera. So
that mechanistic approach to human reliability is
the --

CHAI RMAN WALLIS: Sonmething is mssing
fromthis. The output of this nmust be a probability
you put in a PRA or sonething.

MEMBER APOSTCLAKI S: That's correct.

DR COOPER: That's the result.

MEMBER APCSTOLAKI'S: An output. | nean,
the question is: how do you arrive at that output?
And time presunmably is a means to an end. You've got
to do sonething with that tinme when you get it.

CHAI RVMAN WALLI'S: Ri ght.

MEMBER APOSTCLAKIS:  So | haven't heard
that nmentioned yet.

MEMBER ARM JO | have a question. This
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has been going on for --

MEMBER APOSTCLAKIS: A long tine.

MEMBER ARM JO. -- 20, 30 years. | know
i n Hal den, NRC has been a nenber forever. | believe
EPRI has been a nenber forever. |It's surprising it

hasn't converged to a point where there is maybe two
maj or conpeting nodels, and the issues are well
defined, and now you're going to set up sone sort of
nmet hod to resol ve those i ssues. |s that where we are?

M5. LOS: Halden has been involved in
human reliability-related research the last three
years or four years.

MEMBER ARM JO. Before that it was called
human factors.

M5. LOS: It was human factors.

MEMBER ARM JO.  Not the sane thing?

M5. LOS: It is not the sane thing.

MEMBER ARM JO  Ckay.

MEMBER BONACA: But, you know, | nean, the
one big issue -- question is always, how
representative is this of what takes place in the
power pl ant ? Because the powerplant has certainly a
huge edge in the sense that they have the procedures.
The operators are trained continuously on those

procedures. The simulator puts in front of them

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

33

probl ems which have to do with their own specific
consol e, controls, procedures.

So they operate now -- that may set al so
a stage for sone trap for them because they are so
used to certain circunmstances. Sonething can happen
that throws themoff. But this is different from what
takes place at Hal den, for exanple, where you have
t hese people going in, and I don't know how trai ned
they are in specific procedures for the powerplant.

M5. LAOS: They are actual --

MEMBER APCSTCLAKI S: They are.

MEMBER BONACA: They are. But, you know,
| don't know how it conpares to crews that live at the
pl ant for years and years.

MEMBER APCSTCLAKIS: Let's pursue this a
little bit, what Erasmi a nentioned. | said that the
EPRI guys tried to proceduralize, produce curves, and
so on. On the other side, ATHEANA -- both nethods
have a very detail ed eval uati on of the context. EPR
doesn't call it context, but essentially they are al so
| ooki ng at the perfornmance-shaping factors, what is
t he acci dent sequence, and so on. This is the shop
framework. So there is a conmonality there.

Then, when it comes to producing

probabilities, ATHEANA says essentially that you
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shoul d assenbl e a group of experts who will eval uate
all these factors and the context, and so on, and wil |

develop a probability distribution for the hunman

error.
The other side is the EPRI guys, which

Erasma said they were objecting, t hat has

proceduralized that. It has curves, and so on, and

thereis some flexibility, but essentially you have to
foll ow what they are telling you

And one question, for exanple, that |
think we should try to address as an agency is: can
we nmerge these two? 1Is it possible to bring sonme of
t he EPRI approach i nt o ATHEANA and sone of t he ATHEANA
approach into EPRI, and come up -- because, you know,
when you tell people who are doi ng a PRA, for exanpl e,
that they have to have a group of experts to do this,
that's a very expensive proposition.

So t her e ar e advant ages and di sadvant ages.
It probably is a nore thoughtful and detailed
eval uation of the context if you have experts that are
doing it, and perhaps you should do that for one or
two or three events or human errors that are of
extrene inportance to the plant. But should you be
doing it for all of then?

CHAI RVAN WALLI'S: George, can | ask you
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somet hi ng? Wen anyt hi ng matures as an engi neeri ng

di scipline, people can teach it. And if |I were to

teach students this, I'd want to teach themhow to do
it. I'd want to have sone way of testing whether they
did it well. Al those things that we do in every

ot her discipline -- this doesn't exist inthis area at
all?

MEMBER APOSTOLAKIS:  Well, | think,
Graham you can only take the analogy from the
sci ences, the hard sciences so far here. | mean, yes,
it would be nice to have experinments that would
val idate and --

CHAI RVAN VALLIS: On, right. If I had to
t each --

MEMBER APCSTCLAKIS:  -- how you --

CHAI RMAN WALLIS: -- what would | say?

M5. LOS: W are going to do it, to the
degree that we can.

MEMBER APOSTOLAKI S:  What do you nean?
You wi |l present these nodels and tell themhow to do
t hat .

CHAI RVAN WALLI S: By saying the way you do
it is hire a group of experts?

MEMBER APOSTOLAKI S: Wl --

CHAl RMAN WALLI'S:  You said homewor k on
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t hat basi s.

DR. COOPER. No. But for this particular
case you need experts. At least, in the ATHEANA case,
it would be trainers fromnucl ear powerplants. And so
we present to them the context, which could include
time and does often include time as a factor. And
have them evaluate for their own plant and their
crews, what their judgnment is so far as whet her or not
those crews would fail in that particular situation.

So, and the purpose of having the experts
t oget her and not just one person is so that, in fact,
you can have discussion about that context, because
one of the things that was found in the old, old
benchmar ki ng study i s that many of the differences had
to do with the fact that people were studying the
di fferent problem

They were thinking -- they had to nake
assunptions. In other words, it wasn't a conpletely
defined problem and they had to nmke assunptions
about what the context was. And so, in fact, they
were actually analyzing different things.

So if you get people in the same roomand
they -- you know, you describe the context in a
certain way, which may include tinme, and ask themto

-- okay, so this is the situation, what is your
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opi nion, which is an expert opinion, because they've
been watching their crews going through the
simul ators, and probably they've even done sone work
for this parti cul ar anal ysi s, what ' s your
opi nion/judgnent on whether or not they'd be
successful in this particular case?

And you might find out in the discussion
t hat sonmebody says, okay, | think -- | think it's
this, and | think this is a really inportant factor
and we haven't considered it yet. And then, nmaybe
you, you know, change the context or you define two
di fferent events, and, you know, the idea is to reach
some consensus but al so a comon under st andi ng of what
t hat context is.

Now, it's our opinionthat, although we do
believe that tine is inportant, but for a long tine
now, even back in the '90s, there was discussion in
the HRA conmunity that to be too focused on tinme can
get you in trouble.

| mean, you plug in 30 mnutes for this
event, you plug in 30 mnutes for this particular
human failure event, and the conditions are very
different. In sonme cases, it could be very close.
You may not be successful. In another it's plenty of

time. But you've got the sane tine.
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CHAI RVAN WALLI S:  But the question | have

is: how does it work? | mean, the agency has to
eval uate sonething submtted by sone wutility or
sonmet hing. They say, "W hired a group of experts,
and the experts said that the probability of doing
this right is point one.” Now, how does the agency
eval uate whether that's a reasonabl e number or not?

DR. COOPER. Maybe we ought to | et

Gareth --
CHAI RVAN WALLI S:  They nust have sonme way.
MR. PERRY: Yes, this is Gareth Perry from
NRR. 1've been trying to sit in ny seat w thout

junping up too nuch, because |'ve heard a | ot of
things | disagree with here.

CHAI RMVAN WALLI'S:  What, with the questions
or the answers?

(Laughter.)

MR. PERRY: Everything.

CHAI RMAN WALLI' S: The questions are hard
to disagree wth.

(Laughter.)

MR. PERRY: One of the problens that | --
|"mnot sure that you're tackling the right problem
| don't think we need a one size fits all nethod for

every application. For exanple -- let ne give you --
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we use, for the SDP, the significance determ nation
program we use the SPAR-H nodel. The question we
should be asking is: is that good enough for that
pur pose? Because certainly any proposal to use
ATHEANA for SDP is |ike using a sl edgehamer to crack
a nut.

So | think the things we have to
understand is where the applicability of these nodels
is, and that | think is what the conparison of the
good practices -- conparison of the nethods against
the good practices provides a good basis for this
docunent .

Now, another thing, | want to raise an
objection to Erasm a's objection that you can't have
a nmethod that you could proceduralize that could be
used by non-experts. | think that was one of the
bases of many of the EPRI nethods, particularly the
CBDT net hod, which is the decision tree approach.

And the idea behind that is is you bring
in the knowl edge that you have about the aspects of
human performance, put that in the nodel, and then
train the person to recogni ze which of those factors
are relevant for the particular sequence that he's
deal i ng with.

CHAI RVAN WALLIS: Well, you're teaching
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sormeone to do sonet hing.

MR. PERRY: Well, that's the idea, to try
and -- at least to enbed it in the structure of the
nodel, so that you can do that. And personally, |
think that's a very useful thing for people in NRR who
are reviewing |icensee's applications.

MEMBER APCSTCOLAKIS: But |let nme di sagree
with you now It's one thing to say we need a nodel
for this particular applicationthat's appropriate for
it, and quite another to actually |ook at what the
nodel does.

Let ne give you an exanple of reactor
physics -- obey the Boltzmann question, period.
That's how they nove in a reactor. It's also -- you
can solve it that way.

CHAI RVAN WALLIS: Wait, wait.

MEMBER APOSTCOLAKIS:  You can solve it.
You can solve it. You can solve the equation. There
are nmethods for different applications. In a tine-
dependent situation, the sinplest one is the point
kinetics. For certain application, it's hard. For
ot her applications you go to nmulti-group --

CHAI RVAN WALLI' S:  You can test it, GCeorge.

MEMBER APOSTOLAKIS:  -- you go to -- well,

wait a mnute. You go to nulti-group diffusion
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equations, and you solve those using sophisticated
nmet hods. Okay? Sl edgehamer and all of that.

But all of these nethods are produced from
t he Bol t zmann equati on, maki ng approxi mations. |'ve
done it many tinmes, G aham

CHAI RVAN WALLI S:  But you don't have to do
it that way.

MEMBER APOSTOLAKIS: But we -- ny point is
that they are all based on the same -- on the sane
physi cal processes, and t hen you nmake approxi mati ons.
SPAR-H wused different assunptions from ATHEANA
That's nmy problem | don't m nd having a sinple way
of handling routine regulatory applications, but it
should not really be different --

CHAl RMVAN WALLI S: But, Ceorge --

MEMBER APOSTOLAKIS: -- it's not entirely
different, but it --

CHAl RMVAN WALLIS: But, George, it's
hopel ess, because you say, first, | believe the
Bol t zmann equati on, and then | deduce everything. In
this area there's nothing you can believe as the
fundanment al equati on, deduce things.

MEMBER APOSTOLAKIS: But give nme the
benefit of the --

MEMBER PONERS: Graham cone on.
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MEMBER APCSTOLAKI'S: | nean, if ATHEANA
bel i eves that certain assunptions are very inportant,
and these assunptions are not in SPAR-H, you're going
to have a problem

MR  BANERJEE: Well, the Boltzmann
equation is a nodel, albeit not very exact, for sone
types of behavior. So is there an equival ent, however
approxi mate, nodel for human behavior? |If there is
not, you don't have the equivalent to it.

MEMBER APOSTOLAKIS: Well, wait, wait,
wait. | think ny point is that even in cases where
you have t he fundanment al equati on, you have to devel op
nodels like Gareth says that are applicable to
different situations and have different degrees of
flexibility and accuracy, point Kkinetics being the
crudest.

But al | these nodels have these
fundanmental -- this fundanmental process under them
Okay? They are approxi mati ons and can show how you
produce them Here you don't have that. You don't
have that. But that doesn't mean that you can make
any kind of assunption you want to devel op your own
nodel .

At some point you have to conpare them

You have to conpare them and say, "Wen SPAR-H gives
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nme six or seven |levels of stress and puts a factor of
ten here and a factor of five there, how does that
conpare with sonet hing that ATHEANA does in a sinilar
si tuation?"

MR. BANERJEE: Sounds |i ke bi ol ogy.

MEMBER APOSTOLAKIS:  Well, it could be.

M5. LAOS: But the history of human
reliability, | don't think we can take it back. It
was -- this is the evolution of these nethodol ogies
and we do believe --

MEMBER APOSTOLAKI S:  And nobody di sagrees
with that.

M5. LOS: -- that the -- through these
benchmar ki ng exercises we will be able to address
exactly those questions, in the sense that we are
going to test the underlying assunptions of SPAR-H an
ATHENA and THERP -- that has been still used -- and
t hrough that exercise we'll be able to conpare, to see
the differences, and then also determne the
applicability of the method or how we can i nprove the
nmet hod.

MEMBER APCSTOLAKI S: Wl |, then you are on
the way of doing what | want. But what | would |ike
to see first is a conparison on a table with col ums.

Bef ore you do any benchmar k exerci ses, you say, okay,
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this guy does this, this other guy does that, how do
t hese two conpare?

M5. LOS: But we've done that in 1842.

MEMBER APOSTOLAKI S:  No.

M5. LAOS: W have tables where we
conpared -- | nean, we do not conpare it, but we
identify the basic assunptions in these nethods.

MEMBER APOSTOLAKI S: No, you haven't' done
it the way | want it. | want you to go to SPAR-H when
t hey have any questions for the dependency and beat
the hell out of it, and say, "Why is this true? How
do other nodels handle this?" There are sone
equations there that cone out of the sky and you're a
-- I"m scratching ny head to why this is true and
nobody questions it.

M5. LAOS: That can be done only through
col l ection of data and -- because we are not going --
in the benchmarking exercise, we are not going to
conpare nethods. What we are going to do is we're
going to evaluate, if you wish, every individua
method in its nerit.

So the plan is, and probably |I have that
in ny backup slides --

CHAI RVAN WALLI S:  |' m wonderi ng, what do

we expect the comrittee to do with this? |'msort of
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struggling with this, and --

MEMBER APCSTOLAKIS:  Well, the first
guestion, is the conmttee happy with having three NRC
nodel s and one i ndustry nodel ?

CHAl RVAN WALLIS: Well, three codes for
t hermal hydraulics.

MEMBER POAERS: Ceorge, | think there is
no i nherent reason that you wouldn't have three
nodels. Now, to have themon a different
phi | osophi cal and technical bases is a little nore
distressing. But there is nothing inherently wong
wi t h having three nodel s.

MEMBER APCSTOLAKIS:  Oh, no. No, | think
it's --

MEMBER POAERS: And | don't think you
t hink that either.

MEMBER APCSTOLAKI S:  That's not what
mean, no.

MEMBER PONERS: But | don't -- | don't
gui bbl e any with your objectives here. | alittle bit
gui bbl e with educating the nmenbers at the table. |
think it wuld be wuseful to go through the
presentation. Paging through it, it |ooked like it
was a useful exposition on what the research program
iS.
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| would like to explore further what's
nmeant by benchmarking, and | think they' |l get toit.
And, of course, I"'mvery interested in how they use
maybe flight distributions.

MEMBER BONACA: The only place where
woul d have a major problemw th the three different
nodel s would be if for the sane scenari o peopl e not
famliar necessarily with all of them will come up
with very significant differences. That would be
troubl esonme, because then, how do | judge that, you
know, for the SDP it -- is it proper to use SPAR-H?
| mean, do we know that?

MEMBER APCSTOLAKIS: | really think it is
i nappropriate -- is for us to accept results fromthe
EPRI cal cul ator without a review of the nodel.

MEMBER MAYNARD: | believe that it's
worthwhile to continue to try to cone cl oser together
on these things, but I'mnot sure you're ever going to
get to one nethod. And |I know that from experience
when the industry has an issue or a nodel, the NRC
will use their nodels, and where there's a difference
t hen they get together.

And it's up to the industry to then prove
that -- you know, if the industry is comng up with

better nunbers or so to speak, that -- you know, the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

47

NRC nunber prevails unless the industry can convince
them that, you know, their nodel doesn't account for
ever yt hi ng.

And the industry -- there's a |ot of
information out there. There's a lot of things that
are being done inthe sinulators. There are exercises
going on all the tinme that toss in a |lot of just
things that distract you and different things |ike
that. So | think we're getting nore and nore data
that -- it's not just an opinion by sonebody as to
what or nmay not happen. There's a |ot of data to back
up the performance.

MEMBER BONACA: But again, | nean -- but
agai n, however, you should have sone consistency.
What | nmean is that -- take a critical scenario that
everybody is taking credit for in PWRs -- bleed and
feed. Now that's a fundanental scenario for sone type
of plants. For exanple, the C plants or the early
design, there is a very narrow w ndow for being
successful .

If youdoit toolate, you're not goingto
succeed. It will be interesting to know, given the
scenario with sonme conplications or whatever they nmay
be, if you get very different results that says with

this nodel you are never going to nake it, with this
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nodel you'll make it with success, and then | would
i ke to understand, you know -- that's really what |
woul d have --

M5. LOS: Wll, exactly that's what we
are goingtotry and hold it, to set up scenarios that
probably pertain to sone --

MEMBER BONACA: Ckay. (Good.

M5. LAOS: -- very inportant human
actions.

MEMBER BONACA:  Yes.

M5. LOS: And the analysts, the experts,
ahead of time they will do their predictions. @G ven

that scenario, that specific plan characteristic, you
know, get all the collection and collect all the
information you would have when you -- in HRA by
yoursel f. And you would do your predictions.

And t hen, afterwards, we are going to see
what - -

MEMBER BONACA: Yes. No, | understand.

M5. LAOS: -- howwell and why if you
didn't predict well, why -- and if you did predict
well, why. And we are going to conpare all of that.

MEMBER BONACA: Ckay. So you'd use three
different methods of -- all different ones.

CHAI RMAN WALLIS: The thing is, if | read
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-- 1 mean, | read the Halden report, the previous
report. What | would like to see in the future, for
exanple, froma simlar report is to say, okay, we
have this scenario. |If | take SPAR-H, this is what

| " msupposed to do to cal cul ate sonme probability. And
this is what the sinulation will be to test whether
t hese guys are doing the right thing.

Now, ATHEANA will do something else. So
this is howwe're going to test ATHEANA. Rat her than
have t hose guys run their scenari os and do what ever --

M5. LOS: Exactly. That's what we tried
to do. Here is -- define the neasure --

MEMBER APOSTCLAKI'S:  Wiich is sort of --

CHAI RVAN WALLI'S: W're supposed to wite
aletter on this research program and | don't have a
clue what it is yet. So howcan | wite a letter on
it? | nmean --

MEMBER APOSTCOLAKI'S:  Well, no, we are not
witing a letter on the research program

CHAI RVAN WALLIS: We seemto be going into
all sorts of stuff, which is very interesting, but
what is the programwe're revi ewi ng?

MEMBER APOSTCOLAKI'S:  This is not a letter
on the research program W have al ready done that.

CHAI RMAN WALLIS: It says it's a
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presentation on the HRA research program

MEMBER APOSTCLAKIS:  Well, no, it was on
this -- the fundanmental question in ny mnd that
triggered this neeting is, is it appropriate for the
NRC to have three different nodels based on three
di fferent assunptions? Not conpletely different -- |
nmean, they share a |ot.

| f, for exanple, SPAR-H was presented and
devel oped as an approximation to ATHEANA, then |
woul dn't have any problem but that's not how it was
devel oped.

CHAI RVAN WALLI' S: How can you approxi nate
an expert elicitation? | mean --

MEMBER APCSTCOLAKIS: If it was presented
t hat way, there would be no problem The other thing
that bothers neis that in the regulatory arena we are
accepting results froma nodel that there are answers
t hat have not been reviewed officially. | would like
t hat --

VI CE CHAI RMAN SHACK: But they revi enwed
the results, George.

MR PERRY: [|I'mnot sure that we
necessarily accept those results. W just don't find
t hem unacceptabl e, but it's not that we're endorsing

those results. And, no, that's -- there's a
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difference in that statenent. Personally, | don't
believe that for nost of these power uprates that you
need to use these tine reliability curves, because |
don't think -- | don't believe, fromny understanding
of the procedures, that the shift in time from 25
mnutes to 20 m nutes nmakes nmuch of an inpact on the
way the operators are --

MEMBER APOSTCLAKI'S: There was a case of
eight to six. There was a case of eight mnutes to
six mnutes. Any tine we use a nodel, we have to make
sure we review it and we understand it. And that's
not inthis case. | don't know Is this a different
field where we don't apply these --

M5. LOS: This activity is going to give
us that opportunity.

MEMBER APCSTOLAKI S:  Ckay. Geat. If it
does, it does.

M5. LOS: And |'msure that Jeff Julius
is on the telephone. But the assunption is that
every --

MEMBER APCSTOLAKIS:  So tell us what -- |
nmean, we interrupted you. Wat are you planning to
do? Maybe that's what's missing fromthis discussion.

M5. LAOS: Ckay.

MR, JULI US: "' m online.
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MS. LA S: Hel | o, Jeff.

MR JULIUS: Hi.

M5. LOS: Do you want to speak out for --

MEMBER APCSTCLAKIS: It's very early for
him by the way. He's on the west coast.

M5. LOS: Yes. For your participation in
t he benchmar ki ng exerci se.

MR, JULIUS: Yes. | guess the statenent
| wanted to nmake was that where we are converging is
on t hese performance-shaping factors. |If you | ook at
t he basis for the SPAR-H perfornance-shapi ng factors,
and the SPAR-H -- and the EPRI HR calculator to
perform the shaping factors, and this is the sane
per f or mance-shapi ng factors | believe are used in the
ATHEANA -- the baseline quantification or as part of
t he ATHEANA process to |l ook for deviations fromthe
basel i ne quantificati on.

W have converged on those, and those are
what are published and being col |l ected i n the NUREG on
HERA. And then, the question is now, are we | ooking
at the -- how these are wired up or what -- the
i npacts of these performance-shaping factors. So we
have | guess reached beyond t he net hods, and agreed at
| east upon a baseline set of performance-shaping

factors that we're | ooking at.
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M5. LOS: But, however, in terns of
participatinginthe benchmarki ng exerci se, that woul d
allow us to conpare notes in a mnmuch nore detailed
manner. |t appears that it's a guess, right?

VEMBER APCSTOLAKI S:  Is EPR
partici pating?

M5. LOS: | assume so. Jeff?

MR JULIUS: Yes. Yes, EPR is.

MEMBER APCSTOLAKIS: The thing is this:
if you |l ook at the nmethods, they share a | ot of common
el enents. They do. |It's not that they are conpletely
in different directions, but they also have
differences. And the sinple question |I'masking is:
has anybody sat down, | ooked at themcritically, and
said, "This is where they really differ, this is where
they are doing the sane thing," and perhaps by doing

so start creating the basis of a nore wunified

approach. It's a very sinple question.
Because | don't -- | repeat: the purpose
of this is not to blane anybody. | agree with Erasm a

that historically that's how nmet hods evolve in a new

field. GCkay? People develop what they believe is the

appropriate way to approach it, but at sone point --
CHAI RVAN WALLIS: Let's see the plan for

evol uti on, then. | mean --
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MEMBER APCSTCLAKI S: That's exactly what

the letter is going to say. That's what the letter
says.

CHAI RVAN WVALLIS:  Well, | was hoping | was
going to see. It was sort of --

MEMBER APCSTOLAKIS: That's what the
| etter says.

CHAI RVAN WALLI'S: | understand people are
convergi ng on performance-shaping factors. That's a
step forward. Now, how do they shape perfornmance? 1Is
the next question perhaps, the performnce-shaping
factors and how they're bei ng addressed.

MEMBER BONACA: | would like to say, |
nmean, on behalf of what George is trying to do, |
nmean, the issue of human reliability is very
important. When the |PEs were submtted originally,
or at |east -- you know, the estinmations fromplant to
plant, they were all over the place. | nean, they
were wild. There were order of magnitude estinmation
di fferences between different plants, etcetera.

So how can you bel i eve the results of PRAs
that we, you know, base our judgnent so nmuch when you
have enbedded in those these w de variations?

Now, i f sonet hi ng has been done, but still

now there are big variations between the reliability
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of human action in different PRAs, and that skews the
results. That's the fundanmental reason why |'ve
al ways bel i eved t he SPAR programi s so fundanental for
t he agency, because it's one nodel and hopefully al so
in the HRA is going to be some consistency there, so
that you have some consi stent approach

So if you have the type of plant, you

know, there are five or six of those plants, you w ||

have certain expectations if the -- this proper
training is also -- so that's a very inportant issue,
because --

MEMBER APOSTOLAKIS:  And the --

CHAl RMVAN WALLIS: George, I'mgoing to
assert sone authority here. | nmean, it seens to ne
we're asked to decide to conment on what the staff is
doi ng, and we have to know what it is. And we just
keep tal king around this thing. Can we sort of agree
t hat t hey have 20 m nutes or sonmething to tell us what
t hey' re doi ng?

MEMBER APOSTOLAKI S:  Yes.

CHAI RMAN WALLIS: Can we agree that?
Because we just -- they never get going on anything
here. Can we agree that?

M5. LOS: | guess at this tinme we have

ki nd of exhausted our presentation. The only thing I
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can -- the only discussion, only topic, and we would
like to really --

VICE CHAIRVAN SHACK: Let ne ask a
guestion about the benchmarki ng studi es.

MEMBER APCSTCOLAKI S: That's why we don't
do that.

VI CE CHAI RMVAN SHACK: When you have
sonmething that has a relatively low air probability,
just how are these experinents done? | nean, |
presune that these people don't fail all that often.
You can't run the same experi nent over and over agai n.
How is it actually done?

M5. LAOS: It's what Dr. Apostol akis
expl ai ned before. You start out with a -- it's been
called basic scenario, which is a well-trained
scenario, and you have the capability to observe --

CHAI RVAN  WALLIS: Can | establish
somet hing? Erasmi a, you said you didn't want to
foll ow ny process. You don't have enough to present.
You' d rather have a conversation with the commttee,
is that okay?

M5. LAOS: Yes.

CHAI RMVAN WALLI S:  That's okay. Al right.

M5. LOS: | would like to finish with --

VI CE CHAlI RMAN SHACK: | have to understand
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what it is they' re doing.

MEMBER APOSTOLAKI'S:  Well, let her finish
first, and then -- why don't you finish, Erasm a, and
then we'll --

M. LAOS: ay. | wll answer your

guestion. The only thing | would like to add here is
that we are not quite sure how we are going to
deternm ne success in the benchmarki ng exercise. It's
a very early process. | would Iike to, you know,
personal | y express appreci ation for what the conmttee
is doing. It helped -- you are hel ping us on that.
It's not -- | think we are in full agreenment here.

It's not that we know howto do it, but --
and we both recognize that the variability in the
bottom | i ne nunber anong nethods is an issue that we
have to address. W believe that this benchmarking
exercise =-- | don't know if the right word
"benchmarking" -- but this exercise, by observing
simulator crews to perform and then collecting the
data, having the experts have -- ahead of tine to have
predicted -- predict what are the potential failures
and to what degree --

VI CE CHAI RMAN SHACK: But suppose he
predicts an error rate of .01, how do you -- how do

you neasure that in the experinent?

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

58
MEMBER APOSTCLAKI'S:  You don't.

VI CE CHAI RVAN SHACK: You don't. Ckay.

MEMBER APCSTOLAKIS: That's a straight
answer. You don't. The sinulator exercises will not
produce Monte Carlo sinmulations where you cal cul ate
the probability. They are evaluating assunptions in
per f or mance-shapi ng factors. Like, you know, one of
the results, as | renmenber, they tested four crews or
five. Four of themdid sonething within five and a
half to six mnutes. One of themwas 11 mnutes. And
t hen, they asked, what? Wat happened? Wat was the
factor that affected then? This is the kind of
fundanmental insight you are going to get fromthis.

MR. BANERJEE: And what was the factor?
| nmean, can we have sonething concrete to -- as
exanpl es?

MEMBER APCSTCOLAKIS: It's in the report.
| don't renenber.

M5. LAOS: The main factor in that
speci fic case was communi cations anong the crews.

MEMBER APOSTOLAKI S:  Yes.

M5. LOS: How the SDA was not -- the way
they were doing their work, people were totally not
comuni cati ng about what they had to do. So we really

find some very inportant things. And to answer your
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guestion here, you do not have the capability to run
a thousand experinents of the same, but you do have
the capability in the simulator to have -- to nmake
scenarios a little bit nore difficult. And then, you
are observing sone failures, and you understand why
the --

VI CE CHAI RMAN SHACK: But you'll still
have to nmake a judgnent, then, to get your
probabilities.

MEMBER APCSTCOLAKI S: Exactly. Exactly.

VI CE CHAI RMAN SHACK: It will just be a
nore informed judgnent.

IVB. LOS: That's the nethod, the

j udgnent - -

MEMBER APOSTOLAKI S:  Yes.

MEMBER CORRADI NI :  Can | repeat what |'ve
heard, since we're -- you have -- thereis a few-- |

heard you agree to a few ground rul es, which surprised
me but it's great, which is the presentation is kind
of over, conversation is okay. So as part of the
conversation, | want to repeat sone things so |l get it
right.

One is, there is three NRC nodels, that
you do agree with what GCeorge's hypothesis -- or

thesis was, and Dana restated it, but it -- it struck
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nme as interesting, whichis they do have fundanental |y
di fferent assunptions. They're not --

MEMBER APOSTOLAKI S:  Sone.

MEMBER CORRADINI: Sone. They're not
i ke, you know, Moddel X, and then Mdel Y is just a
nore detailed Mddel X, and Model Z, which is just a
determnistic, | ess detailed, or adifferent branch of

Model X. There are literally three nodels with

potentially three different sets of sone -- sone of
t he assunpti ons were fundanentally different. | heard
you kind of agree to that. |Is that true?

M5. LOS: That is true.

MEMBER CORRADI NI :  Okay. All right. So
that's one.

Two, that the Hal den exercise, as you've
been trying to explain it -- I'mstill not sure
exactly what it is, but it's the equivalent of I went
to Kewaunee, and | watched them run essentially a
smal | break LOCAin their simulator, watched the crews
respond to it, except that yourunit with five or six
different crews, and then you threw curves at themin
terms of what should be the standard operating
procedure to address a small break and try to give
t hemdevi ations and things that will try to knock them

off and see if they either succeed or don't succeed.
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Did | hear that right?

MEMBER APOSTOLAKI S:  That's al so correct.

M5. LOS: Yes. But ahead of tine, you
are -- now your expert -- your HRA expert would know
t hat Kewaunee has a -- had a small break --

MEMBER CORRADI NI @ Yes.

M5. LOS: -- and these the correct --

MEMBER CORRADI NI :  So the three nodels of
the four nodels were predicted.

M5. LAOS: Use your nunbers --

MEMBER CORRADI NI :  Ckay.

M5. LOS: -- for those situations, and
t hen you observe what happens.

MEMBER CORRADI NI: But then you said
sonmething that really got me, which is after you did
that you said you're still not sure how to eval uate
the results of the experinment relative to the
predictions. Did | mshear that?

M5. LOS: No, no. | saidit will give us
the capability to eval uate.

MEMBER CORRADINI:  And so now, |ike an
experiment that | do in ny |ab, or sonebody does for
me inmy lab, since | don't do that anynore, is so do
you have the attributes and the procedure to do the

conmparison, or are you going to do the conparison
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procedures on the fly?

M5. LAOS: Ckay. So then, we are

determning the -- we are determning the -- what we
call "experinental design.”" W have to -- to define
what we call "success," at what point we woul d be abl e

to say that, yes, SPAR-H successfully predicted, to
come up with the nunmber it's -- you know, given the
smal | nunber of experinments, it's very unlikely.

But if, for exanple, we see that workl oad
is a bigissue in this specific exanple, and SPAR-H
identified workload as the driver of the human
failure, we believe that this is really good.

MEMBER APCSTCLAKI'S: I n the experinmental
desi gn, though, you will bring all four nodels.

M5. LAOS: Yes.

MEMBER APOCSTOLAKI S:  Ckay.

M5. LOS. W are going to bring every --
| believe -- correct meif I'mwong -- ACRO and CBDT.

MEMBER APOSTOLAKI S:  Ckay.

M5. LOS: And the NRC and | guess -- NRC
and EPRI is going to benchmark or to test PIRT, and
t hen we have ATHEANA and SPAR-H

MEMBER APOSTOLAKIS: That's very good
That's very good. Now -- | forgot what | was going to

say.
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MR. BANERJEE: What's even nore inportant,

somet hing that you said, was you tried to understand
t he reasons why these nodels don't agree. And | don't
know i f such a small set of experinments can actually
shed light on what is right or wong, but it's
wort hwhil e finding out at | east what the reasons are,
you know?

MEMBER CORRADI NI :  So that actually |eads
nme t o anot her question, which INPQ for their training
and their reaccreditation of all the plants, part of
t he observations are always these crew observati ons.
s there just a disconnect on -- or is it
i nappropriate to understand fromall of the sinmulator
training and all of the various events at all the
plants, to try to extract something that you can use
as a conparison to these nodels? It just seens to ne
they are doing this again and again and again at al
the plants, at |east when | was at Kewaunee wat chi ng
this

MEMBER BONACA: Yes, but they don't --
they don't put in the nonkey wench that they do at --

MEMBER CORRADI NI : Wl |, yes, they do, and
the simulator training is --

MEMBER BONACA: Yes, you do sone

variations, but |I'm saying that when you are | ooking
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at the center-oriented procedures to see if they --
they seemto fall back on the center oriented. But
this is sonething -- sonething different.

MEMBER APOSTCOLAKIS: It is different.

MEMBER CORRADINI: So it's a nore
controlled environnent.

MEMBER APOSTOLAKIS: | would like -- U
nmean, this is great. But what | also would like to
see is, before that or in parallel with this, to see
acritical evaluation of the details of the nodels by
people |ike you. Wat do | mean by that?

You nentioned the two reports, the NUREGs

t hat | ooked at nodel's best -- good practices, and so
on. They are -- as | recall the good practices
report, it said you had a nunber of steps that you

t hought were the good -- a good thing to do, and then
you searched to see whether each nodel -- how each
nodel addressed these steps.

And it was at a certain |level that said,
yes, this nodel does do this. OCkay? This nodel does
it peripherally, but not in detail. Wat |I'm saying
is -- what | nean by "critical evaluation” is to go a
coupl e of levels down and say, yes, this nodel does
it. They account for dependencies, they account this

way, and we think that's not right for such-and-such
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a reason

I n other words, evaluate the way they do
it, not just the fact that they do it. And | think
that will be a great thing to have in addition to the
experinments, and then | think everybody will be --
will begin to -- first of all, another thing that I
have noti ced, and maybe you di sagree, but as you know

| had an opportunity to | ook at the EPRI nodel and the

ATHEANA nodel in nore detail, and | nust say | was
surprised by how much -- how simlar they are in many
respects.

| thought that, you know, the EPRI nodel
they -- and | hope Jeff will forgive ne. | thought it
was on a nmuch shaki er ground than it turned out to be.
And we had access to sonebody froma utility who is
actual ly using the nodel, and his response to a | ot of
guestions -- of our questions were very reasonabl e.
In fact, they were doing many of the things that
ATHEANA does.

So ny -- the thought inmy mndis: why,
then, not try to blend then?

M5. LOS: Ckay. | think there are two
t hi ngs.

MEMBER MAYNARD: At | east approve it. You

woul d approve --
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M5. LOS: Two different things. One is

what we call good practices. And this is the SHARP-1
framework that EPRI created at the begi nning of HRA,

and t hen t he good practices that we | ately docunent ed.

Those gui dance docunents tell you how to create your

HRA nodel as interaction with the PRA

| believe that the calculator has been
i mproved trenmendously after the good practices
conputation. And, therefore, a lot of the
fundanentals that -- if this was derived from the
ATHEANA devel opnent and from reviewi ng the | PEs and
real | y devel opi ng an experi ence of what's goi ng wong,
you know, why results in human reliability are so
different, have addressed through those guidance
docunent s.

And we believe that the «calculators
probably will be a very good tool to do --

CHAl RVAN WALLI S:  Erasm a, can --

M5. LOS: W do not object to that.

CHAI RMAN WALLIS: -- can | now begin the
conversation? | see you've got a slide up here. 1'd
like to address that. | nean, you have a plan. Now,
when you have a plan, | first like to see what's the
objective. And the objective, | gather, is to assess

the validity of several nodels. If it's not, then
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tell me sonething el se.

M5. LAOS: Yes.

CHAI RVAN WALLIS: Then, you're going to
run sone experinents and collect data. So where we
m ght be able to help would be if you could tell us
why these particular experiments mneasure the key
t hi ngs which enable you to evaluate the nodels, and
what ki nd of data you need to collect, you know, rmaybe
how many you need to coll ect.

You know, all those kind of -- are you
just exploring the kinds of things which m ght
i nfl uence behavi or, or are you actually assessing and
val i dati ng sone nodel s, which seens to be part of the
di scussion? |In that case, the plan has to address
that in sone specific way.

M5. LOS: So we'll be happy to cone back
in January and address that.

MR. BANERJEE: |Is this a major facet of
your verification and validation program for these
nodel s, these experinents?

M5. LOS: | believe it is.

MR. BANERJEE: So, then, it would be nice
to see the experinental plan and how they're
addressi ng each issue with regard --

MEMBER APOSTCLAKI S:  Yes.
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MR. BANERJEE: What are the issues with

regard to the nodels? How are these experinments
addressing that? Wat do you expect to get out of
them at the end of the day?

MEMBER APCSTCOLAKIS: Wl l, let ne ask you
anot her question, because we keep talking about
agreenents, and so on. Were do you think, Erasm a
that there is a disagreenment around the table? |Is
there a disagreenent anywhere, or are we just

violently agreeing?

M5. LOS: | think we agree. | believe we
agr ee.

MEMBER APCSTCLAKI S:  You are focusing --
let me, then, see if I -- if we -- do we -- | nean,
t he experinental design, | agree with what Professor

Banerjee just said, and it will be great. W can neet
with the subcommittee if you' d like to discuss it.
But | still think that before we junp into
it, maybe in parallel or a little bit ahead, you
shoul d produce a docunent |i ke the good practices that

goes with a different name, goes deeper into the

nodel s, and evaluate -- and say the fundanental
prem se of this nmodel is this -- the fundanental
prem ses. | mean, there are a nunber. And then

start conparing them and then of course you will need
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to collaborate with Jeff or other representatives of
EPRI to make sure that you get the right perspective
fromtheir side.

M5. LOS: Can | ask Al an Kol okzcowski to
answer this question?

MEMBER APCSTCLAKI S: Oh, absol utely.

CHAI RMAN WALLI'S:  Well, | think what
you're saying, Ceorge, is what we're saying, too --
find out the differences between the nodels, find out
the way to run the experinent to tell which one is
right or how -- if they're both wong or sonething,
how good they are --

MEMBER APOSTCLAKI'S: But | don't want to
do only -- yes, there needs to be sonethi ng about the
dependence between hunman errors and the nodels do it.
| wanted to go down to how they do it and whet her the
anal ysts agree. And, again, the objective here is not
to bl ane anybody.

The objective is not to say, "You are bad
and I'mgood." The objective is, you know, after 20,
25 years of working inthis fieldit's time to listen
tothe other guy, andit's tinetotry to see where we
agree and where we disagree at the detailed |evel
That's nmy objective here.

M5. LOS:. W totally agree with you, but
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we believe -- and that's why | would like to have
ei ther John Forester or Al an Kol okzcowski do -- answer
that. W believe that in the nethods evaluation, with
respect to good practices, although that's -- we
naturally -- we went beneath that and we identified

t he characteristics and t he basi c assunpti ons of these
nodel s, and we tabulated it.

And we characterize themin terns of, you
know, goodness or a |ack of goodness, whatever that
is. W didn't doit ina-- the level of detail that
you probably asked to do.

MEMBER APCSTOLAKI'S:  Well, then it will be
very easy for you to do what | want.

M5. LOS: But | don't knowif it's
possible. 1Is it? W can do these things?

MEMBER APCSTCOLAKIS: It's possible.

DR. COOPER: It's very context-specific,
and that's one of the reasons why there was first a
good practices, and then a nethods evaluation with
respect to the good practices. As Erasni a expl ai ned,
good practices addresses really howyou do an HRA, the
various steps of an HRA process overal |, whereas many
of them -- the HRA nethods in fact only address
guantification.

So many of those process steps are really
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sort of outside of a specific quantification nethod,
and they really rely on howthey do things. So those
good practices were laid out, and then we -- the
net hods eval uation, then, we're supposed to | ook at,
t hen not just -- those nmethods, howthey matched up to
good practices, but also sonmething with respect to

i mpl enent ati on.

But the challenge all along is: how do
you nmake that generic? Because for one application --
let's say for at power -- it's different than it is
for shutdown or for fire, because you have -- you need
different capabilities. So what nay be good for at
power may not be -- it may not be good enough for
fire.

You know, the set of perfornance-shaping
factors that you want for at power nay be different
for fire. Maybe they should be. So that's the -- to
be able to do sonething, you know, very detailed
about, you know, evaluating some aspect of their
nodel, really has to be within the context of what
specific application you're trying to use HRA for.

MEMBER BONACA: When -- go ahead.

MEMBER SIEBER: | don't think you can
successfully benchmark t hese nodels either. There is

a |lot of aleatory uncertainty involved in human
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performance, and it's not |like you' re neasuring some
engi neering property and witing an algorithm that
wi |l predict sone engi neering performance.

| think it's much nore difficult in the
human perfornmance area, and probably the best you can
do is evaluate these qualitatively to deci de whet her
the right factors are there and properly treated,
rat her than put in your mnd in advance that you want
to reduce the nunber of nodels that you have. | think
that's --

MEMBER BONACA: That's why for nmjor
actions in PRA the |licensees depend heavily on the
si nul at or observati on.

MEMBER APOSTOLAKI'S:  If you | ook at SPAR-
H it says sonewhere there, here are the various
| evel s of stress. And if the stress level is at this
level -- if the stress is at this level, multiply the
human error probability, the nomi nal probability, by
eight. And I'msitting there and |I' m saying, "Wy?"
| s that consistent with what ATHEANA says you shoul d
do? Wy 8 and not 157

See, this is the question that | think
sonmebody has to address.

M5. LOS: You have to have data, and we

are creating the HERA database, which will help us
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MEMBER APOSTOLAKI S:  No.

M5. LOS: -- potentially address sone of
t hese questions, and we are going to do sinmulator --

MEMBER APOSTOLAKIS: M point is that
first you have to ask the question, and I'd like to
see a docunent that says, "Here is what they do," and
it's maybe open to question whether these are the
appropriate levels, maybe the factors are up in the
air and they have to be validated. That's what
don't see.

MR. FORESTER. Ceorge, this is John
Forester. 1'd just like to comment on that. In terns
of the HRA reviews, there is a discussion section in
each of the nethod reviews where we do address the
under | yi ng assunptions of the method and try and
address, you know, what are the problens with the
matters, what are the advantages and di sadvant ages,
and really what are the weaknesses and strengths in
terms of their assunptions, and so forth.

It is a bit buried in there, but | do
believe there is a fairly sound discussion that gets
at the strengths and weaknesses of the nmethods. Now,
t hat could be extracted out, but | think thereis sone

fairly good information in there on that.
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CHAI RVAN WALLI S: @uys, when you design

somet hi ng, you have a custoner, and you are producing
t hese nmethods for someone to use. And, really, the

only question is: when you tell the custoner

somet hing, how good is it? How -- what are you goi ng
to tell the custoner this is good for? That's what

matters eventually.

MEMBER APOSTOLAKI'S:  That's right.

MEMBER KRESS: So why not think very hard
about how can one determne the uncertainty in the
nodel s.

MEMBER APOSTCLAKIS:  Yes. | nean --

MEMBER KRESS: That |ooks |ike a tough
chore to nme. You can't just | ook at the nodel and do
a Monte Carl o uncertainty.

MEMBER APOSTOLAKI S:  No.

MEMBER KRESS:. You just don't have the
information. So it seens |ike you need to think about
how t o conduct the benchmark tests to arrive at sone
uncertainty in the predictions.

M5. LOS: And we could potentially have
to go back and do exactly what Dr. Apostol akis says,
in the sense in order to ask the right questions for
each one of the nodels, we'll have to go deeper as to

what the nodel s are assum ng.
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MEMBER APOSTCLAKIS: That's what |'m

sayi ng.

M5. LAOS: Yes.

MEMBER APOSTOLAKIS:  And you have done
already a lot of it. |'mnot denying that.

M5. LOS: Gareth, do you want to --

MR. PERRY: This is Gareth Perry again.
| do think that it woul d be useful to do sone of these
sinul ator exercises at Hal den, but I think we have to
be realistic. Really, if you think about it, | can't
remenber how many PSFs SPAR-H has. Eight? Ckay.
ATHEANA has 60 or sonething. CBDT has several

There's no way that you're going to be
able to conduct experinents that will enable you to
cal cul ate the inmpact of changi ng PSFs on human error
probabilities for sure. So, for exanple, asking
whet her the stress changes by a factor of five,
because it increased the -- sorry, a high stress
increases the failure probability by five is not
something we're going to be able to answer with these
i ssues.

MEMBER APCSTOLAKI S: That's why | want
t his eval uati on separate.

CHAI RVAN WALLIS: That's the kind of

information | |ike to hear. | mean, that's useless 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

76

nme. |If you' ve got 60 paraneters in the nodel, and
you're going to try and run experinents, that's an
awmful | ot.

MEMBER PONERS: Well, that's a question |
think that -- | don't know if this -- these
benchmar ki ng - -

CHAI RVAN WALLIS:  Well, | would say right
up front, that's a useless nodel. |If it has 60
paranmeters, which you're going to adjust to get an
answer, that's absolutely usel ess.

MEMBER ARM JO  Yes. You know, |'mnot in
-- fromthis area, but | would -- | would | ook for
something -- a ranking of what you currently believe
are the nost inportant --

CHAl RVAN WALLI S:  Yes.

MEMBER ARM JO. -- shaping factors, and
t hen separate effects tests in sone way, maybe in the
| aboratory environnent |ike Halden, to really see if
t hese stress or operator fatigue or some other factor
real ly does have that nuch of an effect.

MEMBER S| EBER: But you aren't going to be
able to tell.

MEMBER ARM JO  Well, |I'mjust saying, |
don't know howto do this sort of stuff, but it seens

to me when you have that nany variabl es operating
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si mul t aneously, | don't know how you --

MEMBER APOSTOLAKIS: It's precisely for
that reason that | don't think we should rely only on
the experinents. That's why | think we need the
experts in the field to create this conparative
eval uation and rai se questions. Maybe you don't want
to say that this is wong, but at |east ask the
guestion, because it's true what Gareth said. You
cannot test all these things here.

MR. BANERJEE: No. But what they were
saying, if | understood it correctly, was that they
woul d be pre-predictions of this --

MEMBER APCSTCLAKIS: O i nportance.

MR. BANERJEE: Yes, of --

MEMBER APOSTOLAKI S: | nportance of the
factors.

MR. BANERJEE: -- of these, let's say,
benchmar ki ng exerci ses. And these pre-predictions may
or may not be right. But if they were not right, they
woul d try to understand why.

MEMBER APOSTOLAKI'S:  That's right.

MR BANERJEE: | nean, | think this field
is going to be open to qualitative attacks for a | ong,
long tine. | nmean, you' re not going to have

guantitative --
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MEMBER APOSTCLAKI S:  Yes.

MR. BANERJEE: But even if you |l ook at,
say, the so-called predictive nethods for good
nmechani cs of sonething, these codes have hundreds of
paranmeters in them which are adjustable. And the
nunber of experinents that can be done are very
limted.

So the situationisn't all that different.
| nmean, we don't test every paraneter. W nay choose
five or six which we think are really inportant, and
that's our judgnent call. In sonme, you know, exercise
of the nodel s we find out where the nmain uncertainties
lie. 1'msure you guys do the sane thing in sone way.
You try to figure out, what are the nobst inportant
factors in these nodels? And see how they are
affected in an exercise |ike this.

But | think we should encourage this and
get back to really seeing what the results are. It
woul d be very interesting.

MEMBER APOSTOLAKIS: Yes, we are not
di scouraging it.

MR. BANERJEE: And I'mjust really
wonderi ng whet her there is nore data around fromeven
t he day-to-day sinulator training exercises and all,

whi ch nust be sonehow put into these nodels, right?
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| mean, you are extracting and inducing data every
day, | would think, fromall these training exercises.

M5. LOS: So we have this activity on
col l ecting data, whichis very resourceful. Actually,
it requires a lot of resources to take an event and
evaluate it froma hunman reliability perspective, and
then put it in the database.

And the activity that starts out wth
LERs, nore are | ooking at events that are -- have had
some kind of precursor analysis, etcetera. So it's
one activity that we're pursuing, and we hope two or
three years fromnow to be able to do -- to use this
data as objective neasures of the -- to test the
underlying hypothesis or predictability of the HRA
nmet hods.

That's a long-term activity, which we
have, but this one -- the Hal den experinents give us
a controll ed environnent to do experinments, whichl --
we believe that will help us to expedite our process
for understandi ng the net hods.

MR. BANERJEE: Well, | like the pre-
prediction --

MEMBER APOSTOLAKI'S: To sunmari ze now - -
we have to summarize. To sunmmarize, it seens to nme if

there is a disagreenent it is -- it is the degree to
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which you rely on the experinments. | would like to
see -- and I'mwi lling to say, fine, you ve done sone
of it already in the good practices, but I'd like to
see a critical evaluation of these nodels and their
assunptions in parallel with this activity, which |
believe is very inportant, but | wouldn't rely only on
this activity.

And | think if you have a group of experts
who are fam liar with these nethods, have used them
you certainly have people that have used SPAR-H
ATHEANA obvi ously, but nmaybe get Jeff or sonmebody who
is experienced with the EPRI nodel who can go alittle
deeper than what we have done. | think that would be
extrenely valuable to everybody, and then we'll see
what happens. Then we'll see what happens, but it --

CHAI RVAN WALLIS: George, how do you
critically eval uate wi thout an experinent? Unless you
-- | can evaluate whether it's nmathematically
consi stent or sonething, but that's not the question
here. The question is: are these hypotheses valid?
Isn't that the thing?

And then, if they are valid, how do you
guantify themin sone way?

MEMBER APOSTOLAKI S: But, first, | want to

have an identification of these hypotheses. | want
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themto raise the questions first.

CHAI RMVAN WALLI'S: So you want a | ogi cal
eval uati on of the hypotheses.

MEMBER APOSTOLAKI S:  Yes.

MR BANERJEE: But there was -- and
sonebody said --

MEMBER APOSTOLAKI S:  And there is -- these
peopl e are very experienced, right?

MR BANERJEE: -- that there was an
eval uati on done.

MEMBER APOSTOLAKI S:  Sorry?

MR. BANERJEE: Sonebody said on the phone
that the evaluation is buried in --

MEMBER APOSTCOLAKI'S:  No, to sonme extent
it's done. And what |I'msaying is, great, build on
that and go a coupl e of | evel s deeper to actually | ook
at how each nodel is doing certain things and raise
guestions, conpare with what -- it's a conparative
eval uation, really. ATHEANA does this in this area,
this other nodel does that, and naybe there are sone
guesti ons.

CHAI RVAN WALLI'S:  Now, can we ask Erasm a
to sunmarize at this tine?

MEMBER APOSTOLAKIS: |'m done. Do you

have any sunmary responses?
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CHAI RVAN WALLI S:  What do you want us to

take away fromthis?

MEMBER APOSTOLAKIS: What |I'mreally
struggling for is: how do we add any value in a
letter? | nean, we discussed all kinds of stuff, and
| don't see there's any sort of real focus on what we
need to say.

MR. BANERJEE: It's very inportant.

CHAI RVAN WALLI S: George, can you tell us
what you want us to say, and then naybe we can say it
-- we can see if that's appropriate? Wat would you
like us to say? | had to ask Gareth to -- are you the
custoner, Gareth, for this work?

MR. PERRY: Sort of, yes.

CHAI RVAN WALLIS:  Yes, | think it would be
nice to hear fromthe custoner, too. So can you both
summari ze your --

MEMBER APCSTCOLAKIS: Can | also tell you
what | woul d say?

CHAl RMAN WALLI'S:  No, no, George. You're
not all owed to say anyt hing.

(Laughter.)

MEMBER APOSTCLAKI'S:  No. Because | want
themto react to it.

CHAl RMAN WALLI S: | want themto tell us
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what woul d be nost useful for us tosay inaletter to
help them Now, can you tell us --

M5. LAOS: | would ask John Monni nger to
do the --

CHAl RMAN WALLI S:  Your nmanager ?

M5. LAOS: John Monni nger.

CHAI RMAN WALLI S: Ckay. Ask the manager,
then. You have any opportunity nowto tell us what
you'd like to -- like us to say in our letter.

MEMBER APCSTCOLAKIS: What is it that you
woul d |ike?

M5. LAOS: John, do you want to make --

MR. MONNI NGER: This is John Mnninger
fromthe Ofice of Research. | guess first off, you
know, we weren't explicitly requesting a letter. But
if aletter was to cone, you know, fromthe ACRS, one
thing we think is inportant to recognize, the
advancenments or the contributions, or the work that
has been done to date in, you know, the establishment
of the good practices and the evaluation of the
nmet hods agai nst the good practices.

CHAI RMAN WALLIS: Didn't we send you a
letter on that already?

MEMBER APOSTOLAKI S:  Yes, we did.

MR. MONNI NGER: Yes. Yes, you did. The
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second thing with regard to the planned experinents
wi th Hal den, we are still, you know, in the planning
phases with them The kickoff nmeeting is later |
guess in the beginning part of Decenber.

| think, you know, sonething along the
lines of, you know, a qualitative endorsenment of the
proposal to go forward with the program but with, you
know, sone type of caveats to the extent that the
committee woul d |i ke to be i nformed of the objectives,
t he approach, etcetera. You know, further briefings,
i nteractions on the program woul d be, you know,
hel pful .

You know, the notion with regards to the
critical evaluation of the HRA nmethods, | guess one
guestion conmes to ny mnd, you know, do you do that,
you know, if we were to do that, or, you know, if we
had the resources to do that? Wuld you do that in
parallel, or would you proceed first with the -- you
know, the benchnmarki ng exerci ses? And then, you know,
see what the results of that are, and then, you know,
go a step belowinto the critical evaluation of the
nmet hods and nodels. So --

MR. THORNSBERRY: Dr. Wallis, I'd like to
also -- the staff is here on our request. This falls

under the category of an ACRS initiative. So like
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John said, they weren't specifically comng to us to
ask for a letter. It was our initiative led by Dr.
Apost ol aki s.

MEMBER APOSTOLAKI S:  They'd rat her be |eft
al one.

MR THORNSBERRY: And it fell out of our
subconmittee neeting in the sunmer. So it's really
kind of our initiative is why they're here, to set the
stage and tell us what they've been doing. But the
things that came out of the subcomrittee led us to
this, so that we could give sone additional guidance
beyond what they're already doing.

CHAI RVAN WALLI' S: Do you have anything to
say, Gareth?

MR. PERRY: Actually, | think a ot of
what we need is probably being done in 1842, to the
extent that there is a review of the nodels that
expl ai ns what the nodels can and what they can't do.
It probably would help to have maybe a little nore
confidence in sone of the nodels that we use, such as
SPAR-H.  But | think certainly an attachnent of

whet her it's good enough for the purposes for which we

use it is -- certainly would be hel pful.
Personally, I'"'minterested in the results
of these experinents, particularly if they -- if they
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-- what they can do is to highlight for us what are
t he nost inportant perfornmance-shaping factors. And
| would prefer themto be performance-shaping factors
t hat sonmehow you can neasure as opposed to sonething
like stress, which is sonething you have to -- you
have to think about what it neans.

But | think -- | think certainly I'mvery
happy with the 1842 docunent. | think that was really
hel pful to us.

CHAI RVAN WALLIS: This is the one that we
revi ewed before.

MR. PERRY: Yes, this is the one you
revi ewed before.

CHAl RVAN WALLIS: W've witten a letter
on that already.

MR PERRY: Yes, yes.

MEMBER BONACA: | have a question for
Gareth. Right now, since the SPAR-H is being used to
nodel different plants out there for which there are
already PRAs, |'m sure there are many instances the
staff reviews HRA assunptions in this -- in this
report agai nst what you're predicting yourself. |
nmean, do you find some convergence there taking pl ace?
| nmean, with respect to what you used in the past, or

do you find wide differences still?
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MR. PERRY: Actually, that's hard for ne

to say, since | don't get involved with the reviews
nysel f.

MEMBER BONACA: | under st and.

MR. PERRY: But let nme tell you one of the
t hi ngs that we do have problens with, and particularly
inthings likethe significance determ nation process.
It's not the routine human error probabilities |ike
failure to depressurize, for exanple. W don't --
there seens to be general agreenment that it's within
a certain band.

But it's the -- it's the unusual things
like the recovery actions that our |icensees claim
that they can doin a certaintine to denonstrate that
this particular event was not a high-risk event. And
| think a ot of those things are actually not even
addressed by many of the nodels. The nodels just
don't apply in those situations.

CHAI RVAN WALLIS: Okay. George, was it --

MEMBER APCSTOLAKIS:  Well, let ne tell you
what | think.

MR. BANERJEE: Excuse ne. Wy don't the
nodel s apply in those regions?

MR. PERRY: Because the nmajority of the

nodel s have been devel oped to address control room
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responses to procedures, | think, in the min. I
nmean, yes, you can adapt ATHEANA probably to go beyond
that. But ATHEANA isn't the nmethod that is wdely
used by industry, for exanple.

MR BANERJEE: But wouldn't that be an
inmportant initiative on the part of Research, to try
to <collect this information that through the
significance evaluation process is being really
devel oped and used, and to gat her an under st andi ng of
what is happening out there insofar as -- | nmean,
there's a wealth of information being generated there
at the working level on -- in the field.

MR, PERRY: Yes.

MR BANERJEE: And | think that that's
somet hing that could be m ned.

MR. PERRY: Yes, and | think probably that
could go into here, probably is where that -- that
woul d be useful input to HERA | think.

MR. BANERJEE: But comi ng back to -- you
sai d that one of the najor areas where you have a need
currently -- recovery actions or whatever 00 which are
not necessarily control room oriented, how do you
handl e t hese right now?

MR. PERRY: Typically, we handle them

t hrough di scussion with the licensee. They'Il tell us
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what they think is the case, and we will inquire --
typically, what we | ook at actually is the -- is what
ATHEANA coul d cal I the context, and make a deci si on on
t hat basis whether we think the action is feasible,
and then we either reach agreenent or disagreenent
with the Iicensee on whether we think it's a feasible
action.

MR. BANERJEE: But would you like to have
something a little nore -- or is this a satisfactory
situation?

MR. PERRY: You know, for what we're
dealing with, this -- I"'mnot sure if you' re famliar
with the significance determ nation process, but it's
really meant to be a qui ck eval uation to determ ne the

extent of the additional inspection that we give to

plants. | don't think we need a najor new tool to do
that. | think we can -- we should be able to deal
with it.

But | think what we do need, though, is a
little bit nore basis perhaps on what are the
i mportant factors that decide whether an action is
f easi bl e or not.

MEMBER APOSTOLAKIS:  Yes, let ne -- 1'd
like to read the three lines that they have here for

reconmendat i ons.

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

90

MR. BANERJEE: Well, just one thing I
wanted to ask you, because this hasn't really -- |
haven't got to the end of this. W hear about people
having to switch fromhot leg injection to cold |eg
injection, or cold leginjectionto hot |leginjection,
a variety of stuff that people have to do in various
acci dents.

s that covered by these nodels, or is
that falling under what is --

MR. PERRY: No, that would be covered by
t he nodel s.

MR. BANERJEE: That will be covered.

VR. PERRY: Because those are
procedural i zed acti ons.

MR. BANERJEE: (kay.

CHAI RVAN WALLIS: Ckay. Are we --

MEMBER APOSTOLAKIS:  So what -- 1'd Iike
to know in the next mnute the reaction of the staff
-- this is inmportant -- if the recomendati on was
this. The staff should eval uate the agency's hunman
reliability nodels and the nodel s i ncluded i n the EPR
HRA cal cul ator and create a plan for the devel opnent
of either a single nodel for the agency to use or an
integrated suite of nodels to be used in specific

ci rcunstances. Wuld that be sonething that would
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cause a heartburn?

CHAI RVAN WALLI S:  Yes, you should create
a nodel which can be used for the purposes of --

M5. LOS: A nodel or a suite of nopdels.

MEMBER APOSTOLAKIS: Yes, or a suite of
nodel s. But right now we're asking for a plan.

CHAI RVAN WALLIS: Aren't they doing that
al ready? | nean, | hope they're doing that already.

MR. MONNI NGER: It sounds very broad and
open. | mean, it sounds very feasible. | nean,
you're saying either a single one or a suite of
nodel s, t hat would be appropriate for t he
ci rcunst ances.

MEMBER APOSTCLAKIS: But | would like to
see a plan that says by this time we are conparing
t hese, we are hoping to get these conclusions. Then,
we do these experinments. This is the objective. This
is what we are getting by this tine. Then, by that
time we're going to do sonething el se. Having in mnd
this ultimte goal of either one nodel or a suite of
nodels that are not developed independently for
specific applications. So, yes, it's broad.

CHAI RMAN WALLIS: | guess what we're
sayi ng, though, is that the plan should be nore

struct ured.
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MEMBER APOSTCLAKI S: R ght.

CHAI RVAN WALLI S:  And there should be sone
| ogical threads which we can |ook at, and so on.
That's --

MEMBER APCSTOLAKIS:  So what woul d be
somet hing that --

CHAI RVAN WALLIS: But | don't think they
asked them to develop a plan. They already have a
pl an, so we are commenting on it, aren't we? George?

MEMBER APOSTOLAKIS: Well, they have a
plan, and |I'masking for a new plan. | don't know.

A sub-plan. So the plan that they presented to us is
much broader. It's a human factors, human -- this is
specifically human reliability, a plan to achieve a
specific goal, either a single nodel or a suite of
nodel s, an integrated --

CHAl RVAN WALLIS: Well, we don't quite
know which is appropriate yet, until we | ook at the
context of this, do we?

MEMBER APOSTOLAKI S:  What ?

CHAI RVAN WALLIS: It may be that the use
requires several nodels. | don't know.

MEMBER APCSTOLAKI'S: But that's what it
says, or an integrated suite of nodels.

CHAl RMAN WALLIS: So a plan -- you're
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| ooking for a logical plan is what you're --
MEMBER APOSTOLAKIS: Yes. And | don't
hear any objection.

CHAI RVAN WALLI S:  But that's what anybody

would do, isn't it? | mean, it's alnost |ike saying
that they' re having an illogical plan now. Therefore,
they need a logical one. |Is that --

MEMBER APOSTCLAKIS: Well, it's a matter

of focus and direction, and |"msure a lot of it they
are al ready doi ng, but now --

CHAI RVAN WALLI'S: Do we want to change --

MEMBER APCSTOLAKIS: -- it's going to be
specific: this is where we want to go, and this is
how we' re going to get there.

CHAI RVAN WALLI S:  Ckay.

MEMBER APCSTOLAKI S:  Ckay. And with that
happy thought, 1'Il turn to back to you, unless --
Dana?

MEMBER POWERS: | have a variety of
guestions to ask.

MEMBER APCSTOLAKIS: Do you want to ask
t hem now or during the -- oh, okay.

MEMBER PONERS: | don't want to ask them
during the break, no.

(Laughter.)
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MEMBER APOSTOLAKI'S:  You don't. Okay. Go

ahead, then.

MEMBER PONERS: |If we could turn to page 3

on the viewgraphs. It indicates that you're
col l aborating international entities. |'mwondering
what those entities were. |Is that just Halden? | see

|ater on you'd interact with | RSN

M5. LOS: In actuality, the plan -- and
probably | should use ny backup slides. Let's do
that. To have -- to have a steering commttee which
woul d be two nenbers fromthe U. S., and that woul d be
EPRI and NRC, and t hen have representatives fromot her
countries. So far, India has expressed an interest,
and, of course, WG risk, |IAEA, would be -- no, I'm
sorry, the OECD facilities.

And, of course, the have expressed an
interest to participate, so what we plan is to have a
steering commttee which woul d ki nd of do this thought
process, conme up with a plan, cone up with an
experinmental design, and conmunicate that with those
organi zations signatory to Halden that would like to
partici pate, and then hopefully have an agreed-upon
plan and design for the experinents that everybody
woul d agree, and then try to do the experinment.

Now, there are many i nternedi ate steps for
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that. For exanple, right now at Hal den there are
about 16 crews are running experinments, and we are
going to have a crew. A fewof us will go there to
observe and see how the experinents are run, so that
we understand what it takes to cone up with a design

It will be hopefully a neeting in January
wi th prospectives and other signatory countries, and
debate what it will take. Everybody has its own
nmet hod they woul d li ke to test, its nmethod or nethods.
So it's -- there is going to be many, many steps in
between in order to cone up with the plan and the
desi gn of the experinent.

MEMBER POWNERS:. Very hel pful. Not
apparent fromthe soliloquy that was conducted here.

M5. LAOS: I'msorry. The presentation
was not on the benchmarking, and probably | should
have done that.

MEMBER POAERS: W1 you turn to page 4?
You i ndi cate that you're putting operational datainto
HERA. Could you just give ne a thunbnail sketch of
what that data are?

M5. LOS: They are -- right nowit's LER
dat a.

MEMBER POAERS: LER data. That's enough

for nme. Thank you.
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If | could turn to page 8. You indicate
you're working in the SOARCA program | understand
there is sone debate wi thin SOARCA on how nuch HRA
hel p they need. Wuld you el aborate?

DR. COOPER: Susan Cooper. They are

getting HRA help. [I'mthe HRA representative within
NRC. We have Sandi a and subcontractor SAl C. | don't
know if John and Alan are still on the l|ine, but

t hey' re hel pi ng out.

But in any case, we are getting HRA
support. | would say that the principal uncertainties
with regard to HRA support right now have to do with
how the overall project is going to proceed. But it
is the expectation of everyone involved at this point
intime that HRA will be an inportant factor in how
scenarios are refined and devel oped for devel oping
MALCOR inputs. But, you know, this -- may of the
speci fics have not been deci ded, and we're very early
on in the process.

MEMBER PONERS: Ckay. So you think you're
going to be looking at interfered accidents and not
j ust hands-of f accidents.

DR. COOPER: That's -- yes, we will be
| ooki ng at accidents that involve operator actions.

MEMBER POAERS: Ckay. Thank you
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On page 9, you indicate ATHEANA. And you

say "trial applications” under there. And | thought
we had gone through about a year of trial
applications, sol was trying to understand what -- it
doesn't say what trial applications, so | --

M5. LOS: Wat I'mtal king about here is
t he ATHEANA user's gui de, which is an addendumto the
exi sti ng ATHEANA NUREG NUREG 1624 | believe. And the
guestion is how good the user's gui de would be. Could
an HRA expert pick the user's guide and apply ATHEANA,
given that he's an expert? So --

MEMBER PONERS: So it's --

M5. LOS: -- we are going to do sone of
t hose, or we hope we will.

MEMBER POWERS: It's a novice HRA
prof essional, not a novice ACRS nenber.

M5. LAOS: Correct.

MEMBER PONERS: Which we have several.

Thank you.

Let's see, if we come down to page 10, it
says, "HRA have inplications on burnup credit for
spent fuel pools.” | found that surprising. |

wonder ed what you nmeant by that.
DR COOPER. This is a prelimnary

suggestion or indication of where we m ght help.
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There is a user need in draft from NMSS, and we have
been doi ng sone devel opnment and denonstration of HRA
capability for themin the area of spent fuel m sl oads
and cask drops. And because of that, we're -- they
see the potential useful ness of HRA in answering the
guestions, so far as allow ng burnup credit.

MEMBER PONERS: So it's really a question
of spent fuel pool operations and not so nuch about
what the actual neutron count is going to be.

DR COOPER: That's correct.

MEMBER PONERS: (kay. |If we could cone to
page 12, and, boy, do | have trepidation here. You're
tal king here about benchmarking, and I'm a little
uncl ear what you nmean by "benchmarking." And | note
that during your -- the free-formdi scussion that was
hel d that you said it may not be quite the right word.
| wonder if you could give nme two sentences on what

you nean by "benchmarking."

M5. LAOS: Wll, in the engineering
sciences, | believe that "benchmarki ng" has a very
concrete definition. 1In here, in human reliability,

gi ven that the environnent will not all ow benchmar ki ng
exercise in a very consistent way, we are not quite
sure if that's the right word.

However, what we tried to do there is to
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-- to do a testing or a determ nation of each method
capability to predict onits own. And then, given
that all those nethods will be tested out, then we'll
have the capability to conpare the nethods.

MEMBER PONERS: | see. |In other words,
you' re using "benchmark"” nmuch as it would be used for
any determnistic code. How does that code work on
this problemby itself? Thank you.

M5. LOS: |I'mhappy to hear that.

MEMBER PONERS: Let's see if | can come
back to page 10. You used the word "nodality," and
"' m not sure what you neant by that.

DR. COOPER "Mbdality" is a termused by
t hose f ol ks i nvol ved in eval uati ng nmedi cal
applications of radioactive material. That could be
brachyt herapy, it could be gamma knife, could be --
there are any nunmber of different treatnents --

MEMBER PONERS: So it's what's being done.

DR. COOPER Exactly, what's being done
and howit's -- you know, what vehicle by which it's
being done. It's a -- the work is being focused on
gama knife right now, and so that's why | say "ot her
nodalities.” It could be extended.

MEMBER POANERS:  You will quickly learn in

front of this commttee the |ess you say, the |ess
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likely you are to get in trouble.

(Laughter.)

Thank you.

Now, |et ne ask you about one question
that the conmttee has westled with a couple of
times, and that has been in the power uprates for
boiling water reactors. Especially when we are
working with BWR-4s, we have a short period of tine
for the operators to respond to indications of core
instability.

And in that discussionw ththe applicants
for the power uprates, they consistently cane in and
used THERP to estinate the reduction in operator
reliability. But they indicated to us that this
particular evolution is practiced regularly by each
crew, each year, operates this.

And, for instance, one of our applicants
i ndicated they had 50 data points with no failures,
yet he took a -- there was an i ncrease i n operator and
reliability of .01. GOkay? How do you respond to
that? And can you -- is there anything that's going
to be able to hel p us on that question in the future?

M5. LAOS: [I'Il try -- 1'll answer that
guestion froma high | evel and then probably go to --

(Laughter.)
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| believe because, as Dr. Apostolakis
nment i oned before, the Hal den experience -- experinents
can be time-driven. | believe that we could set --
and |'"'mnot quite sure if this is the tine, this --
this tinme around is going to be the tinme. but we
could potentially set up experinents with various tinme
intervals allowed for the operators and observe their
capability on well-trained actions and observe their
capability to do the action as reliably as before.

Now, | would like to note that even in
t hose wel | -trai ned scenari os that we have observati ons
so far, you do see a crew that was a little bit
delayed to conplete the action, even for a well-
trained scenario. Now, that's an indication that not
all crews may conplete the action as reliably, but |
guess it's withinthe variability of human perfornmance
t hat one expects.

MEMBER POAERS: Ckay. Finally, 1'd like
to ask a question on -- in the course of |ooking at
some NUREG guides on hazardous materials around
nucl ear powerplants, we several tines have had
licensees tell us that they equip their control roomns
wi t h sel f-contai ned breat hi ng apparati, so that shoul d
sonme noxi ous material cone into the control roomthat

operators could stay on station and continue to work
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t here.

But when we've asked them do they ever
train on that, in the simulators, | have yet to have
any of themsay yes. Now, | cannot claimto have done
a conplete survey, but |'ve asked the question at
every place | go. How would ATHEANA or any of these
human reliability nodels handl e operations under --
with self-contained breathing apparatus and any
degradationin reliability that would come fromthat?
And woul dn't the agency be interested in that kind of
i nformation?

DR. COOPER: | can't answer the |ast
guestion. Maybe you fol ks can direct us to that.
can say that with respect to the first question that
there are sone nethods that would at |east identify
that as being a potentially inportant aspect to be
consi dered as an influence on human performance.

That's only one piece of it -- an
i nportant piece to know that you actually ought to
address it. The other part is, so how does it
i nfluence human perfornmance? And that question
can't answer. | mean, we have not tried to analyze
sormething |ike that.

Right now, | don't know if there's any

information out there right now. It's not -- that
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kind of know edge, if you will, is not contained in
any HRA nethod that we have right now, just as there
isn't any know edge i n any HRA net hod ri ght now so far
as the effect of snoke on human perfornance.

Now, whether or not there is information
nore broadly across the U S. and other industries or
i n psychol ogical data, | don't know. But if you were
totry to address that, that would be nmy first step.
But it's not in any HRA nethod right now.

MEMBER PONERS: | use it -- sonething is
a stocki ng horse, because |'ve been interested init.
But we have had chal | enges in the agency with control
room habitability issues, and there's quite a |ot
assurmed and argued in connection with control room
habitability.

And | mght suggest that because of the
central role of the control roomthat you m ght want
to |l ook at some of those FSARs to identify areas of
human reliability that need to be explored as you
devel op those nodels. That conpl etes ny questions.

CHAI RMAN WALLI S: George, are you through?

MEMBER APCSTCLAKIS:  |'mt hrough.

CHAl RVAN WALLIS: So it's back to ne?

MEMBER APCSTCLAKI S: Back to you.

CHAI RVAN WALLIS:  well, nmy first conment
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was that the sort of questions that mnmy coll eague Dr.
Power has asked are the sort of thing -- one of the
sort of things |I thought we were going to be doing
her e.

| thought we were going to be | ooking at
your slides and your plan and your activities, and |
was sort of pleased when your answer to the first of
hi s questions, you actually showed us a plan. | nean,
he said, "What's your plan for international work?"
and it turned out you did have a plan, which we didn't
know, you know?

So, you know, | think the -- when folks
come before this comrttee, you have to have a plan.
You have to say, "I want this commttee to | ook at our

pl an or | ook at our list of activities," or sonething
specific, and then we can respond to that. So that --

MEMBER APOSTOLAKIS: | think it's --

CHAl RVAN WALLIS: -- off track, | wasn't
sure what you were asking us to do, and we got into
this discussion and again it wasn't clear to ne what
you were asking us to do. So --

MEMBER APCSTOLAKIS: | think one of the
things we have to do, Graham is we -- we saw t oday

what we saw also a little bit yesterday. W have too

many new nmenbers.
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CHAI RVAN WALLI'S: That's not the problem

Ceor ge.

MEMBER APOSTOLAKIS: It is a problem
because there were questions -- there were
guestions --

CHAI RVAN WALLIS: The question is: is the
staff controlling their own presentation and being
all owed to do so?

MEMBER APOSTOLAKI S:  There were questions
that the staff assunmed had been answered in many
neetings in the past, and it was true.

CHAI RVAN WALLIS: Well, how do you know
what they assuned? George, |'mnot going to get into
this conversation. |'mgoing to stop this now.

MEMBER APCSTCLAKI S: They assunme we know
what ATHEANA is, for exanple.

CHAI RVAN WALLI'S: | think we need --

M5. LOS: One clarification is that we
believe that this is nore the comrittee's neeting, |
suppose, and we had to prepare sonething --

CHAI RVAN WALLIS: But if thereis a -- |
think staff has to cone to the cormittee saying, "This
is what we're going to present to you, this is our --
thisis our" -- you know, you, it's your presentation.

These are the kind of issues where you think that we
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can contribute. O course, we'll junp into all Kkinds
of things, but if we let it go everywhere it's going
to go everywhere, and you have to bring it back agai n.

So on that note, I'd like to stop, if the
committee is happy to stop now And we'll take a
break until quarter to 11:00, and then we will do the
P&P and a few sort of adm nistrative matters, and then
we'll go to letter witing. W don't need the Court
Reporter anynore. Thank you.

(Wher eupon, at 10: 31 a.m, t he

proceedi ngs in the foregoing matter went

off the record.)
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