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P-ROCEEDI-NGS
(8:47 a.m)

MR POVERS: The purpose of this
subcommittee is for the staff to informthe ACRS on
recent progress related to the agency's research
progranms on human reliability analysis and human
factors.

| will caution you that the ACRStends to
glunmp this whole thing together as human factors or
human performance. Sonetines that causes sone
confusion in nonenclature, so indulge us in our
pecul i ar resistance to making fine distinctions in
this area.

The purpose and the scope of these
activities wll be discussed as well as the
rel ati onship bet ween t he t wo di sci pl i nes.
Presentations wll include exanples of how human
factors, data, and information are incorporated into
agency, human reliability tools, and how HRA can be
usedtoidentify and prioritize human factors data and
research needs. Hopefully we'll discuss those
research needs.

@Qus Cronenberg is the cognizant staff
engi neer for the nmeeting and knows nore about it than

all the rest of us conbined |I'm sure. Medhat el -
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Zeftawy is the designated federal official

Rul es for participation in today's
neeti ng have been announced as part of the notice of
this neeting previously published in the Federal
Regi ster of August 22, 2002. A transcript of the
neeting is being kept. Open portions of this
transcript will be nmade available as stated in the
Federal Register Notice.

It is requested that speakers first
identifying thenselves and speak wth sufficient
clarity and vol une so that they can be readily heard.

W have received no witten coments or
request for time to make oral statenents from the
menbers of the public for this neeting.

Bef ore we get started here, | want to give
the nmenbers just a little bit of background. The
purpose of the neeting is to understand where the
agency is goinginits human factors research. Again,
using the word "human factors” to cover human
reliability, human performance, and anyt hi ng el se t hat
has human involved in it.

The ACRS has been on record as recogni zi ng
that human factors is the emerging reactor safety
i ssue of the future. On the other hand, ACRS has been

relatively critical of many of the plans that the
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agency has put together to attenpt to coordinate al
the activities involving the word "human" within the
agency.

Today we're going to be nore focused,
focused primarily on the research activities. And in
devel oping this agenda with Dr. Siu, | thought that
what we should concentrate on, it clearly would be
useful to get the subconmittee educated on what has
transpired since we've got together last tinme. But
it's far nore i nportant for us to understand what the
agency needs are, what the plans are to address those
needs, and how well those tools, nodels, and
under st andi ng need t o be devel oped i n order to achi eve
what the agency needs to achieve in this area.

In fact, we've devel oped an agenda t hat
all ows copious tine for discussion of what may seem
phi | osophi cal issues. But | thinkit's inportant here
t hat we have a good under st andi ng of what the t hi nki ng
is behind the strategy to not only understand what's
goi ng to be done but why it's going to be done and how
well it's going to be done.

The intention is in fact to produce a
letter to the Comm ssion reporting what we have found
about this human factors research program since it

doesn't really mesh well with the plans for the
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research report itself. So, we're going to address it
separately.

Consequently, | am going to poll the
menbers tw ce today on what their thinking is. Once
just before the break for lunch, which should pretty
much bring to conclusion any of the formal
presentations, and once after we have conpl eted our
di scussions with the nenbers of the staff inthis area
so that we have a good understanding of what our
posi tions are and what our thinking in these subject
iS.

Do any ot her nenbers have comments they
want to make before we get started?

(No response.)

MR. POAERS: In that case, I'll call upon
Scott Newberry to open up the proceedi ngs here while
Nat han sorts out whatever hat he's wearing today.

MR. NEWBERRY: Thank you, M. Chairman.
I"mglad to be here. | wanted to cone this norning
and kick off the presentation and i ntroduce the fol ks
here at the table.

| think that you did a good job going
t hrough the objectives of the brief. That's our
understanding of the, to discuss aspects of human

reliability and human factors and all elenents or
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interactions pertaining to those areas.

By way of i ntroductions, of course, Nathan
Siu, tony left, youall know | want to nmention that
there's a bit of a transition going on in ny staff.
" mbringing some work fromNathan to Erasm a Loi s on
ny right, who will be giving alot of the presentation
today. So I'Ill just point that out to you. And of
course, Jay Persensky to ny right, who works for
Far ouk.

These progranms are in two different
di visions, which is also interesting | think, that
human factors is under Farouk and the human
reliability is in the risk assessnent division and
research. That's atopicthat werevisit periodically
internms of whether that's best. So, this is ajoint
di vi sion brief.

MR. POVERS: | would just coment that
it's been ny perception that research as an
institution here at NRC has been showi ng an enor nous
capacity to work across organi zational lines. And |
point to the PTS as an exanple of where that's been
particularly effective. So |I'mnot sure that | would
be apol ogetic about having things in two different
organi zations as an ipso facto sort of thing.

MR NEWBERRY: Well, | don't want to cone

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

9

across as apologizing. | think we continually try to
|l ook at better ways to do business, not just
conmuni cate. But you do have a teamapproach here on
this brief, which is | guess what | wanted to
nment i oned.

My remarks will be brief. I'mgoingto go
through the objectives of the brief a little bit.
"1l go through the outline of the brief and talk
about sone of the reasons we think this programis
important. Then I'll excuse nyself to head off to
anot her brief.

But before | get into the briefing
obj ectives and outline, | thought I'd nmentioned two or
three things. First, | hope you'll see today that
we' ve been responsive to a previous input fromthe
conmttee. You reviewed the research program | ast
year, and we tal ked with you about that. W sent you
a letter in terns of your conmmrents on the nethods
devel opnent and where we shoul d nove the program |
hope you'll see that we've done that. You'll see a
pretty extensive list of applications, PTS being one
you mentioned Dana, where this work is inportant.

We' ve been trying to get to you but have
been doing other things since 9-11. Some of the

people here have been working hard since | ast
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Septenmber. | think we wanted to get over here sooner
but weren't able to do that.

The last thing I'lIl mention, and it was
certainly enphasi zed in arecent SRMreceived fromthe
Conmi ssion on our budget, and that is the need to
constantly revisit our prograns to seeif they needto
be altered, increased in scope or depth, or even
sunset .

Even in the neeting with the commttee
yesterday on Reg 1174, the issue of Davi d-Besse canme
up. It mght come up today. | wouldn't be surprised
if it came up, so | thought | would just indicate to
the commttee that in the context of our prograns, and
| think in this one, we are considering re-engagi ng
the Conm ssion on what should be done on the
experience this year that could relate to safety
culture research efforts. That would be the plan
woul d think, that we would have to re-engage the
Conmi ssi on gi ven past gui dance that they had gi ven us
before we set a direction. So, that's on our plate
and I wanted to nention that up front before going
into the view graphs.

Let's go to the objectives of the brief,
which | don't think | have to spend nuch tine on

because the Chairman already nentioned them But ,
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we' re going to provide an overvi ewof the program the
activities in the program and try to enphasize the
rel ati onships between human factors and human
reliability aspects. Then, of course, we | ook forward
to getting feedback fromthe comm ttee. It's going
to be an interactive discussion. That's what we've
pl anned for.

Next slide. | won't read the view graph
but I"'mgoingtogointoalittle bit of why we think
these activities are inportant. |'m hopefully that
you'll find Bruce Hallbert's presentation, a little
bit later on the agenda, interesting and will provide
some cont ext for howthe programoveral |l rel ates hunan
factors and human reliability work.

Next slide. There's considerable activity
ri ght now across the agency in ternms of rul e-nmaking,
i censing, the oversight process, and just the basic
infrastructure itself internms of where we prioritize
what we think is inmportant, etcetera. | think you'll
see today that this programprovi des consider input to
a nunber of those areas, PTS being one that Dr. Powers
mentioned. But there's a broad need in mnmy opinion
across the agency for input fromthese prograns.

PARTI CI PANT: Coul d you eventual ly tell us

what the specific useable outputs will be, which
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you'll be providing to these other --

MR. NEVWBERRY: Yes, ny point today is that
it is our absolute intent to go through them

PARTI ClI PANT: Useabl e outputs will be
given to thermal hydraulics fromthis -

MR, NEWBERRY: I don't know that
t her mal hydraulics is going to be on the Iist, but you
should see a matrix in ny staff's discussion that
you'll be able to engage on in detail

MR. APOSTCOLAKI S: Is it because
t her mal hydraulics i s so fundanental it doesn't get any
i nput from anyt hi ng?

MR. PONERS: There's a major undertaki ng
to understand why there are so many hunan errors
conmtted in handling the nonentum equati on.

MR,  NEWBERRY: In terns of operating
experience, there are some nmmjor programs to |earn
from feedback. Certainly that's been the case this
year. You'll see activities discussed today that get
into all aspects interns of the role of the operators
certainly being able to provide recovery and prevent
damage of the core, but also the possibility of
wor seni ng the situation.

Pr ogr ans, the draw from our PRA

experience, research progranms, of course, I|line
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assessnents done by the i ndustry and work t hat we have
done goi ng back to things like | PE submttals and t he
i ke. But also, we'reinvolvedinreview ng proposals
and applications fromthe industry.

| think one of things where | expected
considerable tine to be spent today is what's com ng
inthe future, future trends, future events. | know
the comm ttee has beeninterestedininterfaceissues,
nodi fications to current control roons, staffing
policy, regulatory police involved with staffing as
wel |l as the new reactors com ng down the pipe where
there could be significant human factors/human
reliability issues.

The agency is faced with a nunber of
qguestions in ternms of the inpacts of these changes.
Froma regul atory point of view, certainly there's a
guestion, | suppose quantitative sorts of questions
that can be asked in terns of the inpact on risk and
how t he human contribution to the risk profiles of
plants manifest itself. And, we'll get into that a

little bit today.

Let's go to the next viewgraph. | think
Nat han pulled this together. It's really just a
summary of what | nentioned to show that the human
factors, PRA, or human reliability work -- providing
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i nput to the decisions that the agency is faced with.

PARTI ClI PANT: That's so general. It
doesn't really tell ne anything until you go into
speci fic needs and specific outputs.

MR NEWBERRY: Yes, it's very general
Sonetinmes it's not clear to sone that our products are
utilized in actual rule-making decisions, actual
i censi ng deci si ons.

Just recently, | know Dr. Persensky and
the staff provided a report to NRRthat was requested
and should be wutilized in how to look at the
noni tori ng aspect of the reactor oversight process in
terns of | ooking at corrective action prograns and t he
i nspection program So, that's what is meant by
noni t ori ng.

It was nmentioned that we're doing work in
t he pressurized t hermal shock area, whichw || cone up
today |I'msure. These folks are providing input to
that integrated assessnment of the current PTS rule.
We' Il have to see to what extent we should rely on the
operator in the context of |ooking at potential
nodi fications to that rule.

Then of course, the |icensing decisions,
where plants are ascribing to nmake a nodification

ei ther going froma nanual to an automatic feature or
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automatic to a manual feature. Those are |icensing
decisions, and we're working to provide input into
that sort of decision.

O course, all the way over to the left
there are the agency performance goals, which we're
trying to work towards. So, that's all the slide is
trying to showin a general way. | know | ooking at ny
staff's view graphs, which you'll get into today,
there is plenty of exanples | think that would work
fromthis outline.

Let's go to the next slide, just sort of
a way of introduction, then I'll just nove away from
the table and | et Erasm a and Jay take over the brief.
| nmentioned that Erasm a and Jay are the | eads for the
HRA and human factors research prograns, and they'l|
be doing the brief today.

| think you've got copies of our
progranmatic material, which are referenced on the
slide there in ternms of the program plan, and the
second paper, which outlines the human factors
activity.

My interest in noving forward here as
well, which | would nmention, is not only to receive
input from the committee but we're trying to give

these plans a little bit nore visibility. 1In both
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i nside and outside the agency, | think we do need
i nput. We need an understandi ng of where the work i s
being used. W're trying to do a better job at that,
interfacing with the program offices, both NRR and
NMSS. This is one step in that process.

| woul d suggest we go ahead and nove ahead
with the brief unl ess peopl e have questions for nme on
ny coments.

MR. POVNERS: One of the issues that you
may have touched on in your discussion was we tend to
say the entirety of our human performance is focused
on the performance of the licensees, and in fact, we
have substantial activities within the agency itself
where we have human performance nost notably the
i nspection forces, both resident and nonresi dent at
the various sites. Do | wunderstand that you're
thinking of 1looking into that aspect of human
performance as wel | ?

MR, PERSENSKY: If 1 may? [''m Jay
Per sensky.

One of the things that was in the second
paper on the human factors aspects of the project was
an attenpt to transfer knowl edge. | think that's the
way | characterize it in that paper. The idea there

was to devel op sone training prograns for the staff,
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the inspection staff, that they had a better
appreci ati on/understanding of some of the human

factors issues as well as just recognition that it's
time to call sonebody elseit. So, that's one of the
topics that | have here as far as an infrastructure
t opi c.

From t he standpoi nt of nucl ear power
plants, fromthe materials side, we've actually been
asked by NVSS to help them human factor, meke their
i nspection nodul es easier to use. So, we're working
with NMSS on that project right now It's sort of a
consultative effort as opposed to a nmmjor research
effort, but we are providing sone support in that
area. W're noving in that direction slowy.

MR. POAERS: One of the big issues that's
going to enmerge tonorrow actually has to do with the
ease wWith which the NRC staff can approach the
significance determnation process in the fire
protection area. I nmean it's a classic human
performance kind of issue there. And so, |'m just
aski ng are we t hi nki ng about human perfornmance, not on
the part of the licensee but on the part of the
regul ator now?

MR. PERSENSKY: The sinple answer is

yes", we are.
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MR. POAERS: O her questions for the now

gone M. Newberry?

(Laughter.)

MR. NEWBERRY: |'mright here. | was just
packi ng ny bags.

MR. PONERS: |If there are none, thenlet's
proceed ahead.

M5. LOS: M nanme is Erasmia Lois. |
wor k for the Probabilistic Ri sk Anal ysis Branch of the
Ofice of Research. | undertook recently the
responsibility for the human reliability analysis
program We're in transition as Scott nentioned and
Nat han had rel ayed before. He is here to answer your
t ough questions. | amgoing to do the easy ones.

Regarding background in HRA, | was
i nvol ved earlier onat the NRCwi th the devel opnent of
what we called in the early 90s predicted performance
i ndi cators t hr ough pl ant progr ans, program
ef fectiveness, mai ntenance, training, etcetera. Then
| nmoved on to review IPs and that gave ne the
opportunity toreally conprehend the inportance of HRA
with respect to the PRAs. And recently, |'ve been
i nvol ved i n devel opi ng st andar ds, PRA gui dance. That
al so invol ves HRA

Regarding the outline, I"mgoing to first
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address the rel ati onshi ps of humanreliability factors
then I will present an overall status of the plan,
what we have right now, activities that are goi ng on
right now  Then I'm going to address a couple of
specific activities, the advanced reactors, and the
data coll ection and anal ysis project.

Next slide. This attenpts to present the
interfaces of the human reliability and human factors
work. Human reliability is part of PRA, and PRA draws
on many di sciplines: nucleonics, thernmohydraulics,
etcetera. HRAis the part of PRAthat hel ps nodel ---
under st andi ng of human performance under accident
condi tions.

The nodel s, and they tell that we need to
do a PRA, come from work that is done from human
factors engineering and related disciplines:
psychol ogy, etcetera. So human factors is focusing on
conpr ehendi ng human performance in nuclear power
pl ants and under acci dent conditions. Mbddel s and data
devel oped there are used by HRA. Al so, human factors
work in research. They define new issues that we
shoul d cover as part of human reliability analysis.

As an out put fromperform ng HRA, we coul d
provide or are providing to human factors work area

that they may focus, they nmay need to focus nore of
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their work scenarios or specific contexts.

HRA nodel i ng needs, we have -- and al so,
how to help human factors work to prioritize their
i ssues for work to be done.

MR LEITCH It seens to nme, nost of the

current vintage of plants were built with digita

i nstrument control systens -- | nmean anal og i nstrunent
control systenms | should say. Many of the
replacements are digital. Sone of the replacenents

are bei ng done pieceneal as the systemis obsol ete.
There is a digital replacenent for a particular
compound.

Now | woul d thi nk that whol e i ssue of how
that information is presented to the operator would
be, as Dana says, sonething with "human” in it. But
|"mtrying to get clear, would that be sonething that
was analyzed in the human factors or human
reliability?

MR. PERSENSKY: It's primarily been a
human factors effort to date. W' Il be discussing
some of that work. For the reasons that you just
brought up, we are doing some work in that area.

MR. LEI TCH. Because we have very little
opportunity to design a conpletely new control room

but there are a nunber of nodifications being nade
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t hat i nfluence operator perfornmance.

MR. PERSENSKY: Right, and we're pretty
much aware of those and we're tracking that both in
terms of what we're doing here to develop review
gui dance. We're also with EPRI on their devel opnent
of sone guidance for the design of hybrid contro
rooms, which is what we call them

MR. LEITCH Ckay. And you're going to
get into that nore later?

MR. PERSENSKY: Yes, I'll get into that
| ater.

MR LEITCH  Ckay, thanks.

M5. LOS: But also from nmy HRA
per spective, as our conprehensi on and understandingis
i ncreased and the work is done at human factors, we
plan to al so i nprove our nodeling capability and data
capability for HRA analysis. So that's one feedback
| ook. And, and I'mgoing to talk a little bit nore
| ater on that too.

MR, LEITCH  Ckay, thank you.

MR, PONERS: The nore | look at this
slide, the nore | like it because it has lots of
t hings that can be the focus of our discussion.

One of those areas is the right side that

says "PRA" and then it says "HRA". | think there's no
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question that the human reliability analysis that
takes place in PRA presents a set of crucial
questions, a set of crucial nodes in there where you
have t o have probabilities that the operator will make
an error of omssion in the course of his activities.
And, we put nunbers in there.

What | struggle to understand are really
two things. Howwell do we knowthose nunbers that we
put in there, and howwel|l do we knowthe distribution
of values that those nunbers could actually adopt?

In the course of the day, 1'd like to
explore that to know better how well we know those
nunbers. If we know them well enough, that's one
position. If we need to knowthembetter then how do
we go about know ng them better?

There have been a huge nunber of
approaches for devel opi ng those nunbers. | think
lost track right after the first one. But there's
slim odd and a whol e bunch of things. Culmnating
perhaps i n sonme Greek thing, whichw |l forever remain
namel ess ot herwi se.

MR APOSTOLAKIS: M sspelled too?

MR POVERS: | don't know whet her they
m sspelled it or whether the G eeks m sspell ed.

|"d like to have some understandi ng of
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where we stand there. It boils down to the question
of do we know things well enough there?

"1l comment that a source of confusionto
t he ACRS or surprise confusion on ny part -- the rest
of it was just surprise -- is that we've gotten a
string of power uprates com ng beforethe comrtteein
which the times available to the operators to do
t hi ngs have been shorten. O course, peopl e | ooked at
t hose and sai d does that have any i npact on the safety
and reliability?

I n general, the conclusion fromboth the
peopl e applying for the license or the power extension
was that "no", there was no real inpact. The
reviewers said the same thing. But, there was never
any what |1'd call a detailed analysis that said we've
taken these variety of nmethods for estimating human
reliability and the vast anmount of data that we have
avail abl e to supports those, we found that verily this
was true.

W did get some interesting nunbers in
which relatively fine distinctions and probability
wer e made that seenmed to be contrary to our intuition
on how accurately these HRA nunbers can be esti mat ed.
So, any clarification you could provide in that area

woul d be extraordinarily useful.
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| do like the slide because it says that
there i s a feedback between human factors and t he HRA
nodels. And, I'd |ike to understand that better.

MR. FORD: On that issue -- and |'mnewto
this field so please excuse the sinplicity of the
questi on. HRA | understand, which is just the
probability that such and such an action wll take
pl ace at such and such a time.

What is human factors? Just how to inprove on
that reactiontime and reliability? Is it ergonomcs
and things of this nature? O, in that scenario, give
an exanpl e of human factors?

MR. PERSENSKY: Well, as you said, the

ergonom cs, the timng -- human factors is a multi-
di sciplinary science or discipline. It's often
referred to as human factors engineering. |It's nost

commonly heard, if you listen to ads and things |ike
that in terns of ergonomics. It addresses views and
things |ike that.

Froma nore scientific standpoint, it gets
into the issues of training procedures, the
qualifications of the people that are doi ng t he work,
t he man/ machine interface. It's the whol e picture of
how t he person interacts with the system

MR.  FORD: Ckay, so it's a way of
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i mproving on the actual data of HRA?

MR. PERSENSKY: One of the outputsinthis
figure hereis that it would be in fact to help build
a better database or to inprove on the data that is
used in the HRA nodels.

MR. FORD: Thank you.

MR SIU |'djust like to comment. HRA,
certainly one of its functions is indeed to provide
nunbers that go into the PRA. But HRA al so devel ops
the, if you will, the input, the variables, the
par anet ers. It defines those paranmeters. It says
what are the errors that can occur or need to be
consi der ed?

Sothere's aqualitative aspect tothat as well.
There's an issue of what are the factors that affect
the |ikelihood of those acts succeeding or failing.
That's clearly where the --

MR FORD: And the feedback i s to somewhat
control the input paraneters to the HRA

MR SIU  That's right.

M5. LA S: The exanpl e, the second hal f of
this norning's presentation will help clarify that
i Ssue.

Regarding the overall plan status, as

Scott nentioned before, we're behind because of

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

unfortunately September 11'". The | ast plan update is
May of 2001. It's a five-year program Some
activities are near conpletion. For exanple, the PTS
wor k and t he work on quantification, including howdo
you address uncertainty.

O her activities are underway or pl anned.
W expect to update it to keep the plan alive.
Therefore, dates and mlestones will be updated and
projects wll be added/deleted. For exanpl e,
vul nerability assessnent was not part of the program

Al so, work on HRA gui dance and standards. W

plan to have a higher level plan, to have a higher
| evel plan activity description.

Next slide pl ease.

MR. PONERS. Let nme ask you. Wen you say
a "higher level plan", it seenms to ne in the HRA area,
it's mnore than just the nunbers. It's the
identification of where errors of om ssion can be
made. That's inherently a qualitative thing. You
just do that, and you do the best you can. People
critique you and over tinme it gets refined. By now
for existing reactors, | guess we've kind of got it.
| don't knowthat that's the case, but ny hopeisit's
t he case.

But the nunbers t hensel ves, you put those
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nunbers in and you say the probability of human error
is 1 chance out of 100 this guy will make a m st ake.
And t hen sonebody says well, howaccurateis that? Is
it 1 chance out of 100, or is it 1.1 chances out of
100? You snicker and say it's between 1 in 10 and 1
in 1,000, is that good enough? How do | know that's
t he case?

How do | persuade Dr. Ford over here, who
only understands corrosion potentials, and insist --
| mean he can under stand corrosion potentials because
he can cal culate them and then he can conpare them
agai nst experinmental data. And if the curve doesn't
go through the lines, he does sonething to his node
to calculate it better, right?

How do | do a correspondi ng thing over
here to persuade himthat the nunmber |'mputting in
t here has sone relationship to reality?

M5. LOS: W hopethat we'll address this
question with denonstrating how we plan to coll ect
sonme data that will provide nore objective values in
t hose esti mates.

MR. WALLIS: | guess what the Chairman is
getting at, is there sonme kind of an academc
di sci pline or sonething?

MR FORD: |Is there an algorismto show
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response tinme, frequency of response tinmes?

MR WALLI S: O are you charting new
territory all thetinme here, or is there sonme standard
way of doing it, which is established and recogni zed
and bel i evabl e?

M5. LOS: We have t he opportunity through
simul ator exercises to kind of establish response
tinme. I mean we get the time through
t her rohydraul i cs. And t hen howwel | peopl e respond to
that, the only real -- the best data we can have is
t hr ough si mul at or experinments, and that's exactly what
we're going to --

MR. FORD: But do you have a distribution
of response tinmes fromthe sinul at or experinents? Can
you put down t hat that response tine is an al gori smof
each of the operators or experinments of the operator?

MR APOCSTOLAKIS: No, you can't.

MR SIU At this point, we can't. As
Erasmia is saying, we're trying to collect enpirica
data. That collection won't be to just go out and
col | ect data, of course. There are qualitative nodels
that say there is certain things that seem to be
i mportant that affect performance. |In fact, you're
goi ng to hear a nice presentation on that | ater today.

What you' Il see al so of course is that we
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don't yet have the nechanistic nodel that takes us
from these factors all the way to a human failure
event in the PRA nodel, which can be lots of mcro-
errors and mcro-recoveries all sw shed together into
some general functional failure. | think that's
sonet hing we coul d be driving towards.

| know Jay has been perusing sone of
t hese things. Wen we tal k about sinmulation nodels
for exanple for operators, one mght hope to
eventually develop that kind of mechani stic
representation. W certainly don't have it at this
poi nt .

MR. PONERS: One of the topics that has
come before the commttee in just recent nonths in
this regard has to do with the power uprates again
The particul ar i ssue, peopl e assi gned sone probability
of human error. | think it was 1 in 100. Wen we
asked the applicant "do you test
onthis inyour simulator", he said "oh, yes. W test
on it reqgularly.” "How quickly do the operators
respond?" He said, "Wthin about 30 seconds."” They
never failed to do it correctly.

It was 52 tines in one case that they had
never failed. Andin all cases, the response tine was

within 30 seconds. But they still used 1 in 100 as
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the failure probability. That seenmed to be a conpl ete
nmystery to everyone. | mean why that number in the
face of all this enpirical evidence?

And of course people said, "sinmulators
are one thing, actual planned events are quite
another." So, to account for that. But, that still
didn't answer Dr. WAl lis' question of why 1in 100 and
not 1 in 107?

MR. SIU.  Maybe we should continue, but
just a quick response on that, Dr. Powers.

O course, one of the notions behind
ATHENA was that you try to look for the conditions
under whi ch failure m ght occur, that m ght pronpt the
failure. Not know ng anything about the exanple
you' re tal ki ng about, | don't know howt he conditions
space was probed to see if they could challenge the
operators in sonething that goes beyond --

MR PONERS: They used THERP.

MR SIU Well, you re saying there's a
certain set of enpirical data but it covered a certain
set of phase space, if youwll. The questionis are
there other parts of phase space that m ght be risk
i mportant that were not probed and therefore, how do
you deal with that?

| guess all | can say is that in things
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i ke PTS what we're trying to do is to use evidence
fromtal king with crews or trainers of crews and bl end
that in to say under this circunstance, howlikely do
you t hi nk success woul d be? But again, we don't have
t he nechani stic nodel for doing that.

MR. BONACA: One question | haveis in your
pl an you tal k about going to | ook at current synptom
oriented procedures. And that was a suggestion that
we made about two years ago. Is there a plan al ready
in place to do that?

| guess the feeling is that there is so
much information there that could be very effective.
Because | know for one -- | participated in sonme of
them -- there is an enornous anount of information
devel oped to build the outcomes of the procedures.
And they're synptomoriented in a sense. There was a
ot of effort to determne the Ilikelihood of the
nunber of possible outconmes from a reaction. One
woul d be nore successful than the other would be.

So, | would like to hear nore about the
pl an that you have to do that. | know you have it in
your pl an.

And also, the accessibility of this
information to you. | nmean will the Iicensee nmake it

accessible to you? Is it available? | don't knowif
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it'stheright tine to ask that question, but I would
i ke to hear about that.

MR SIU At this point, quite honestly,
we haven't done anything on that. W had put it in
our plan. W had full intentions of doing work on
t hat probl em but again, with other activities getting
in the way, we just haven't gotten to it.

MR. BONACA: Because | wanted to say there
were literally hundreds or many years of simulator
data collected, reflected in those synptomoriented
procedures. | mean the BWR effort |ast years with

iterations and iterations and refinenents. So there

is a huge volume of work there. And if it's
accessible fromthe vendors, | think it would be a
great hel p.

It's being collected under this program
where you have a different kind of reaction and
obj ective than the one that the sinulator people were
using at that tinme or the synptomoriented peopl e were
using. So, | would really encourage you to get access
to that information.

MR, APCSTOLAKIS: Coming to this slide,
some questions | guess should be addressed to the
slides these guys prepared.

It says SPAR npodel s under t he conventi onal
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reactors for nonitoring. It seens to ne you have the
reactor oversight process ontheleft. It seens to ne
t hat you can help the NRC i nspectors to do their job
alittle better.

It's still a question mark in nmy m nd why
there were no reports that | know of from the
i nspectors that things were happeni ng t hat were out of
the ordinary. The first reaction of course is to
still blamng the utility, but it's not clear to ne
why t he frequent change of various filters and so were
not noted in some papers and noti ces.

So t he SPAR nodel s again -- the PAR out of
course and so on -- but it seems it would be useful
for this work to also address the issue of NRC
i nspectors. |Is that going to be done?

M5. LOS: W have that as part of the
infrastructure, which addresses all of that.

MR. APCSTOLAKI S: Ch, okay.

M5. LAS: It's actually enbedded in
gui dance devel opnent.

MR. APCSTOLAKI S: Ckay, because | was a
bit msled by the word "SPAR nodel s". Maybe you can
put a few nore words there. O, nmaybe that's what
you' re doing right now?

M5. LOS: What we have over here i s kind
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of an analysis. Although it is not clear cut, these
are analysis types of tasks. And, over here is
gui dance or st andards devel opnent, whi ch support those
tasks as well as nethods and tools.

Regar di ng t he i ssue t hat you sai d, we pl an
to devel op a guidance for the inspectors of the plan
to hel p themidentify human performance i ssues. That
will cone out events assessnment as well as the
experience we have through the PRAs and ATHENA
appl i cati ons.

MR.  APOSTOLAKI S: Is this only HRA
activities?

M5. LOS: This is just HRA activities.
Recently, the fitness-for-duty, our role is under
revision and we were asked to provide a risk basis if
possi bl e. So that's one of the potentials. Ve
haven't engaged anything on that. But these are
activities that Nathan is pursuing, and | don't think
we have concrete plans on that yet.

On waste and materials, we've conpleted
some work for dry cask. W also communicated with
NMSS and we frequently respond to questions.

On the advanced reactors, the plan
i ncl udes the upgrade and advance as one elenent. [|'m

goingtotalk alittle bit nore about what we' re goi ng
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to do in this area.

MR. APOSTOLAKI S: The upgrade is the new
| NC?

M5. LOS: The new INC, that's right.

MR, APCSTOLAKI S:  Ckay.

M5. LOS: So then on the conventi onal
side of the reactors, we are conpl eting the PPS worKk,
PRA, HRA. Al so we have work on fire, steamgenerator,
tube rupture. W haven't done anything yet, but it's
in the plan.

MR. APOSTOLAKI S: What do you nean by t hat,
t he sequence? What happens in the accident sequence
initiated by your tube rupture?

M5. LOS: Yes. And do a nore detail ed
PRA as part of that HRA

MR. POAERS: MWy comment -- | was excited
to see that because when this conmittee | ooked at the
st eamgenerator tube rupture accident in a fair anount
of detail, we found a fully chaotic situation with
respect to human reliability in obtaining flows of
coolant into the systemas the function of the nunber
of tubes ruptured.

Surprisingly, they all caneupwithpretty
much the sanme answer for the probabilities, but you

didn't conme away with saying, "Yes, that is the
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nunber." All you cane away with was the feeling that
human reliability and analysts talk to each other
enough t hat they al ways cone up with the sane answer.

M5. LOS: So that's an area that we're
going to do work to probably come up with a better
answer .

Agi ng cables is sonmething that we're not
quite sure if we'll do right now There is
prelimnary work going oninthat area. If the PRAisS
going to happen, HRA will be part of it.

VR PONERS: Can you tell ne what it
nmeans? | nean cabl e agi ng and human factors seemj ust
about as orthogonal as -- | nean maybe they're not
totally orthogonal. Humans age t oo.

(Laughter.)

M5. LAOS: Do you want to answer? Yes, go
ahead.

MR. SIU.  The issue here is that as the
cables age their resistance to the environnent is
reduced. Now what are the cables on contai nment? A
| ot of cables are instrunentation cables. So the
guestion is what woul d be a response of the operators
if you have wi de scale effects on instrunentation?

This is a relatively mnor part of a

| arger activity. So what is show ng are a number of
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applications to which HRis providing support. It's
not necessarily a big program here.

MR. PONERS: So, you're going to | ook at
procedures that the operators have and say if this
particular device is producing spurious signals,
erroneous signals, will the operator in fact be able
to deduce that the device is no | onger reliable, and
can he then find other sources of information that
gi ve himthe equival ent?

Is this not a topic that the |icensees
address a great deal of deal?

MR LEI TCH: There's a reg guide that
descri bes post-accident instrunents that will survive
the accident. In nost control roons that |'ve been
associated with, the instrunments clearly annotated as
to which instrunents they are. The operators are
trained to use that particular set of instruments in
an acci dent situation.

MR,  POAERS: Isn't it true that,
especially inthe energency operating procedures, that
the operators are enjoined to question their
i nstruments and be skeptical of what they're providing
at every juncture?

MR. LEITCH  Well, | think the general

feeling is to believe the instrunents. But when
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t here's a di screpancy between the i nstrunments, there's
a preferred set of instrunments that shoul d be used and
they' re the ones that you should go by.

There maybe many indications of a
particul ar paraneter, andthere's a set of i nstrunments
t hat are survivable through the accident and they're
the ones that you're trained to go by.

MR. S| EBER: | think in general during
energenci es, operators are told to trust your
instruments but to crosscheck

MR. POVERS: That's what | nean by
skepti cal

MR. S| EBER But the crosscheck is
different than just saying this instrunment if off
scale high, and | don't believeit sol'mnot goingto
do the action. That's not what they're taught.

MR. FORD: Could | ask a question?

MR SIU Sorry, | just wanted to follow
up please if | may.

Again, | don't want to give the
i mpression that the activities you see here are al
devel opnent activities. Sonetinmes we're just being
asked to provide support to say what is the risk
significance of a particular issue. And the risk

si gni fi cance of course invol ves t he human conponent as
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well as the hardware conponent. This particul ar
proj ect woul d al so i nvol ve t her nohydraul i cs, I NC, and
so forth.

This is sinply indicating, as Scott
indicated in the norning, we are doing a nunber of
applications. This is one. Cearly, when we start
digging intoit, we would be | ooking at the gui dance
of the operators. Hopefully, we'll have the chance to
talk to the training supervisors and so forth, and see
what are i ndeed t he expected reacti ons of crews under
various situations.

MR. ROSEN. In Scott's introduction, he
tal ked about the issue with Davis-Besse, and Dr.
Apostol akis nmentioned it al so, and the need to think
about safety and that sort of thing.

Part of that thinking leads nme to a
conclusion that we need sonme sort of early warning
system on human per f or mance and enhanced
organi zational perfornmance. That organi zati onal
performance, whichis the sumof all of the individual
human performances, is degrading. And, | don't see
any activities here that would lead ne to the
conclusion that this research is within the grapple
with that.

That's just aquestionthat's sitting here
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infront of me. | don't when you' d address that, but
| certainly would like you to sonetinme today.

MR. FORD: | have a simlar question. On
the reliability anal yses as | understand it, thereis
a lot of data for conventional reactors in terns of
many years of information so you can cone up with a
di stribution of aresponse time or whatever. However,
we don't have the algorisns to relate that
distribution to a factor |ike the age of the operator
or whether he's right handed or Ileft handed or
what ever.

Gven that fact that you' ve got no
prediction capabilities, how do you cone up with the
reliability analysis for advanced reactors for which
there is very little data, operational data? Wat is
the process by which you can cone up with that
reliability anal ysis?

M5. LOS: | guess the short question is
that we start out |ike we started out for the
conventional reactors. Were we | ack experience, we
try to come up with -- |ooking at the other types of
activities that potentially sinmulate the data or the
i ssues of an advanced reactor type.

But inactuality, what we're goingtotalk

about after is actually work that was performed for
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advanced reactors. And therefore, human factors work
has been done from the perspective of operator
performance, all of the operator staffing, etcetera.

MR.  FORD: So we're going to have a
presentation on that very topic?

MR.  PERSENSKY: There wll be a
presentation regarding a specific project that was
done nmaking certain assunptions about advanced
reactors, primarily nore the light water, passive
reactors, not so nmuch the nodul ar reactors. But it's
wor k t hat we had done several years ago, and that w ||
be presented | ater on.

The ot her aspect of that is we look to
wherever we can. \Wat other industries nmght have
simlar situations? The chem cal industry for
instance has a lot of the same kind of continuous
operations. So, if they have done work that we can
find and try to translate that information into --
both fromthe human factors standpoint as well as the
human reliability.

One of the big issues with advanced
reactors of course is the nodul ar reactors where you
have one operator for several nodul es or a few nunber
of operators. And I'll get into that a little bit

| ater on.
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MR. APOSTOLAKIS: It seens to ne though

there is a philosophical point that needs to be
clarified.

There are no physical or chemcal |aws
t hat govern what's happeni ng here, so we can't really
apply the same rules that we apply to nmaterials or
ot her physical sciences, natural sciences interns of
confirmngacorrelationw th probability distribution
and so on.

Rat her, what we're trying to do here is
produce probability distributions that reflect the
comuni ti es' state of know edge as to howlikely these
things are. These are not predicted nodels. This
di stribution has to be consistent with what we know
about this thing and related things. And that's what
Jay just referred to. There may be other industries
where there are simlar situations. So, what is their
experience? Is it consistent with what we're sayi ng?

MR FORD: So you will assunme that 1 in
100 operations will be a defective operation, and
therefore, what is the inpact on the operation
advanced reactor?

MR. APOSTOLAKI S: Well, yes. But first of
all, it's never 1 in 100. 1It's always a probability

distribution. That's why it's not testable. | nean
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it's what we know. But what you're trying to do is
make that distribution consistent with the totality
our know edge. So to ask for an experinental
verification really is not the right question here.

You continual ly i nprove or change as your
state of know edge changes. And certainly, Davis-
Besse was a nmgjor input tothat. It has been and t hey
will have to address it.

Another thing, for exanple, in severa
i nstances we have seen that the operators have taken
actions that were very innovative. They acted in a
very clever way. Brown's Ferry was one. W have nade
a conscious decision | believe not to include such
events in our analysis, right?

Very rarely you wll see that the
operators do something that is not in the procedures
and saves the situation. | haven't seen any PRA t hat
says that. |It's usually something that is dictated
al ready or have been trained on.

But anyway, the philosophical issue is
that they're trying to reflect not just the whol e PRA
busi ness. \What are the probability distributions that
are consi stent with what we know about this subject?
For exanple, to put the probability of error as one in

nine -- not in nine, nine in ten, is probably
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i nconsi stent wi th what we know about operator training
and past incidents and so on. One in hundred, we
don't know if it's consistent.

MR WALLIS: Well George, |I'mbothered by
your saying there's no experinmental verification. |If
there's no experinental verification, what Kkind of
verification can there be?

MR APOSTOLAKI S: The experience.

MR VWALLIS: Well, that's experinental.

MR,  APCSTOLAKI S: But it's not in a
tradi tional sense.

MR. FORD: What you're saying i s you can
never inprove on 1 in 10. Then therefore, what's the
role of human factors? If the guy is tired then
presumably he's going to have a one in five chance of
maki ng the wong deci si on.

MR. APOSTOLAKI S: But they take that into
account .

MR. FORD: So you can inprove?

MR. APOSTOLAKI S: Yes, as your know edge
i nproves. |If you |l ook at what we were doi ng 20 years
ago, the THERP t hat sonebody nmentioned -- | think Dana
did -- the first nodels relied exclusively on the
avail able tinme. | mean if you go to the original

report by Swain, he says six mnutes after the al arm
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the probability of failure to do the right thing is
this. Then there was a second generati on where peopl e
went deeper into the context and what are the factors
that may affect performance and so on.

|"msure there'll be a third generation.
Maybe t hey' re wor ki ng al ready on the third generati on.
But, this is howyou evolve. You start w th somnething
very sinple. At that time, people thought that the
available tinme was the controlling factor. Now we
know that it's an inportant factor but it's not the
only one.

MR,  BONACA: Well, the devel opment of
procedures was exactly one to inprove performnce
because before it was based much nore on sinply
contact information on the part of the operator. But
now, it's really prescribed. There's a |lot of study
that triesto elimnate sone of the judgnental portion
associ ated with the response to the nmachines, and to
sinply gui de the operator through proven or believed
successful scenari os.

So, there is the conponent there that has
come in. O course, the training, there are el enents

t hat have rei nforced or nade the | i kel i hood of success

VR. APCSTOLAKI S: Yes, but hunman

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

46

reliability and human error is a relatively recent
di sci pline. Human factors has been around | onger

But human error analysis, | nean there's a very good
book published in 1990 | believe by Professor R esen.
There have been other books since then, but we're
tal king about the last 20 years or so. Rasnmussen
presented his categorization maybe in the 80s, very
recent.

M5. LOS: Unless there is any questions
on this slide --

MR. APOSTOLAKIS: | think that inlight of
what happened t o Davi s- Besse, you need a bul |l et there,
not necessarily usingthe word "safety cul ture" unl ess
you have masochi stic tendencies.

(Laughter.)

MR. APOSTOLAKI S: Put sonething el selike
-- human errors that lead to initiating events,
because nost of the HRAwork until now has beenreally
human reliability anal ysis of human actions after the
initiating event. If we've |earned anything, it's
t hat humans can actually cause an initiating event.

Find the right words and put themthere,
but I think that's a very inportant thing. It goes
back to M. Rosen's comment too and | think the rest

of the comrittee feels it. Because | just said, as

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

a7

our state of know edge changes, our nopdels change.
And certainly what happened |ast March or April or
whenever it was, was a major change in our state of
know edge, right?

MR.  BONACA: Could you glunp it under
| atent error?

MR, APOSTOLAKIS: | don't want to glunp
it. | want it to be exclusive with arrows and t hi ngs.

MR. BONACA: It would be a type of --

MR APOSTOLAKI S: No, because | atent
errors are just plain lying dormant. Here, |'m
tal king about things actually happening. So the

| atent errors nmay be contributors tothat, but they' re

not --

MR. WALLIS: Sonetinme while we're tal king
about generalities, I'd like to have sone i dea of how
you show that a nodel works. In all other fields of

science | know about, you can concoct all kinds of
theories. Eventually, there's a confrontation with
reality and you have to say does it work? | don't
know what you do to show when your nodel s are worki ng

or not working.

MR SIU | think in the presentation of
Bruce Hal | bert gives | ater today, you'll see a parti al
answer to that. There's still sone gaps that need to
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be filled.

M5. LOS: WMark Cunni ngham why don't you
go ahead.

MR. CUNNI NGHAM To go back to the point
fromPr of essor Apostol akis that Scott alludedtoearly
on in the presentation, where the issue of what's
occurred, Davis-Besse and that type of thing, have
rai sed issues about whether or not we should be
including in this planning effort issues such as
safety culture or sone variant of that.

As the conm ttee knows, we're under sone
constraints onour ability todothat. But Iike Scott
said, we're reassessing whether or not we should go
back to the Conmi ssion raise the i ssue again with the
Conmi ssi on about the inportance of this and the need
to do research on this.

MR. APOSTOLAKIS: But the initiation of
imtating events though, you' re not constrained.

MR. CUNNI NGHAM  That's true.

MR.  APOSTOLAKI S: But | think you're
right. You really have to go back to the Comm ssi on.

MR. PONERS: |[|f | could conme upto the PTS
itemup there. You're providing input there that's
been nentioned several tines.

When t he programteami nvol ved i n PTS has
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spoken in front of the conmttee, they have enphasi zed
the statistical rigor with which they will be doing
t hei r various phenonenal | ogical studies. |Is there an
equal constraint on you for rigor in the hunman
reliability inputs that you provide to that PTS
program and if there is, how do you carry it out?

MR  SI U As Professor Apostolakis
i ndi cated, what we're doing in PTS of course is
devel oping the distributions for the human failure
event probabilities. And that's essentially expert
elicitation process. Then we propagate those
distributions to the rest of the npdel just as you
woul d as a matter of course.

Lacki ng t he phenonenal | ogi cal nmechani stic
nodel s and | acking experinental evidence for these
particul ar scenarios and the general nodel to take
experimental evidence and bring it in to this
particul ar arena, that's where we are.

| think when Erasmia gets to her data
slide, we'll talk alittle bit about what we're trying
to do to nove towards a stronger technical basis for
these things. | think personally, it will take tine
to get there, but there's certainly a desire to start
doing that to neke better use of experinental

facilities.
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The nodel ing efforts are frankly goi ng on
in other parts of the human factors comunity
regardi ng performance of people under challenging
situations.

MR. POAERS: | have no objectionto expert
elicitation process, especially in a field where |
t hi nk Professor Apostol akis said quite correctly the
di stribution there that you' re attenpting to put down
is not a measure of reality. It's a nmeasure of this
obj ective belief of a cross-sectioninthe comunity.

So |I'm wondering how do you go about
getting -- | mean what community do you probe? Are
you probing the regulatory conmunity, the contract
conmunity, or the licensee community? Maybe the
answer is "yes".

MR SIU. Yes, but inPTS, as |'msure the
conmi ttee has been briefed, we paid special attention
in talking with the trainers of the crews and with
SROs so that there were peopl e who had experience with
these crews under situations that were relevant to
PTS. W think we got the right fol ks providing i nput
into this elicitation process.

MR. PONERS: Yes, but if | were a trainer
of people, | would have a tendency to think ny

trainingistremendous and wonderfully effectiveasto
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ny abilities to persuade people doto the right thing
woul d be rel atively high.

In fact, one of the characteristics that
we found is that any tine we elicit experts, they have
a great deal or nore confidence in their know edge
t han probably is warranted.

MR SIU Yes. And what we tried to do,
agai n not know ng what the underlying truth is, what
we tried to do is nake the people involved aware of
this biases upfront. W tried to probe to again see
what are the conditions that would lead you to a
di fferent performance | evel, how likely do you think
t hose conditions m ght arise, bringin exanples of how
t hi ngs have that happened i n ot her situations and can
that arise in this situation.

| think the belief of the team -- and
John, you can add anything if you want -- John
Forester of the PTSteam | think the belief was that
we got sonme good input from them They started
t hi nki ng about these different situations. It still
m ght be biased, but | think we've triedto address it
was best we coul d.

John, do you want to add anything to that?

MR. FORESTER |' mJohn Forester of Sandi a

Nati onal Labs. As Nathan said, | amon the PTS t eam
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and participated in the HRA

In terms of the teamthat we tried to
elicit to help us with the quantification process,
particularly in the case of one of the plants at
Pal i sades, we had not just trainers. W had people
fromoperati ons. W had soneone t hat went procedures,
procedure devel opnent. W al so had nenbers of the HRA
team nyself, Dennis Bley, and Al an Kozl owski .

All of us partici pated in t he
guantification process. You had a w de range of
people. The idea is everybody brings information to
the table, ideas that they have and their know edge
about how the scenario will evolve, what information
will be relevant, what kind of things that m ght
happen that could | ead to confusion for the operators
in actually perform ng the task.

So, the enphasis is on obtaining as w de
a range of information as we can in performng the
expert elicitation process.

In ternms of biases, we try to control for
biases. W try to use a facilitator, soneone that
| eads the discussion to where there are possible
bi ases and tries to correct for those and nake peopl e
aware of the potential for them

MS. LAOS: And that i ncludes the si nul at or
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observati ons?

MR FORESTER: Correct, we did do
si mul at or observati ons. W watched the crews in
rel ated scenarios to see how they woul d perform

MR APCSTOLAKIS: | think facilitators are
funny people frankly if you ask ne.

(Laughter.)

MR. WALLI S: . . . if you think about
Davi s-Besse. |If you asked Graham Leitch or people
wi th experiencewithreactors tothink about it before
it had happened, could this sort of thing happen in
the plant? They'd probably say they couldn't believe
it would happen like that. It never happened in ny
pl ant .

So you're asking all these experts, and
t hey woul d say t he probability, this is
extraordinarily small. Sone kinds of conditions are
there in that plant which made it happen.

MR. APOSTOLAKI S: That's one of the bi ases
t hat John menti oned.

MR. WALLIS: So how do you do that?

MR. APOSTOLAKI S: There i s not hi ng you can
do. | nmean youtry. |If the whole expert community is
wong, | really don't knowwhat it is that you can do.

(Laughter.)
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MR. PONERS: | get the inpression that, |

nean t he sense, the note |'ve taken here is you do the
best you can.

| will comment that in my own experience
indoingtheseelicitations, particularly of operators
of plants, not power plants but in fact research
reactors, is that their answer to a particular

question: could this ever have happened, is "not in ny
pl ant . "

But | ook at these guys over in |daho.
Those guys can have this problembut not nme. Those
guys can. O course, |daho gives you exactly the sane
answers.

That in itself is a surprisingly comon
coment . In fact, | can't think in any of these
i ssues where we were polling operators at energy and
defense prograns plants where we didn't get that
response. "It won't happen here because we're very
careful ." But those guys, go talk to them Go |ook
at what they've got.

MR. APOSTOLAKI S: The truth of the matter
isthat beforethethreemleisland accident, putting
t hese operator errors in the PRA was a struggle.

MR. POAERS: Onh, yes.

MR. APOCSTOLAKI S: Because t he sponsor, the
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utility sponsor would tell you, "That can't happen in
ny plant.” | mean that was a standard response.
Thi ngs changed after three mle island.

But com ng back to what this represents,
| think it's inportant to meke it clear -- you
mentioned the expert community. O course, expert
conmunity can nmean a |lot of things. But | think
eventual Iy your distributions here will reflect the
state of know edge of the experts in the human
reliability area, at least in the United States but
al so broad because you participatein-- infact, next
week there's a major neeting that | understand you
guys are going in full force. So, thisis really what
this is intended to represent, not just the views of
Dr. Lois and Persensky and Dr. Siu.

Now there is always a reaction |like you
didn't use ny nodel so this can't be any good. But at
least they're not going to say, "Boy, your
distributionis way off." It could be up by a factor
of ten or sonet hing.

This is the same thing we're trying to do
in the seismc area and in all cases where there are
very rare events. You'rereallytryingto capture the
state of know edge of the community, the entire

comuni ty.
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MR, ROSEN: | would like to coment on
sone of the views expressed here that the Davis-Besse
si tuati on woul d not have been predicted by those of us
who have sone know edge of plant operations. | think
that's incorrect.

| think with the data that's avail able or
that will becone avail abl e, had that data been put in
front of GahamLeitch, Mario Bonaca, or maybe nysel f
-- and |I'mtal king about things |like the corrective
action systemperformance and sone ot her information
per haps out of the safety conscious work environnent
area. |If that data had been visible or was visibleto
persons or a person who had a | ot of experience, he
could have predicted that the plant would have
trouble, serious problens in the future -- not that
t he head woul d crack and the different things that we
now know happened that woul d happen.

The cul ture was degr adi ng, and seri ous and
significant issues would rise at this plant in due
time.

MR. APOCSTOLAKIS: But still, | think one
of the points that others have made -- and | agree
with you on this. But suppose nowyou are a nenber of
t he group of experts that are hel pi ng Sandi a and | daho

bef ore Davi s-Besse, and some crazy guy says, "You
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know, there may be a situation in the future where

they will have multiple warnings of things that are
going wong and they wll ignore them" Thei r
corrective action program will not include hazard

anal ysis and this and that.

Wuld that be a reasonable thing for
sonebody to say or would it be shut down by peopl e who
woul d say, "Qur plants are not run that way."

MR. POVERS: | guarantee it would be
form dable --

MR. APCSTOLAKI S: That's therisk that you
will not think of unusual and very rare conditions.
Gven the conditions, I think it's ©pretty
straightforward. So that's what | think John Forester
was referring to. Experts can be wong.

MR. ROSEN: There's no question that the
scenario outlined | edto a conclusion by soneone t hat
this plant was headi ng for troubl e and that the pl ant
manager s and the rest woul d say, "No, that's not true.
You're wong." There's no question in ny mnd that
t hat concl usi on woul d be thought. But, that doesn't
make the concl usi on
wong. The very people who are fighting are the ones
who are creating the problem

MR. PONERS: That's right. FErasm a, as
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Prof essor Apostol akis would say, "You're going so
slomy."

(Laughter.)

M5. LOS: So, | guess | want to --

MR. APOSTOLAKI S: | think you shoul d say,
"Next slide, please."

(Laughter.)

M5. LO'S: Next slide, please. Thank you.

This is an outline, a very broad outline
of what we plan to do for advanced reactors and
upgraded reactors. The objective is to determne if
any inprovenents are needed to incorporate the
influence in human performance in the PRAs for
upgraded or advanced reactors.

The issues are the ones from the
conmttee: reduced staff, changing the role of the
operator, new control roomdesign, multiple nodul es,
and |l ong-termrecovery avail able for the accidents.
VWhat we are hopefully going to get out of it is what
i ssues shoul d we addr ess, devel op net hods and tools to
address those issues --

MR. POVNERS: Can you articul ate what you
nmean by "develop nethods and tools" wth any
specificity at this point?

M5. LOS: Probably not. If you | ook at,
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for exanple, reduced staff, the HRA now has sone
underlying hypothesis as to how many operators are
there, etcetera. So, we're going to | ook at the new
proposed designs and their proposed staff in
combi nati on with potential acci dent scenari os and see
how that plays out and changes the wunderlying
hypot hesi s or even nodeling in the HRA

Do you want to add sonething to it?

MR PERSENSKY: Yes, I'd like to add
sonething. | think thisis an opportunity where we're
going to have a close cooperation. |"ve just

initiated some work

Nat han nentioned earlier that there are
sone t echni ques out there for behavi oral nodeling, how
t o nodel peopl e's behavior, that have been applied in
many mlitary settings, particularly the Navy and t he
downsi zi ng of their ships, especially the DV-21.

W're trying to see if we can adopt those
nodel s for use in the nuclear industry, particularly
for this kind of thing where we really don't knowyet,
but we know that there's going to be sonme changes in
the role. It's a function and task anal ysis based
approach. That's the kind of nodel where we can feed
inonthis issue of reduced staff into the HRA nodel .

MR,  POVERS: | guess |I'm famliar
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particularly with sone of the Navy work because they
have this problemtoo. You know, how many peopl e have
been put on a bridge, especially when you' ve got a
highly instrumented and highly digitized bridge.
Peopl e are expensi ve so you want to m ni m ze t hose and
still have proper coverage and things like. | nean
they worry about these sorts of things.

But there's another approach that has

intrigued ne. | don't know whether the NRC gets
involved in this. | know that MT is involved in
this. Andthat is these fairly fundanmental -- | think

you call themflatland kind of nodels, where they're
trying to ook at how social beings interact in a
si mul ati on sense.

Cooperative and conpetitive things have
been nost of the focus, but |I've often wondered if
t hose techni ques don't have a place to play in these
staffing issues. | just wondered if you have any
contact with that or -- | meanit's highly sinplified
sort of thing. It probably is better for predicting
how anebas work together right now. But it certainly
yields sone insights, certainly in the area of
conpetitive and cooperative behavior.

MR. PERSENSKY: We're |ooking, and we're

trying to keep abreast of that literature at this
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point. | knowthat there's a ot of work being done
by DARPA and the Navy and the mlitary in terns of how
people interact. |It's a lot of team interactions,
joint decision-making. Infact, sonme of that's going
to be presented at the conference that George had
mentioned next week. So, it's work that DARPA is
doi ng.

MR. POAERS: Yes. That's good.

MR. FORD: Could | ask a question on this?
G ven that sonme of the advanced reactor designs are
somewhat conceptual right now, you don't know
gquantitatively the answers tothe "what i f" questi ons.
Such as, if there's an accident scenario, you don't
know what t he operator reaction times woul d have to be
in order to mtigate a series of actions.

How is your timng for this particular
proj ect, devel oping the nmethods and tools? What is
the timng since you don't know what the target is?

M5. LOS: | guess we're going to start
out with existing designs that are better. For
exanple, AP 600 and AP 1000, these are simlar
reactors in the sense that they do have the slow
evol uti on of events, |long recovery tines.

Then based on probably sinul ator data as

we di scussed before -- PRA usually starts at a very
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high level and then as you gain know edge, you go
al ong and you inprove your details.

MR. APOSTOLAKIS: | don't think they're
goi ng to produce distributions for advanced reactors.
| think they're getting ready to address the issue
| ater. For exanple, as Erasm a just said, nowyou' re
goi ng to have to deal with very | ong operat or response
times, not just a few m nutes.

So, you have to think about it. Are there
exi sting nodel s capabl e of doing this? Are there any
additional factors | should include in the nodel
wi t hout necessarily saying for this particular
advanced reactor, the fast reactor, this is the tine

and this is what | have to do.

MR. FORD: | guess my question is com ng
nore as a research manager. You're asking -- |'ve got
t hese conceptual designs comng along. I'll assune a

wor st case scenario that |'mgoing to have real sl ow
operators and very few of them As a research
manager, how nmuch nmoney am | going to invest in
devel opi ng what net hod, what tool to do what, to be
i nproved on what ?

MR,  APOSTOLAKI S: | would phrase it a
little differently. | have these new designs. Do

t hey create any new context that | have not anal yzed?
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Then, the additional. Do they have any new di nensi ons
to the problemthat the existing nodels don't have?

MR. FORD: Well, you've nentioned AP 600
and AP 1000.

MR. APOSTOLAKIS: Well, AP 600 is really
evol utionary.

MR. FORD: So what in the current tool box
do you have for HRA that needs to be inproved?

MR APOSTOLAKI S:  Yes.

MR FORD: No, that's a question

MR. APCSTOLAKIS: Ch, that's a question?

MR, FORD:. Yes.

MR. APOSTOLAKI S: One of the things as |
nmentioned is nearly conplete automation. | nean |
don't know if it's there but --

M5. LA S: The changi ng of the rol e of the
operators.

MR. APOSTOLAKI S: Yes, the changi ng of the
role of the operators.

M5. LOS: So you m ght have just one guy
wat chi ng over 10 nodel s, one of two guys. That aspect
of it --

MR. ROSEN: Erasm a, | have a problemw th
that. | think there is an irreduci bl e m ni mrum bel ow

whi ch one cannot go in running nucl ear power plants.
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That is because it is not just that the operators sit
there waiting to do sonething in the event of an
acci dent. They're involved continuously in such
activities as work control and authorization and
wondering what's going on in the plant. People are
out there doing things and there is a trenendous
amount of comuni cation com ng up fromthe plant.

Also, in many plants they formthe fire
bri gade around the clock. Wile we're sleeping or
wat chi ng a bal | game, they are there in case there's a
fire. They're the first responders.

So | think there's an irreducibl e nunber
of operators no matter how nuch aut omation you --

M5. LOS: Oh, I'msorry for mentioning

MR. ROSEN. Maybe this is just a genera
coment because | don't believe these nunbers.

MR. APOCSTOLAKIS: | think the automation
affects nmore the information that reaches the
operators. I don't think the major issue is the
nunmber of -- because we don't really understand, as
far as | know, the conpl ete spectrumof fail ure nodes
of digitalizing.

MR. FORD: Doesn't the design for passive

plant response -- I|like we see a lot of people
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advocating -- put you in the position that you've
really got to confront the error of om ssion issue?

MR. PONERS: Yes. It seens to ne that |
woul d just highlight that. [|'ve waited as |ong as
can. Now l've got to go attack the error of om ssion
i ssue. It's been out there at |east through |ast
year's report.

MR, WALLI S: Let ne bring you back to
sonet hi ng that we' ve been already which i s approving
upgrades to power. There have been PRAs subm tted,
and we have had sone things to say about those PRAs.
VWhat they have really come down to is sinply saying
the operators have nore or less tinme to do certain
t hi ngs. Soneone has nmade sone estimates in those
PRAs.

Do you fol ks think that those approaches
were good? Were they adequate? How should we take
t hose assessnents whi ch have al ready been subm tted?
What should we do to do it better? | think we'd Iike
advice fromyou about that. This is going on. It's
happened al ready and it's going to happen next nonth
and so on.

M. LO S The HRA plan suffers from
initiating work and --

MR. WALLIS: You can't help us with any of
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t hose things?

M5. LOS: Eventually.

MR. APOSTOLAKI S: The real questionis how
do you change the probability distributions when the
avai l abl e ti me changes.

MR. WALLI'S: |'mnervous about that. 1'm
listening to the conversations and ny col | eagues are
telling me they've got other things to do.

In ny experience -- nothing to do with
reactors but in a kitchen or sonething |ike that --

the nmore time | have, the nore likely | amto nake a

m st ake because sonet hing el se intervenes. |1've got
to do this or that. | know I've got to this and |
know | 've got to do it in a mnute, sol doit. If
|"ve got five mnutes, | say |'ve got five m nutes and

t hen sonet hi ng el se happens, and it distracts ne from
this thing I've got to do in five mnutes. | don't
have ti me when ot her things are going on. But thisis
just interjection --

MR, APCSTOLAKIS: | think that's a good
point. The sensitivity -- if youreally want to | ook
at those reactions like Dr. Wallis just said, thisis
happeni ng now. W are approvi ng power upgrade. And,
the sensitivity of the human error probabilities to

the available tine is sonmething that is of extrene
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interest. Maybe you can nake them but by the tinme
you' re done t hough, probably all the reactors will be
operators.

MR, WALLIS: Well, at |east you can | ook
at it and give us sone advice, right?

MR APOSTOLAKI S:  Yes.

MR, WALLI S: You're the experts we can
turn to.

MR. FLACA: This is John Flaca. That's a
good poi nt . W have a synergismas to the activity
that's going on. It's |ooking at all the changes that
are going on in the outside world. One of these of
course if power upgrade. In that context, | think
that is an inportant issue to look at. And, | think
we' |l take that back with us.

MR. LOS: Next slide please.

MR. WALLIS: Well besides | ooking at it,
could you at |east give us definite advice when you
| ook at what's happeni ng wi th power upgrades and when
you | ook at the PRAs? Whul d sonebody who knows i n the
agency neke a decision about whether what they're
doing i s reasonable or not?

MR. APOSTOLAKI S:  Nat han, you nenti oned
that -- was it Nathan or was it Scott? | don't

remenber -- that EPRI is involved in sone of your
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wor k. Have you guys had a chance to look at their
human reliability nodels? Do you use thenf

MR SIU  We haven't formally reviewed
them W had sone interactions with them | think
you participated inthat workshop we had here back in,
last year | think it was, where they nade a

presentation on it. W know they' ve made progress

since then. But, we haven't, "no.

MR. ROSEN. One thing, as |long as you' ve
brought it up, EPRI as the | eadi ng i ndi cator program
Are you aware of what they're doing there? This, to
nme, is a very exciting new
approach. It may in fact lead to sone visibility of
the degradation in the future of plant operations
because it gives you some insight into the safety
cul ture.

It's basically a programthat uses
observational techni ques tol ook at performanceinthe
field, and each of the observers rates the operation
as to whether it was good or not so good, whatever.
The compilation of all this data ultimtely can | ead
to sone insight into whether the performance is
i mproving, staying the same, or getting worse.

| have spoken to EPRI who are involved in

that, and | knowsome utility people too, who woul d be
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willing -- and by the way, |1've nentioned this to the

Chai rman of the subconm ttee that these peopl e would

be willing to brief the ACRS at sone point if we're
i nterested.

MR. PERSENSKY: 1'Il add to that. [I'1l]I
junp in here. | do work with the EPRI in the

Per f or mance Technol ogy Subcommi ttee, and |I've tal ked
wi th themabout the possibility of themcom ng in and
taking with this subconmttee, not the whol e ACRS,
about the work they are doing in this area. They are
willing to conme. They do have a broad range of topics
that you might be interested in.

MR. ROSEN: And in particular, to answer
Dr. Apostol akis' question about their nodeling, not
just the | eading indicator database and what's being
done in the industry with that, but al so the nodel of
human performance and howit's used, | think I think
t here's one nenber of this subcomittee that woul d be
i nterested now.

M5. LOS: Next slide please.

MR. APCSTOLAKI S: Good i dea.

(Laughter.)

M5. LA S: Finally we get to the data
coll ection and analysis. The objectives of that

project is to determne the data needs for HRA
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collect and anal yze --

MR. WALLI'S: | thought that George told us
we couldn't do experinents. \What is data?

M5. LA S It's existing informtion.
That coul d be inspection reports, event reports --

MR WALLIS: Is it word by nouth type of
information or is it --

M5. LAOS: Docunented information.

MR. PERSENSKY: Some of it mght be
simul ator data that you m ght consider to be part of
an experi nent.

MR. ROSEN. | think, exactly. | think the
i dea that we don't have any human performance data is
just wong. Wether it's exactly applicable to the
actual circunmstances of a reactor one can argue, but
we have lots of sinulated data on whether operators
take the prescribed actions within the synptom
ori ent ed energency operati ng procedures. And, that is
val uabl e dat a.

MR WALLIS: W have reans and reans of
dat a.

M5. LOS: Yes, that's one resource of
dat a.

MR. WALLI'S: Now |l understand you' re goi ng

totell us nore about how you're using that |ater, as
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| under st and?

M5. LOS: Yes, yes. And therefore, the
intent hereistoreally utilize and capitalize on as
much as possible on existing information.

The work is to be performed to Idaho.
It's co-funded by both programs, human factors and
HRA. It currently focuses on the quantification
aspects of it, ATHENA applications, which is by
Sandi a. Interfaces with international commttees,
CSNI has an effort on data collection and anal ysis.
And al so, the work supports Halden. It works with the
Hal den proj ect.

MR. WALLIS: Go back to the nunber two
bullet: collect and anal yze data to support HRA nodel
devel opnent and quantification. Is there sone idea of
the state of the art? I mean nodels have been
devel oped, and I'mtold there is a |lot of data. Wy
aren't the present nodels good enough?

| have no idea fromyour discussion as to
what sort of the state of the art of this fieldis in
terms of what the nodels are. Questions that were
asked at the begi nning, how good are these numbers?
| still don't have a good feel for that.

MR SIU Yes, and | think that goes back

to, | think, Steve Rosen's point. W have
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information. The question is: |Is that information
appl i cabl e for the specific human fail ure events t hat
we' re | ooking at.

We | ooking at, which we all acknow edge,
fairly rare conditions, very chall enging. Cenerally,
ri sk significance sequences. You failed a nunber of
pi eces of equi pnent and how do the operators respond
to those particular conditions.

So, there is a question of applicability.
There are al so questions of if | vary certain factors,
if I make changes to some of the things that maybe
we'll get into. Jay has an activity on fatigue. How
do potenti al change and how we deal with fatigue in a
regul atory space affect therisk profile? So you need
nodels to be able to say what's that affect, and we
don't have those at this point.

So, it's | ooking at not only the baseline
nunbers but the affects of those changes.

MR. WALLIS: You're saying all the things
we don't have. Maybe it would hel p, and maybe it's
been done before and | just mssed it sonmewhere -- you
actually had sonme denonstration that sonme nodel is
useful and that sone nodel represents some data.

MR, APCSTOLAKI S: I think in answer of

your question G aham about why aren't the current
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nodel s good enough, first of all you have to
appreci ate that very, very few organizations in the
wor | d can afford by the NRCis doing here. They don't
have national | aboratory support and a | ot of experts
com ng in.

VWhat you see are nodels intheliterature
that tend to enphasi s certainthings that others don't
enphasi ze. For exanple, sone nodels fromEurope tend
torely alot onthe centerpieces, the decision-nmaking
process in the m nds of the operator. Then they ask
t hensel ves how is this affected by this and that.

O her nodel s we' ve nenti oned al ready t end
to give a lot of enphasis to the available time for
action. Oher nodels do sonmething else. You have
nodel s from Norway, from Sweden, from everywhere.
But nobody has really spent the tine and resources
i ke these guys are doing to try to bring everything
t oget her.

MR WALLIS: Models are fantasies until
you can conpare themw th data.

MR. APCSTOLAKIS: That's right.

MR  VWALLI S: It nust have been done
ot herwi se --

MR. FORD: As | understandit, we're going

toseethat this afternoon. W' re going to see curves
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and dat a.

MR SIU.  This norning.

(Laughter.)

MR. FORD: So, your question my be
answer ed.

MR. APOSTOLAKI S: But the basic approach
of a physical scientist doesn't apply here.
MR, WALLIS: Yes, but sonething does.

MR. APOSTOLAKI S: You're dealing with a

MR FORD: But if you remenber in the
st eam generator program you saw di stribution curves
of a probability of detection.

MR APOSTOLAKI S:  Yes.

MR. FORD: And we had di fferent curves for
different teans, the good team and the bad team

MR. APCSTOLAKI S: Right.

MR. FORD: Now, there's got to be a reason
as to why the good team is good. Because of
experinments or sonething like this.

MR, APOSTOLAKI S: But they nmake those
di stinctions too.

MR,  FORD: Vll, | think that's what
Graham are struggling with. Let's see sone data to

back up these good and bad nodel s.
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M5. LOS: The approachis to characterize
information that is needed for HRA net hods. W hope,
as Dr. Apostol akis was nentioning before, we'll |ook
at each one of the HRA net hods avail abl e ri ght now and
identify what are the underlying hypothesis for the
net hod to what types of data are needed.

And we're going to do that in a couple of
steps that | have here. First, identify the concepts
and ternms used in the nethods then identify the
conmonal ities in the concepts. That will allowus to
| ook at the data sources and mind themin a nore
systemati c way as opposed to this particul ar met hod or
t hat particul ar mnet hod.

Then we'll identify and evaluate data
sources. And, we've done sone of that work already.
Then develop nmethods to use the data. Eventually,
develop a mnmethod for estimating human error
probability on the basis of the work done on the data
col | ection.

Next slide please.

MR. PONERS:. | guess one of the crucial
questions that we real ly need to understand, there are
a plethora of acronym nmethods for doing human

reliability analysis, and that slide seenstosay, |'m

going to devel op yet another one of those nethods.
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The question that we really have to
understand is what is it that -- what need are you
satisfying that these other things don't satisfy, and
how accurately do you have to satisfy those needs?

M5. LA S: That is part of guidance
devel opnent that | had on slide before. W' re going
to address and exam ne each one of the available
nmet hods ri ght now and provi de gui dance as to what are
the characteristics of the nmethod, what applications
are appropriate, to what extent, what is the |evel,
and potentially examne different applications,
regul ar applications, and detern ne what is the | evel
of detail or analysis needed, and therefore indicate
what net hods woul d satisfy that analysis.

MR. APOSTOLAKIS: WI I youtell us at sone
poi nt why CREAM which is one of the nodels, is not
good enough for the NRC? It has already been
devel oped. Wiy the MARMUS nodel is not good enough
for the NRC? | think that was the questi on.

Those guys have invested a | ot of noney.
They have developed a nodel, and here we are
devel opi ng anot her one. Wy don't we just take the --

MR SIU If | can, | don't the point of
Erasma's slide is to say we're devel opi ng anot her

nmet hod. Wat we're trying to say, and maybe we' re not
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doing a very good job, is that there are a lot of
sources of information out there. There are |ots of
sources of data. Sonetines these data are conpil ed by
folks with a particular nethod in mnd. So of course,
t hey categorize information in a way, and collect it
for that matter, the information to sati sfy the needs
of that nodel.

W need to be able to work with these
folks to take the informati on they' ve got and make it
useful in the activities that we've got going on. It
may be along that along the way we find out that
i ndeed there are sonme aspects of CREAMthat we really
do need to adopt in our approach or nmaybe it's in the
MARMUS. | don't know that we've really thought al ong
those lines yet. But, this is really an attenpt to
identify potentially useful sources of data and start
maki ng t hem avai | abl e.

The notion of comng up with conmon
technology is just away that will hel p us conmuni cate
across all the various groups. | think there's a
general recognition in the HRA in this research
conmunity, that thereis this plethora of nmethods and
that we really do need to be working nore closely
together. And as part of this nmeeting com ng up next

week, we are going to be engaging with fol ks at CSNI
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to do work along these |ines.

So again, we're not trying to say that
we' re going to create anot her method. The ot her thing
l'd like to say is that there are a lot of
conmonal i ti es. W talk about this long list of
net hods, but they have quite a bit of simlarity.

MR APOSTOLAKIS: | understand that the
quantification effort is near conpletion. You did
t hat using sone sort of a nodel ?

MR LAOS: Sone sort of what?

MR. APOSTOLAKI S: A nodel ? Because Nat han
just said you haven't yet | ooked at the other nodels
and see what el se they have that you may want to use.
So, how does that --

MR SIU The quantification is really
referring to bringing ATHENA to cl osure.

MR. APOSTOLAKIS: So it's not a nodel?

MR SIU No, it'sanelicitation process.
This is what was used in PTS.

MR APCSTOLAKI S: | see.

MR SIU And that's where we are right
now.

MR. APOSTCOLAKI S: Ckay. But | really want
to enphasi ze that you really should do this. | nean

before you enbark on many devel opnents, you shoul d
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have a good eval uation of existing nodels with their
advant ages and di sadvant ages, nmerits and denerits. |If
t he French have got sonething that is useful, you just
go ahead and use it. |If the Norwegians do it, fine.

Thi s has been one nmaj or problemwith this
communi ty. Every guy devel ops hi s own nodel, ignoring
everybody el se. This cannot go on.

M5. LOS: But let me ask you sonet hi ng.
Wul d you adopt a met hodol ogy that has been produced
sonewhere wi t hout having the capability to viewit by
actually seeing it, seeing the actual data that's
created?

MR.  APOSTCOLAKI S: | said evaluate.
Evaluate is all done. But, don't ignore it. Don't
have an introduction that says oh, by the way, the
follow ng references also deal with this subject, 1
t hrough 35. No. You say, CREAM has these good
qualities and we're going to use them

MR SIU W conpletely agree.

MR. APCSTOLAKI S: Very good.

MR. PONERS: When can we anti ci pate that
we'll have this listing of 1 through 35, and here are
t he good features and here are the bad features?

MR,  APOSTOLAKI S: At sone point, we

shoul d.
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MR. SIU.  Yes. Again, we've been dancing
all around Erasmia's presentation, but for every
programor project that she has on that chart where we
are tal ki ng about devel opment needs -- and obvi ously
we have to do that -- the applications, we're using
t he applications we've got in hand.

MR. APOSTOLAKI S: By the way, when | said
this community, | was talking to a friend of m ne who
is inreactor physics and he told ne there i s nothing
surprising about having sonme nodels. In the early
days, when t he guys were working in electronics, every
organi zationinthe country had its own transi ent code
and this and that. Finally, things converged to
sonmet hing that's wi dely acceptabl e.

So even in the natural sciences, they
t hi ngs can happen. But, it'stime to bring everything
to closure.

MR Sl U And again, | think we are
actually trying to drive towards that closure.

MR. APCSTOLAKI S:  Good.

M5. LOS: This is the last slide. Then
| conclude by presentation by nmentioning again that
t he data generated for the advanced reactor staffing
study will be discussed in sone detail today. The

obj ective of that discussionis to showcollaboration
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of the two progranms and how we can use existing
information or create new information through
si mul at or experiments.

MR. WALLIS: So what would your output?
Is it going to replace this expert elicitation
approach or what? What's going to be the results of
this?

MR SIU | think in a |long-termvision,
that would really be nice. Wether we can get there,
we' |l have to see.

As we go through the presentation, as |
said, you'll see sone nice work that leads up to a
point. But that point isn't necessarily the input to
the HRA. There's a gap there, and we need to be able
to address that gap. So, there's some technical work
t hat needs to be done.

| think that we would certainly like to
drive towards a nore data based or at |east data
informed analysis. That's the vision of what we're
trying to put forth. That's why we've put the data
task as one of our top tasks in the program

MR,  APOSTOLAKI S: Have you found your
col | aboration with CSNI useful ?

(laughter.)

MR, APOCSTOLAKIS: | nean for a few years
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now, | see that -- and I'Il give you an exanpl e when
|'m saying this. The NRC doesn't have it's own
program and organi zational factors, but we are in
consistent conflict with our colleagues in Europe
t hr ough CSNI .

Finally, | saw a paper from one of the
countries. And, if you guys ever dare conme here with
a ridiculous piece of nonsense |ike that, this
commttee will probably not be kind to you

MR. PONERS: It is ny usual practice at
this point to ask if there are any additional
questions of this speaker. | think I know the answer
to that, so | propose that we take a break until
twenty of and then proceed with the rest of the
presentations.

We can cone back because | think there's
a thought provoki ng presentation, certainly succinct
inits visual aids that provoke a | ot of questions.

(Wher eupon, the conmittee recessed for a
break from 10:22 a.m- 10:32 a.m).

MR. POAERS: W' |l begin by indul ging the
Chai rman, who was reni nded of a question by one of the
audi ence that he failed to bring up. W had on the
previous presentation quite alist of applications of

HRA that are going on within the agency. John Fl aca
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nmenti oned synergisns with sone el aborati on.

There i s anot her area that i s under active
consi deration by the agency and that is changing the
categorization of equipnent through the plant,
retaining the functional requirements but not
necessarily the el aborate QA and QC requi renents t hat
are placed on that equi pnent.

That equi pment of course gets used by
operators, and there nust be sone inpact if not inthe
actual liability of the equipnent, in the operators’
perception of thereliability of that equi pment. That
shoul d, in sone sense, affect the human performance
error rate associated with that equi pnment.

| didn't see any reference to application
of HRA to those questions. | wondered if that was
j ust because | didn't understand what synergi smneant
in its entirety or it's an omission or what the
situation is.

MR SIU | think what we were trying to
do with the gui dance and standards bullet way at the
bottom of FErasma's chart, we need to provide
information tools to users, let's say reviewers of
applications to allow themto take advantage of HRA
| essons without necessarily having to do an HRA

W don't have an elenent that talks
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specifically to let's say changes in reliability of
equi pment and how that mght affect operator
performance other than if we were doing a study in
terms of context. But |I don't know that we would be
especially well tuned to get to that. So | guess
that's one place where you could say we don't have
sonet hi ng specific.

MR. PONERS: It seenms to ne that the ACRS,
inits deliberations in connection with Option 2, has
at various times made suggestions about the
i nformati on comruni cated to the expert panels that
shoul d occupy the expert panels for the during of
their period of enploynent.

Is this another area where the expert
panel needs to be infornmed?

(No response.)

MR. POVERS: Vell, fair enough. The
guesti on posed and maybe not answer ed.

Let's nove on with the presentation. |
guess M. Hallbert, are you -- no, I'msorry. Jay,
you' re next on the list.

MR. PERSENSKY: Yes, |'mnext onthelist.
|"mgoing to junp in between Erasm a and Bruce even
t hough - -

VR. PONERS: Not to dimnish the
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i nportance of your presentation.

MR.  PERSENSKY: Just to bring in this
human factors elenment, 1'Il try to be as brief as
possi bl e.

MR. PONERS:. Let ne say that | did find
the slide that showed the coupling between HRA and
human factors to be illum nating useful, a point that
bears repeating.

MR. PERSENSKY: Well, you're goingto have
an opportunity to see it again.

(Laughter.)

MR. PERSENSKY: The role as | see it of
the human factors research at the NRC is really to
provide the regulators -- NRR for the power plants,
NMSS for materials, and al so nowthe NSIR-- and their
staff with the tools necessary to do their |icensing
and nonitoring tasks. Those tool s shoul d be devel oped
fromthe best avail able technical bases. Wth that,
there is also sort of an elenment of nmaintaining
conpetence with that research to do just that.

MR. WALLIS: Do they know what tools they
need?

MR. PERSENSKY: They have an i dea of what
tools they need because they send us users needs.

MR. WALLIS: Are they specific enough to
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tell you what you need to do?

MR. PERSENSKY: In those cases, Yyes.

The ultimate goal of course is to ensure
that nuclear facility personnel have the tools, the
know edge, the information, the capabilities, the work
processes, the work environnent, both physical and
organi zational to safely and efficiently performtheir
tasks. That's generally what we try to achieve.

I n your packet | believe you' ve got a copy
of SECY-01-0196, which was the | ast iteration of what
m ght be cal | ed t he human perfornmance or human factors
plan. That particul ar SECY said that we were going to
infact sunset the devel opnent of a human factors pl an
or human perfornmance pl an as an i ndependent docunent.
Further, that those activities that m ght come t hrough
the human performance program would in fact be
i ncorporated either inthe HRAplan or the Digital |1&C
plan in the future.

MR. PONERS: Now | saw no one crying over
t he dem se of that docunent.

(Laughter.)

MR. PERSENSKY: And that document also
presented where we were at that tine.

The next slideis duplicate of the one you

saw in Erasm a's presentation. And again, it's just
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toremnd you that thereis aninteraction, an ongoi ng
interplay between the HRA disciplines here and the
human factors disciplines.

We're trying to work nore closely both in
terms of providing the information and the data so
t hat we can enhance the HRA nodel s, indicating where
t here m ght be sonme probl enms where we need sonet hi ng
but that HRA/PRA isn't able to provide at this tine.

One the other hand, they provide us, in
doing sone of the work that we do, areas that we
shoul d be focusing on, the needs that they have for
nore data, and as well as an opportunity to provide
prioritization for the work they do.

Thisistherelationship between these two
groups. It doesn't say that we don't do things onthe
ot her side as well, but in fact we do devel op things,
the tools that they need. There are tools for the HRA
but there are also tools for the regul ators.

MR, WALLIS: It would be reassuringif you
had t hings coming in and goi ng out.

MR. PERSENSKY: But again, that's how we
i nteract.

W can junp into the next slide, which
gi ves you the listing.

MR APCSTCOLAKI S: VWhi ch branch of the
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O fice of Research is the human factors?

MR. PERSENSKY: It's in the Regulatory
Ef fecti veness and Human Factors Branch. John is our
branch chi ef.

MR. FLACA: |I'm am the branch chief of
t hat branch.

MR. PERSENSKY: We are a small teamw thin
t hat branch.

As with Erasm a's slide, you'll see that
we do have a listing that's rem ni scent al ong here of
the one slide fromScott's presentation, essentially
the functions and along the top, the types of
applications that you're interested in.

You can see fromthis that we, again, have
a nunber of activities that are going on. W'll go
t hrough sone of them

MR. PONERS: |'d sure |like to know what
the status is on fatigue.

MR. PERSENSKY: 1'I1 delveright intothat
t hen.

NRR has been tasked with devel oping a
rule. One of the reasons for that tasking is that
there was a PRM petition for rul e-making, as well as
we got a couple of letters fromsone Congressnen. W

prepar ed SECY-01-0113 | ast year to t he Commi ssi on t hat
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included in it a rule-making plan, and we're in the
process of devel oping that rul e-maki ng accords with
t hat pl an.

W have alnpbst nonthly stakehol der
nmeetings with NEC, i ndustry representatives as well as
UCS, and the petitioner are particularly invol ved.

MR. APCSTOLAKI'S: So what you are trying
to do here is devel op gui dance that prevents fatigue
of the operator?

MR PERSENSKY: We're hopefully devel opi ng
a rule that would allow the utilities to devel op
fati gue managenent prograns, which woul d reduce the
probability that a fatigued operator -- or fatigued
personnel. It doesn't have to be just operators --
woul d be operating or doing a naintenance task.

The agency currently has a policy
statenent that was prepared in 1982. And one of the
reasons |I'm involved with this is | have the
unfortunate history of having been the person that
devel oped that policy.

(Laughter.)

MR. PERSENSKY: It allows certain working
hours. What we've | earned through the years is that
wor ki ng hours is not the only aspect of fatigue.

That' s why | nenti oned fati gue managenent
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prograns because over the years, especially in the
Departnent of Transportation, they have been
devel opi ng new t echni ques to account for fatigue and
way of trying to reduce the effects of fatigue. W're
working with the industry to cone up sonme gui dance.

The draft rule is due back to the EDO in
July of 2003. We're starting the regul atory anal ysis
aspects of that, which is where we need sone of the
risk information. And as | said, we've been working
wi th st akehol ders to cone up with sone options inthis
rul e-maki ng activity.

You will of course have an opportunity,
either at the draft rule stage or the final rule
stage, to review that, that work.

MR. LEI TCH. | n additionto working hours,
woul d this also include considerations of circadian
factors?

MR. PERSENSKY: The primary factors that
drive fatigue are circadi an factors, |length of shift,
age has a consi deration, and the kind of work they're
doing. But, there are a nunmber of factors that go
into it.

That's why we're trying to do it through
this fatigue nanagenent aspect, where we may have a

rul e that addresses hours of work, but there woul d be
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gui dance, industry guidance of how to train people
bot h for acknow edgi ng and recogni zi ng the effects of
fatigue as well as to train others to observe under
t he behavi oral observation programto see if one of
their colleagues is exhibiting sone aspects.

W've also |ooked at -- there are sone
t echni ques out there. There's some hardware, where
you can neasure fatigue or keep peopl e awake. W' ve
done sone analysis of that. W're not necessarily
proposi ng anything in that area.

There are sonme al gorithns that have been
devel oped, particularly inthe transportationindustry
as to -- you use that algorithmand include the tine
of day, length of shift, howl ong they' ve been wor ki ng
over a period of time, that that could give sone
i ndi cation. W're looking at that as sone
possibilities.

But right now, the rule is not being
driven by, again, that part of our technical bases
wor k that we've been doi ng.

MR. LEI TCH: A lot of plants are going
away from eight-hour shifts to ten or twelve-hour
shifts. Have you | ooked at that?

MR. PERSENSKY: The best we' ve gotten, the

best count on that is around 50 percent are at twel ve-
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hour shifts for operators, and either ten or twelve-
hour shifts for sone of the other people. W have
done sone work previously that has actually said
twel ve-hour shifts, if done properly, they didn't
reduce operator perfornance.

One of the big issues of course is
there's normal operations and then there's outages.
And during outages, there's nuch nore use of overtine
and going to the limts that are set currently in
their technical specifications. |In order to achieve
t he kind of outage periods, they need those hours.

So, we're trying to cone up with -
again, we're working with the stakehol ders and com ng
up with sone nmet hods that we think will be acceptabl e.

MR POVERS: If you were totally
successful in developing this algorithm that says
okay, here are the fatigue effects, as a function of
all these paraneters that you suggested m ght affect
things: tinme, age, etcetera --

MR. PERSENSKY: Ri ght.

MR PONERS: -- and you feed that
information to the human reliability anal ysis fol ks,
woul dn't that drive themto tine dependent PRA?

MR. PERSENSKY: | don't know that | know

the answer to that. | don't think because it's not
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all based on tine --

MR. PONERS: It seens to ne that if indeed
fatigue has the consequence of increasing the
i kelihood of error in the course of a day that you
woul dn't want to just -- because it's collective. |
mean if one guy on his shift is becom ng nore error
prone, everyone on his shift is becom ng nore error
prone because the shift all begins and starts at the
sane tine.

MR,  PERSENSKY: Wl |, again, during
out ages that mght be nore of the case. But during
normal operations, it may not necessarily be the case
where everybody is staying. There's wusually a
repl acenment for soneone that's ill or calls in. So
fromthat standpoint, thereis some difference between
t hose time peri ods.

But I'd prefer to turn the HRA question
over to our HRA experts.

MR. SIU. Actually, interestingly enough
one of the discussionitenmsintheelicitation process
we tal ked about for PTS, we didtal k about things |ike
the tinme of day. But in the end, you are where you
are when t he event hits, so you don't necessarily have
to track it.

| mean we're not being asked for a tine
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dependent result for, let's see, the vessel failure
frequency. |f you want to know how sone noti on | ooks
at the annual average frequency, of course, figuring
into that average is how often you're in a condition
that m ght pronote error in generation.

Again, this gets to back the very sinple
m nded representation of the ATHENA process. If tine
of day were the only factor that you are concerned
about, you |l ook at howlikely it is that you' rein the
wi ndow and t hen what the conditional probability of
failure given that you're in that w ndow.

As Jay pointed out, of course, if you're
starting to look at interactions across the whole
plant and all the operating personnel, that can get
pretty hairy. But for the control room at | east
that's conceptually how we coul d address that.

| don't know, | guess inthe short answer,
that that initself would call for tinme dependent PRA.
It's nore, do you need a tinme dependent answer to
address the concern you' ve got.

MR. ROSEN: One of the inportant factors
| think mght be -- since we think that crew
performance is very inportant and not i ndividual
performance in the event of an accident or quickly

novi ng scenario -- one of theinportant factorsis, is
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the crew actually the crew that trained together?
What percentage of crews are crews that are actually
reli eved where one or nore of the nenbers are not part
of that crew, or have been socialized or trained with
t hat crew?

This could be inportant. s this
sonet hing that you're |ooking at?

MR,  PERSENSKY: Not necessarily wth
regard to this particular effort.

MR. ROSEN: | suggest you thi nk about t hat
as part of what you do.

As long as |'minterrupting the train of
t hought, when you get therisk-informCAP, I'dliketo
hear about that al though you didn't underlineit. I'm
not sure what underlining neans in this chart. I
guess it neans you're not going to talk about it.

MR. PERSENSKY: No. What it neans is that
| attenpted, but failed because of ny |ack of
know edge of Mcrosoft to make this a |[|inked
presentation where | could just click on that and it
woul d take us to the appropriate slides.

(Laughter.)

MR,  PERSENSKY: It works fine on ny

computer. Andif you dall liketogouptony office
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(Laughter.)

MR. PERSENSKY: Unfortunately, when you
put it on to an "A" disk, it loses all those |inks.
| tried to actually come up with a way of fixing that
| ast ni ght except ny | aptop di ed at honme so | coul dn't
do that. So, the only underlining was that it was
i nked.

MR. ROSEN. So you're going to tell ne
about risk-inform CAP at some point?

MR. PERSENSKY: Yes, we will get into
t hat .

MR. LEITCH  Just further on Dr. Rosen's
point, |'ve been aware of a couple situations where
not only didn't the crews train together, which I
think is an inportant factor, but in one case there
was a situation where the operators were operating on
an eight-hour shift and the operator of supervision
was operating on a twelve-hour shift.

So by definition, they couldn't have
trai ned together because for the first eight hours
this guy was there supervising, and for the | ast four
t here was anot her supervisor. | nean there's just a
| ot of this around the industry that just adds to the
complexity of the situation.

MR. PERSENSKY: 1t is aconplex situation
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and we do not regulate currently in ternms of the
nunber of shifts or the way they rotate. W do
regul ate the nunber of |icensed operators that are
requi red on each shift, dependi ng on t he node t hat the
plant is on.

But, we don't tell themthat they have to
rotate together. We don't tell themthey have to have
six shifts. It sort of works out that five or six
shifts works out to be a good way of running it unless
you have 12 hours then you'd go down to four
rotations.

Each pl ant does have its preferred way of
doing it, and at this point we don't regulate with
regard to that.

MR ROSEN: But if you found a way of
doing it that had negativeriskinplications, | assune
you woul d regulate it, wouldn't you?

MR. PERSENSKY: |If we could determ ne the
actual effects froma risk perspective. Personally,
| don't think that risk nodels at this point are
mat ure enough to be able to do that. | may be w ong.

MR. ROSEN. I|s that what we're trying to
do, to find out what is it about hunman perfornmance
that's positive and negative, and reinforce the

positive, and do things to not let them get into
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negati ve conditions. That seens to be the whole
obj ective of this thing.

MR. PERSENSKY: That is the general
obj ecti ve.

MR. ROSEN. So | woul d encour age you to be
t hi nki ng about training and crew perfornmance in that
light. There are sonme things one can do in a power
plant in terns of staffing the control roomthat are
not good froma risk standpoint.

MR. LEITCH This particular situation, I
just found out is not good froma risk standpoi nt and
| had it changed. But what |'msaying is it had been
going on for quite sonetine. Intuitively, it doesn't
seemto make sense that for some portion of the shift
you're reporting to one group and --

MR,  ROSEN: And what drives that is
absenteeism | nean plants don't set up to have a | ot
of that kind of thing happen, but it happens in fact,
especially in plants with very experienced crews t hat
need to have a lot of tine at the plant, which nmeans
t heir ol der, they have nore vacation -- these prograns
add vacation for people as they get 10, 20, 30 years
of enpl oynment. That means that the guys is not
necessarily sick. He's just taking his vacation. And

when does he take his vacati on? Wen the plant i s not
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in the outage. In the outage, they try to get
everybody to cone to work.

So during normal operation, you're going
to find many, many crews wi th peopl e who are relieving
crews that are not self-relieving, where you don't
have enough people to fill inon the crew, with people
who have trained with that crew.

So you're going to have lots of
circunstances in which the crews haven't trained
t oget her even though we all knowit's best that they
do. In fact, they do train together. Qur sinmulator
tests are based on crews that are training together.
So in that sense, they again can confound the
analysis. |If you use the data fromthose tests that
confounds, it's not going to be as good as that in the
real world because of this phenonenon descri bed.

These are human factors consi derations.
|"m just nentioning them because | think they're
i mportant.

MR. PERSENSKY: Thank you. And in fact,
it does encourage certain things. But again, it's
nore of an encouragenent rather than a direction.

SRP Chapter 18, again, this is a tool.
This is areal tool that the people in NRRuse. This

is a human factors chapter. It's based on the
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docunment that we prepared, NUREG 0711, which is the

human engi neeri ng programrevi ew nodel . |t addresses
how we shoul d do our revi ews of changes to our pl ans,
to new power plans, our control roons.

We' ve done a nunber of projectsrelatedto
bringi ng together enough information to go forward
with the revision to that SRP. Again, that will be
subject to an ACRS bri efing.

MR,  APOSTOLAKI S: Does it get into
organi zati onal issues?

MR. PERSENSKY: It does not. Chapter 18
does not get into organizational issues. Chapter 13
does have somne el enent of organi zati onal i ssues. But,
it's not in Chapter 18.

Chapter 18 focuses primarily oninterface.
It's a process kind of docunent. It also has sone
aspects of procedures, training, and all that in to
how you woul d do an entire human factors programat a
utility.

| nmentioned earlier the staffing work.
The project here, again, this is based on user need
that rel ates both to advanced reactors as well as to
current reactors in that some reactors in their
changes -- you knowwhat |I' msaying? |f we conpletely

change out our control roomas conpletely a digital
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and nmuch nor e aut omati on i nvol ved, there woul d be sone
opportunity to perhaps reduce the staff at a
conventi onal reactor.

We're trying to devel op a tool that woul d
be used by the licensees that is based on what is
cal | ed Pat h Net wor k Mbdel i ng, whichis atype of human
behavi oral nodeling used extensively inthemlitary.
Al so, NASA uses simlar nodels.

We have done sone testing of this type of
nodeling in the past in terns of trying to say, how
good is it, by doing experinents where we have a
shadow study, where you nodel and see how well you
think the operators would perform Then, actually
collect data at a sinulator to see how well the
operators do performgi ven the vari ous situations that
could addressed to try to verify or validate that
nodel i ng techni que.

At this point, we're | ooking at tryingto
develop this as a tool for the review of staffing
proposals that conme in fromthe utilities.

MR. LEI TCH: | guess I'm trying to
differentiate between new reactors and current
reactors. Are there any plants where the |icensees
are seriously proposing changing their control roons

because of instrunentation changes?
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MR. PERSENSKY: W have no applications.

Agai n, because |'mfamliar -- |'ve been working with
EPRI on their devel opnent of design guidance for
hybrid control roonms -- that issue has cone up a
couple of tinmes at those neetings as possibilities.

MR. LEI TCH: You al so sai d sonet hi ng about
addi ti onal automation, if | understood you correctly.

MR. PERSENSKY: That's right. Those are
t hi ngs that are being considered by various utilities
at this point.

MR. LEI TCH: being considered for current
pl ant s?

MR. PERSENSKY: Current plants. Thereis
at least one plant that intends to shut down and
conmpletely replace their control roomat one tinme.
as opposed t o doi ng t he pi eceneal type of changes t hat
have been nenti oned.

MR. POVNERS: Wien you bring up the issue
of automation, there's also the issue of non-
automation. And with existing reactors, it seens to
arise in front of the ACRS episodically, but maybe a
cycl e of every three years, where the i ssue cones up:
should we automate some function because there's
insufficient time for manual action?

The staff has at various tines attenpted
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to approve | guess it's a regulatory guide in that
regard, and the commttee has resisted it because the
underlying data is proprietary. |s there something
bei ng done to address that situation?

MR. PERSENSKY: Actually, there's a NUREG
that has come out -- unfortunately, | can't renenber
t he nunmber off hand, but | do have it here -- that
attenpted to come up with a different nmethod whereby
you woul d use risk information to categorize the risk
| evel of a particul ar operator action. Based on that,
they would determine the level of human factors
revi ew.

Again, that will be part of the Chapter 18
revision. You'll have an opportunity to see that in
nore detail when that cones for review But, we are
| ooking at that as a replacenent for ANS 58. 8.

On t he react or oversi ght process, the ROP,
we did astudy -- actually, INEEL did the study for us
-- on | ooki ng at whet her or not the reactor oversight
process adequat el y address human performance or what
ki nds of things nmay not be caught given the reactor
over si ght process.

A maj or reconmendation that came out of
that particular piece of work was that it appeared

that a nunber of the corrective action prograns were
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not keeping up to date with -- they weren't able to
i mpl enent the fixes rapidly enough or prioritizingthe
ki nds of fixes based on risk. So, we were seeing
repeat ki nds of incidents.

So, we recomended to NRR that they | ook
at the current corrective action program i nspection
nodul e, which essentially asked the review or
i nspector to use risk as one of the aspects of | ooking
at what they should be reviewing. But, it doesn't
gi ve them very good gui dance to what that nean.

We proposed to NRR that one of the things
we'd do is to provide better guidance on how to do
that, that risk of the backlog in the corrective
action program W have not heard back from NRR on
that, but that's one of our recommendati ons.

MR. ROSEN: | think that's a very val uabl e
step. Although, |I've seen sonme very good corrective
action prograns in use in utilities.

There is still that weakness that they
don't prioritize very well based on risk. The
priorities are nore historical in context. Maybe the
hi ghest priority things are things that are reported
on LARs.

There are different protocols that are

not risk based for prioritizing work in the plant. |
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think that's a fundanmental flaw. |'ve encouraged sone
utilities to do better, to do what you're suggesting
or at | east consider risk as one of the primary things
that you think about when you prioritize corrective
action.

MR. PONERS: How could you do that if you
don't have a fire PRA?

MR. ROSEN. Well, fire is not the only
risk. But | think in the cases where you have a fire
risk and don't have a PRA, it's a problem

MR. PONERS: Sure. But |'ve seen based on
ny episodic trips to plants in examnations of
corrective action prograns, if I'mgoingto guess what
isthelongest, the corrective actionw th the | ongest
lifetimeonlist, it'll always be sonething connect ed
with the fire protection system

MR. APOSTOLAKI S: | was reading the root -
cause analysis that was done for the Davis-Besse
incident, and in several places there are sentences
like "plant was restarted w thout taking corrective
action for identified problenms"” and "the managenent
ineffectively inplemented processes”.

Are you trying to help the corrective
action programfromthat point of view? | mean what

do you do if they know about the problens and just
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don't do it?

MR,  PERSENSKY: That's part of the
i nspection process. W'retrying to develop a way to
at least identify what they should be doing or what
are inspectors should | ooking for.

At this point, and I'd have to turn it
over to NRR for a regulatory perspective as to what
deci sions they' d make. Those are regul at ory deci si ons
that they'd have to meke.

MR. APOSTOLAKIS: 1Is there any attenpt to
devel op performance indictors or good corrective
action prograns verses a bad one?

Anot her thing that was m ssing evidently
was doi ng hazard analysis. That seens to nme to be
sonet hi ng that one can | ook at the work processes and
identify. Incorrect inplenmentation of a programis
not an i ssue of a work process. It's sonething el se.
So, | wonder whether it would be a good ideatotry to
devel op sone indicatorsthat will alert theinspectors
to the fact that sonething is not being inplenmented
right?

As you know, the reactor oversight
process, a good piece of it is performance i ndi cators.
Wel |, these performance i ndi cators have nothing to do

wi th human perfor mance.
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MR. PERSENSKY: That's correct.

MR. APOSTOLAKI S: But the question is
shoul d we be trying to devel op performance i ndi cators
for human performance, not necessarily of the same
ki nd where t hey have frequenci es or events, but maybe
of sone ot her kind but, still performance indicators.
O, shoul d that question be addressed to NRR? | don't
know.

(Laughter.)

MR. POAERS: Tell himthe answer is NRR
Let's stay on human factors here.

MR PERSENSKY: W do have sone STPs
There's an STP on licensing for instance, and there
have been some attenpts i n devel oping further STPs in
t he human performance area.

Most of those things that you woul d pick
up in the human factor area cone out of inspections,
not out of the PIs. The assunptions were that the Pls
woul d be sonething that would -- human perfornmance
woul d show up in the PIs. That's why they call it a
cross-cutting issue.

So, we have not yet attenpted to do a
human performance PI. Back in the early 90s, we took
sone shots at it.

MR. ROSEN: | think they should. Aot of
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pl ants have nmuch better human perfornmance data than
t hey used to have.

M5. LA S: " m tal king about |ate 80s,
early 90s.

MR. LEITCH The problemis that there's
no uni formstandard as to how the plants collect and
anal yze that data. | nean every plant has its own
system of doing things, sone of which are very
effective. But when you conpare plant Aw th plant B,
it's very difficult to perform that kind of
compari son.

MR. APOSTOLAKI S: But | think one of the
t hi ngs t hat shoul d be done, probably by your group, is
tol ook at the i nspection, the ROP, and take the root -
cause anal ysi s of Davi s- Besse and ot her anal yses, and
every time they identify a problem ask yourself:
whi ch part of ROP woul d actually catch this? Sone of
them are easier to catch than others.

MR. PERSENSKY: In away, we did. Wat we
did in doing this project was we went back to ASP
reports -- or ASP plants that were high-risk plants,
and | ooked at whatever archival data that we could
t hen conpared it to the ROP process. But of course,
nost of that data came from pre-ROP events. | think

to follow on with some nore recent situations |ike
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Davi s- Besse and I ndi an Point m ght continue to be an
exerci se.

MR. APCSTCOLAKIS: | think that woul d be a
very good exerci se.

MR. PERSENSKY: But that exactly was the
process we used.

| mentioned sone of the other work as far
as the inspection nmanual for the materials and waste
area. FErasmia nentioned fitness for duty. Fitness
for duty as you know is undergoing a rule change.
They're talking about including fatigue and
deconm ssi on of plants inthe drug and al cohol portion
of fitness for duty. In fact, fatigue is going to be
in part 26 of the rul enmaking. There won't be a
separate rule for fatigue. It's probably going to be
in part 26.

Just a coupl e things on what we consi der
to be infrastructure of the devel opnent of the needs
to support the other work. The Hal den Reactor
Proj ect, which sone of you are famliar with, is one
of the few places that we have access to simulators
for research projects. W' re been using the Hal den
project, that project in Norway.

MR. PONERS:. |'ve got to ask my questi ons.

MR. PERSENSKY: | knew you woul d.
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MR PONERS: | still have to understand

how a Norwegi an reactor operated by a Finnish has an
yield results that have any applicability to American
reactors operated by Anerican crews.

MR. PERSENSKY: To start off with one is
to correct sone information. One, it is a sinulator
of a Finnish reactor and we use the crews fromthat
pl ant . It's from Loviisa, so they're Finnish
operators operating a plant in Norway. They happento
be | ocated in Norway, but they're inside an encl osed
bui | di ng. It really doesn't matter. And, they're
used to the weather.

(Laughter.)

MR. PERSENSKY: As far as trying to give
just a briefing, we have | ooked very closely at what
goes on. W have | ooked at their training prograns,
we have | ooked at their procedures, and we' ve conpar ed
it to the kinds of things that go on in the US. But
the bottomlineisit's sonething that's available to
us. We don't have a research simulator here in the
US. That is sonmething that we can nodify as we can
with the Hal den reactor.

MR. ROSEN: Shoul d you have a simul ator
for research here in the US?

VR. PERSENSKY: I think from the
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standpoint of cost, it would be fairly hard to
justify.

MR. ROSEN. Don't get into the cost.

MR. PERSENSKY: 1t woul d be very useful to
have our own research facility. W've addressed this.
Actual ly, there was a DCE neeting earlier this year,
| guess in May, where we tal ked about it in terns of
devel opi ng a research simul at or for advanced react ors.

MR, ROSEN: | was thinking of a multi-
capabl e simul ator that you could configure.

MR. PERSENSKY: That's exactly what the
Hal den sinul ator is. In fact, we tal ked about that in
t he past, but they now can configure it to be used as
a PMR or a --

MR.  ROSEN: It's basically just a
conputer, right?

MR. PERSENSKY: It's a conputer with sone
wor kst ati ons.

MR. ROSEN. Right. And the nore you get
towards an N4 type control room where the operator
sits in front of a conputer screen, the easier it is
to change the programand then you're in a different
pl an.

MR. PERSENSKY: Ri ght.

MR ROSEN: It would seemto ne that one
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ought to be thinking about that sort of thing and not
sayi ng we have to go to Norway and use Finnish crews
because we don't have that in the US. What we have in
the US is what we need, and if we need it then we
ought to be thinking about it.

MR, POVERS: | think it's an excellent
guestion. |It's exactly what this subcomm ttee ought
to be pursuing, what woul d be very desirabl e to have.
It's what the people |ike John Fl aca get paid the big
bucks for to deci de what they can actually afford do.
And t he Commi ssi on gets bi g bucks to deci de where the
noney ought to come from But we ought to be deciding
what woul d be desirabl e.

MR.  ROSEN: W ought to be at |east
di scussing it.

MR. APOSTOLAKIS: Yes, as long as they
prom se not to fly over the Finnish crews.

MR. PONERS: Yes, don't bring the Finnish
crews here.

(Laughter.)

MR.  PERSENSKY: They're interesting
people. Bruce has had a | ot of opportunities since
Bruce actual |l y worked i n Hal den for several years. He
did excellent PRA work as a matter of fact.

MR POVWERS: And t he Swedes neke excel | ent
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j okes about themt oo.

MR. PERSENSKY: But currently, it's part
of our infrastructure. A big part of it is the fact
that they have a facility that we can use that is
reconfi gurabl e. And we're noving towards making
better use of that data for HRA, not just human
factors projects.

MR. PONERS: That's reallythe substantive
i ssue. That, you've collected all these data fromthe
Hal den project, now what do we do with it?

MR. PERSENSKY: W have used it in the
past for the devel opment of the gui dance that i s going
to be in the SRP

MR. POVERS: The question often comes down
to is that the source of the three-foot telephone
cable and --

(Laughter.)

MR. PERSENSKY: There never was a three-
foot tel ephone cable. That was a m scommuni cati on.
We have gone back and | ooked at all versions, draft
version of those 700 and there was never one that
included a three-foot tel ephone cable as a gui dance
docunent .

MR. APOSTOLAKI S:  Hunphrey Bogart never

said play the ganmes. You're suffering fromthe sane
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t hi ng.

(Laughter.)

MR. PERSENSKY: Actually, nowthe question
is whether or not we're going to allow wi rel ess.

MR POVERS: In seriousness, Steve has
rai sed the question: should we have our own research
reactor? | nmean has this Halden thing proven so
useful that in fact we should have our own? The
guestion is, indeed, are others' data proving to be
very useful ?

MR. PERSENSKY: We have nmade use of the
data. We intend to make nore use of it, especially in
the HRA area. That doesn't necessarily negate the
qguestion. Again, part of it is just |ike everything
else. I1t's a cost/benefit issue.

MR. POVERS: Yes, but other people in
hi gher pay grades than ours get to make the financi al
deci si ons. W ought to be making the technical
deci si ons.

MR. PERSENSKY: Well, we have --

MR. POVERS: . . . go by the commttee
and sell us three tines over just based on his nonthly
wage, right?

MR. FLACA: Well, the question conmes down

to what is the benefit of going in that direction
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above and beyond what we can get from the reactor.
That's the bottomline.

We do have sinmulators at TTC. And to
nove ahead and | ook at advanced reactors, | nean it
has really established the capability to be able to
ask questions. \Wether or not we're asking all the
ri ght questions -- we m ght be, but how do we know f or
sure -- there's still the uncertainty that surrounds
t hat aspect. And, the question is how does it
i ndi cate, or what kind of indication, or how nmuch can
we gain from sonething that we own verses sonet hi ng
that we observe and nove into collaborations wth
ot her organi zati ons?

You're right, it has to be thought out.
We need a basis for going in that direction. That's
up tothe commttees. W need insights inthose kinds
of issues. |It's very helpful to us in making those
decisions. | think that's why we're here.

MR. POAERS: Yes, | nean | just like the
idea that there'd be some vision or -- | appreciate
St eve bringing the question up.

MR, FLACA: Yes, sure.

MR. PONERS: The i ssue that nost perturbs
me about the HRA and human factors areas is this

vision of what we really ought to be as opposed to
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what -- all these day to day activities that we're
carrying out right now, what do we really want to be
in future in this area? That, | don't have well
articulated. | nean | don't see the vision right now,
and it's going to cone up this afternoon when we
di scuss tools.

MR. ROSEN: Dana, it will cone up because
Peter Ford is asking it. In the context of ACRS
review of the advanced reactor research program he
has asked the question: where do we want to be in 15
years? And | think in the human factors area, we need
a whol e new set of questions.

It's helpful for ne to go through this
di alogue with you and the rest of the conmttee
because we need to answer that question. You and I
Dana, have to wite that section -- you and | and
several others.

MR. PERSENSKY: Just to finishup ny part,
| just want to touch on sonething because it also
addresses the i ssue of words we can't say |like safety
culture.

Under international activities, one of the
things that we did agree with the Conm ssion is that
we woul d be able to follow what's going on in other

pl aces. To that end, we have Dr. Shurston Dahl gren
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from | AEA, who is one of the people that does the
safety culture reviews for the |AEA who wll be
giving a sem nar here on Septenber 23"

MR  APOSTOLAKI S: Is that the ASCOT
net hodol ogy?

MR. PERSENSKY: More thanthat. It's gone
beyond ASCOT.

But, she's com ng here and will be giving
a semnar on --
APCSTCLAKI S:  Who is this person?
PERSENSKY:  Shur st on Dahl gren.
APCSTCLAKI S:  Ch, yes. | know here.

PERSENSKY: At 10:30 and --

» 3 3 3 %

APCSTCLAKI S: Wi ch day?

MR. PERSENSKY: September 23" It's a
Monday. Septenber 23 at 10:30 in T-10-Al of this
building. It went out as a network announcenent. Do
you guys get the network announcenents?

MR. APCSTOLAKI S: Ch, yes.

MR. PERSENSKY: It said "sem nar on safety
cul tures”.

So again, that's part of what we're doi ng
i n keeping abreast of what's going on. Since we're
going to have this afternoon to get into nore detail

on sone of these things, I'd like to turn it over to
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Bruce because they need to | eave this afternoon to go
back to Idaho.

Bruce is going to tal k about a project or
a couple of projects really of how they have taken
Hal den data and are trying to apply it into the HRA.
Bruce was at Halden at the time the work was being
done.

So, Bruce Hall bert.

MR. HALLBERT: Thanks. Can | borrow your
m cr ophone?

MR. PERSENSKY: Sure, if | canget it off.

MR. APOSTOLAKI S: Human and intelligent
systenms. There is a clear distinction between hunans
and intelligence.

MR HALLBERT: It's not meant to be
excl usi ve, Ceorge.

MR. APCSTOLAKI S:  How do | know?

MR. HALLBERT: Good norning. |'m Bruce
Hal | bert and |' mpl eased to be invited to speak here.

As Erasni a and Jay have nentionedintheir
di scussions, we're doing work wth the Nuclear
Regul atory Commi ssioninthe area of humanreliability
analysis data. |I'mgoing to talk this norning about
using sinulators in human factors research with the

subtopic of linking this human factors research with
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human reliability.

There certainly are a variety of sources
of information that can be used to form human
reliability analyses. It's the hypothesis of this
di scussion here that sinulators are one of those
vi abl e sources.

Next slide pl ease. As Jay nentioned, nost
of the work that will be presented in this discussion
was wor k that was conducted while | was in the Hal den
React or Project al though sone of the sources that are
referenced here were also generated by the | NEEL
previously.

So t he pur pose of t he work bei ng present ed
today is to discuss the study of human perfornmance in
whi ch data are present toinformHRA activities. 1"l
di scuss nore about that study inthe foll ow ng slides.
But the intent in doing so is to illustrate, for
exanple, some of the relationships between human
factors research and HRA to show that they are
conmplimentary and can not only co-exist, but be very
fruitful in their interactions.

Next slide please. "1l start the
di scussi on today by di scussi ng sone of the potenti al
areas in which sinmulators can support, or where

simul at or-based research or activities can support
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human reliability analysis. Then 1'1l nove to an
overvi ew and a background of a particul ar sinul ator-
based research project.

Thi s project was sponsored by t he Nucl ear
Regul at ory Commi ssion to evaluate the issue of main
control room staffing for advanced reactors. 1]
talk specifically about what was the issue under
consi derati on and what we nmean by, specifically, what
ki nds of advanced reactors.

"1l provide a background to that. 1'I]
tal k about how we did it. "1l talk about the
under | yi ng sci ence and assunpti ons t hat were i nport ant
in guiding the way that we set up the experinents,
which data was collection. "Il give you sone
exanples of how those studies were conducted,
i ncluding pictures, then talk about the results.

The results fromthe study that | will be
presenting will be relevant for the i ssue of staffing
of advanced reactors, but | hope to use it to
illustrate the convergence of that particul ar research
topic with the general topic of human reliability
anal ysi s.

From there, I'lIl nove into what we're
calling an enbedded study, which is a prelimnary

exploration of performance shaping factors and
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performance, specifically main control roomoperator
performance with the notion that there's I inkage here
bet ween studi es of performance shaping factors and
operator performance and HRA. Then, 1'Il sunmari ze
the results.

Hopeful Iy then, where we want to go with
this is to have sort of an open discussion on the
potential of these kinds of things in supporting HRA.

Next slide please. It's our position here
t hat si mul at or studi es and si mul at or - based activities,
whet her they're studies per say or not, can provide
useful data for HRA

By that we mean, for exanple, you can
carry out research enbedded wi thin other activitiesin
which you can explore the relationships between
performance shaping factors, which are an inportant
el ement of hunman reliability analysis nethods and
performance and hopefully also by extension to
consi der situations of operator error.

MR. POVERS: M. Rosen has raised the
i ssue that seens to me to strike at the heart of this
hypot hesi s that you've put up here.

MR HALLBERT: Yes.

MR. PONERS: That, the thing that upsets

t he performance of a crewthe nost i s when we have an
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interloper in here.

MR. HALLBERT: A what?

MR. POVNERS: An interloper, soneone who
has not trained with this crew, who has not soci alized
with thiscrew | nmeanit's not |ike we got a Finnish
operator and stuck himin here. But, heis different.

It seenms to ne that until you can address
M. Rosen's question, this stands subject to sone
substantial debate.

MR. HALLBERT: Ckay, I|I'Il be happy to
entertain that debate as well too. | intend to
address the i ssue of maki ng conditions representative
for maki ng i nferences that are applicable to US pl ants
fromthese kinds of studies.

The specific issue of the interloper --

MR. ROSEN. Well, | think Dana is maybe
exaggerating the inportance of it.

MR HALLBERT: He'd never do that.

(Laughter.)

MR- ROSEN: | think it's inportant. But,
where a qualified SRO, for exanple, relieves soneone
fromthe crew who is on vacation, and he is froma
different crew, perhaps on his weekend so there is a
fati gue considerati on because he cones in at a tine

where he's supposed to be resting.
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He has not trained with this crew and
di fferent comruni cation protocols were established
per haps -- not fundanentally. He's still taking part
in the three part comunication and that sort of
t hi ng, but he may not be in his normal role since he
may be operating as unit supervisor. And, inthe crew
that he's actually in, he's just a SROor vice-versa.

So, there are al so di fferent i ssues of how
peopl e communi cate, who's in charge here, what do you
expect ne to do, what do | do --

MR. POAERS: But that unusual circunstance
is never going to be reflected in the data they get.

MR. ROSEN: Right, it's not. And that's

t he question | pose. Is it, and howwoul d one address

it?

It's a fairly normal circunstance. |
woul d guess that in plant on average -- nowthis is
just a guess -- but perhaps 20 percent to a third of
the tine.

MR. PONERS: My cal cul ation saidit could
be as high as a third.

MR. ROSEN: High as a third. So 20
percent to a third of the time, you'll find crews
operating wi th one or nore nenbers who are not part of

the standard crew.
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MR HALLBERT: | think the condition that

you are descri bi ng can be studied through sinul at ors.
| think simulators would be a very |ogical way of
evaluating that particular issue through the
col l ection of data.

"Il say also that | don't have any data
here to present today, but my own personal
observations from having conducted a nunber of
different research projects like this would be
consistent with the issue you raise here. That, in
fact, team performance is critical and the factors
that contributetothat, if they cone out of alignment
Wi th regard to | eadership with regard to
conmuni cations factors and the normal division of
| abor and aspect |ike that, can i nfluence performance
and have influenced perfornance.

MR. POAERS: M next question is having
identified one potential flawin the use of sinmulator
data, what are all the other flaws?

MR. HALLBERT: All the other flaws of
usi ng sinul ator data?

MR APOSTOLAKIS: Wiy is it a problen®

MR HALLBERT: | don't know.

MR. PONERS: But see, we're calling into

question all the sinulator data --
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MR APOCSTOLAKIS: O that exists.

MR. POWERS: That exist, that can be
generated. If | can do with one question raised by
menber of the subconmittee here spontaneously, are
there lots of other things?

MR. BONACA: I have other things. The
question | have is -- | nean this is being done for
foreign plants. But do you have crews just as they
are in the US? The question is do they have witten
procedures as we have in the US, which are different
from procedures in other countries?

Those are really questions that | think
will really affect the performance.

MR. HALLBERT: Yes, |et ne address those
head on. | was going to address themin sonme slides
that are going to cone, but |I'Il take themright now.

It was, of course, a concern for us in
designing this particular study but other studies as
well to make the results generally valid, externally
valid to the user group. In this case, the Nucl ear
Regul atory Comm ssion in the US.

VWhat we did to address sone of those
concerns was that we traveled to the plant in Finland
t hat volunteered to participate with us in the study.

We had the NRC al ong on that trip, and we eval uated a
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nunber of things.

We | ooked at their training program and
found it to be generally conparable to | MPO st andard
accredited types of training prograns for training
|icensed reactor operators and other control room
per sonnel . So, we |ooked at that and satisfied
oursel ves that they were followi ng a process simlar
to what US plants followfor training their personnel
in the control room

We | ooked at howt he division of | abor was
acconpl i shed inthe main control roombecause thi s was
a study of main control roomstaffing. Again, we were
satisfied that the division of labor fell into the
same mgj or categorizes as in the US plants and very
closely, parallel to division of | abor of control room
per sonnel .

MR BONACA: And they have synptom
ori ented procedures?

MR. HALLBERT: Yes, and I'Ill cone that in
a second. I'Il finish with the staffing though.

They have a control room supervisor, who
may al so be the shift supervisor. They have shift
techni cal advi sor, who is al so a degreed engi neer who
has also got training in reactor operations and

|icense. They have a bal ance-of -pl ant operator and
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t hei r phil osophy for control roomoperationis simlar

to the phil osophy of control roomoperation at the US

pl ant s.
MR PONERS: You say that it's simlar?
MR, HALLBERT: Yes.
MR, POVERS: That nmeans that it's not
identical. How do | judge simlarity? | mean how

close is close.

MR, HALLBERT: | would say in simlar and
all relevant aspects that would contribute to the
findi ngs fromoperator performance i n generalizations
to the US situation here. |In other words, they were
so simlar that we couldn't really detect any
meani ngful di fferences.

There are some differences in the plant
design, of course, so we couldn't say that the
function allocation or all the responsibilities for
this reactor operator at the Finnish plant woul d be
the exact sane as those for the US plant operator
because there are these plant design differences.

MR, ROSEN: There are plan design
differences in the US as well.

MR. HALLBERT: That's true

MR. PERSENSKY: As well as control room

oper ating phil osophy. | nmean we just tal ked about it
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before that in sonme plant they train together and in
others they don't. They rotate together and in others
t hey don't.

So, there are differences with in the US.
| don't think that the differences that we observed at
Loviisa were that nmuch different than what you woul d
see within plants here.

MR. BONACA: \What about cultural --

MR. HALLBERT: For these i ntense purposes,
| think --

MR. PONERS: What's causing the question
is -- you're going to collect sinulator data and
you're going to say, fromthis |I'm going to nake
j udgnents about normal operations. W've identified
one potential flawin that data. | don't know that
it's aflaw, but it's a potential flaw And now we
cone to this cultural flaw and
say that it's simlar, but we know we have a vast
anount of differences. So, it's only simlar to somne
subset of US reactors. It |lacks generality.

These are the kinds of questions the
research programhas got to be generating concerning
its experinmental nethods. "' m questioning whether
we' ve done an adequate job here. ' m questioning

t hei r net hods.
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MR. HALLBERT: We certainly had the sane

concerns at the outset of whether we could the study
for the NRC. That's why we had the NRC al ong wi th us
at these neetings.

| guess maybe what | should say is that
where we ended up on the issue of main control room
staffing and di vi si on of | abor and responsibilitiesis
we found themto be equi val ent fromeverything that we
had to conpare them by.

MR. BONACA: One thing that i s known about
Loviisa is they really have an outstandi ng history of
operations, technical nmanagenent, and extrenely
i nvol ved crews. l"m not sure you're going to
reproduce that kind of quality. Al | can say is that
fromwhat | understandisit's the kind of perfornmance
on their part.

MR. HALLBERT: One of the reasons why we
sel ected themwas that they had set world records for
availability and perfornmance, and al so because they
were very advanced within the European countries for
their use in PRA and i ncorporating it into operations

and procedures.

MR. KRESS: It seems to nme |ike your
studi es are asking the question: |Is this sonething
that would be a useful approach? It may not be
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definitive inthe detail of quantifyingit, but if you
made the judgnent that this was an approach that is
useful then to address these questions of differences
inculture and differences in plants, it seens to ne
like you would need to go to actual US plant
simulators with US operators and do this sane sort of
study on a plant specific basis across the country.

Is that sonething that's part of the
thinking if this proves to be a viable approach?

MR. HALLBERT: | think that's a good i dea.
There was previous research that was done and the
aut hor of the work was Ed Marshall. He considered al
the factors that could contribute to confoundi ng of
results fromsinul at or-based studi es or experi nent al
research at this tine.

So, there had been some thought previous
given to that. W used that work that was done -- and
| would apposite that for future work of this kind
that some kind of list |ike that or nethodol ogy for
consi derati on of confoundi ng factors needs to be taken
i nto account.

MR. BONACA: That goes to the heart of ny
question too of why we haven't tal ked yet about the
synptom ori ent ed procedures because t hat incl uded al |

t hese el enments. That includes all the el enents of
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observation of sinulators, tailoring the procedures
for specific situations, and in fact, testing to
verify that those ki nds of estimations and reacti ons,
etcetera, were correct.

The other thing is that procedures went
heavily i nto abnormal conditions and really no design
for the situation as you recall from previous
observations -- so, there is a lot of valuable
i nformati on.

|"ve always felt the pressure because of
the timng. | nean every year that goes by that we
don't have the information, the vendors are going to
|l ose it because the people in those conpanies are
goi ng away, they're not there anynore. | think having
that information would be a trenendous benefit to
these activities. |'mnot saying that you shoul d j ust
take what is there.

VR. KRESS: Is that i nformation
sufficiently conplete to form shaping factors and
their quantification?

MR. BONACA: Well, | renmenber for the BWRs
there were a nunber of iterations to the APGs that
went year after year. W worked for years doi ng that
kind of stuff. Sone of themthat were tested weren't

acceptable. Therefore, there was a new generation of
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APGs. The data placed inthe industry around the APGs

were the sane for the PWRs, were extensive.

MR. PERSENSKY: One of the big problens
with any industry dataisits availability to the NRC

MR. BONACA: | understand.

MR. PERSENSKY: Just as Dana brought up
earlier, the ANS 58. 8 was based on work that was done
for EPRI. Because of its proprietary nature, it's not
available so it's hard to get at a |lot of that data.

The same thingis truewith using utility
simulators. One, nostly they're busy. And two, they
aren't that eager to allow NRC to cone and do
research.

MR. BONACA: EPRI al so generated the
scenari os that you have assunmed in the back of the
procedures, the technical portion. The rest was
devel oped by the ORE groups. Mich of the information
was in the hands of |icensees. And | think they do
need to share it.

MR. HALLBERT: | think that's a good
suggesti on. | think in our first consideration of
what are the potential sources, we shouldn't |eave
stones unturned. W should try to take into account
what data is out there. Even if it doesn't suit the

pur pose that we're | ooking for right now, it may suit
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anot her purpose in the future.

MR. ROSEN: And | think you should be
careful about saying that because it's proprietary,
they won't give you access toit. Al that neans is
you can't have it in the open literature. Typically
t hat neans you can't ascribe the data to a specific
plant. But if you want it and went to the right place
at EPRI, they might agree to give it to you

MR. PERSENSKY: |In fact, that particul ar
ORE data, we did get access to. But again, there's
difficulty in making it available to others and to
reference it because of the --

MR ROSEN. My only concern is --

MR. POAERS: Let me interject here.

MR. ROSEN:. -- because it's proprietary,
t hat doesn't nean you can't get the value of it if you
approach the problem correctly.

MR. POVNERS: The problemis when you try
touse it for a regulatory process, you have to give
it to the public.

Let me just interject. You have a tine
[imt. You're on slide 4 of 17. | intend to
interrogate the conmttee, which is tough, and we'll
go through lunch with no trouble at all but they get

to be irascible.
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MR. HALLBERT: |'m happy to work to your

schedul e here.

MR POVNERS: | think that's fine, but |
suggest that we go on through this presentation
because | to want to interrogate them and then break
for lunch.

MR, HALLBERT: kay, that's fine.

MR. APOSTOLAKI S: One | ast question. |
see here that you're planning to investigate
rel ati onshi ps between PSS and so on. One of the maj or
criticisms of the EPRI sinulator data was that |
believe they tried to cone up wth nunbers,

probabilities of human error.

Are you going to do the sane? | do |ike
this testing of hypothesis and the rel ationships. 1In
other words, the structural part -- maybe the

simulators will be extrenely val uable there. Are you
planning to go all the way to the nunmbers or stop
short of that and switch to nodeling?

MR. HALLBERT: The nunbers that we
generated in this study were used for nodeling,
devel oping a predicted nodel and evaluating or at
| east starting some prelimnary thinking on what you
could do next withit, but with the notion in m nd of

trying to better understand the context in which
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per formance shapi ng factors drive performance and why
that is to better informhuman reliability analysis.
Then also, with the notion or the question of if |
have established a rel ati onship between performnce
shapi ng factors and performance, what will it take ne
to establish arelationship between these sane things
in error?

MR SIU I'll take a whack at it also
Geor ge.

My guess is that we could conceivably
generate nunbers or alimted nunber of situations, of
course, where the error force in context is strong;
therefore, the error probability is high enough that
you' re going to get observations. There will be other
pl aces where we wil| have torely on nodeling. That's
where having these nore fundanental relationships
bet ween say PSFs and error would be hel pful.

MR. APOSTOLAKIS: | like that. | think
that's a good i dea.

MR. HALLBERT: So if we could junmp ahead
to the next slide then. |Is it ny understanding that
you want me to finish ny talk in five mnutes then?

MR PONERS: Yes.

(Laughter.)

MR. POVERS: No. W want you to take
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whatever tinme you need to finish your talk. The
commttee is used to working long and | ate hours and
what not. They're tough. |'mnot worried about them
" mworried about the speaker.

MR. HALLBERT: All right. | appreciate
your concern.

So, | will then nove on to the portion of
the presentation and provi de sone background to the
particul ar settingin whichthe human factors research
was conducted. And that was for a study of control
roomstaffing | evels for advanced reactors. That's
the title of the NUREGthat you see referenced at the
bottomof the slide. It's NUREG | A-0137, publishedin
2000.

MR APOSTOLAKI S: What does "I A" mean?

MR HALLBERT: International agreenent.

MR PONERS: Didn't the conmmttee get
copi es of this?

MR. APOCSTOLAKI S: | don't renenber seeing
t hat .

MR. POAERS: | mean | know | got copies.

MR, HALLBERT: The Nucl ear Regul atory
Conmmi ssion had received submttals from severa
advanced react or pl ant vendors. These i ncluded the AP

600, the GES-BWR, the ABB plant, and the Cando 3
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pl ant .

In these submttals, there was sone
variability in the proposed changes for control room
staffing. That put the issue squarely in the area of
10 CFS 50.54 (m and changes.

The vendors sited i nprovenents i n ease of
performance through primarily passive system design
and automation as being the primary reasons for
requiring a reduced nmain control room staffing
conmpliment. Sone of the pictures in there showed one
react or operator overseeing several plants. Mst of
t hem showed a crew, |like a nodern crew, in a plant
control room

The issue then becane one of trying to
better understand the performance inplications of
staffing and advanced plant performnce because it
wasn't sinply a matter of changing a control room
goi ng froma conventional control roomto an advanced
control room You were also introducing greater
automati on and passive system perfornmance.

So, we set out to conduct a study of
control room crew performance, recognizing that in
order to do so, we woul d have to establish an advanced
and conventional plant benchmarks. And by that, we

were concerned very much with the notion of crew
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staffing and what woul d be t he appropri ate references
for different staffing conpliments as well as
t her nrohydraul i ¢ performance and aut omati on.

We devel oped a range of design basis
scenarios, including tw involving | oss of tools and
accident, that were a steamgener at ed t ube rupture and

an interfacing system where sequence V | SLOCA - -

MR APOSTOLAKI S: Is ISLOCA a design
basi s?

MR. HALLBERT: It's a sequence Vin a PRA.

MR. APOSTOLAKIS: But it's not a design
basi s.

MR PONERS: No, it's not.

MR. HALLBERT: Ckay.

There was a | oss of feed water, a | oss of
oxi de power, and a stem generator overfill. So, we

had undercooling as well as overcooling transients
representative as well too.

The t her nohydr aul i ¢ performance ref erence
benchmar ks, we obtained from previously funded NRC
research identified in NUREG Contract Report 4966,
whi ch | ooked at a variety of different transients,
overheating and overcooling and LOCAs on BNW
conmbusti on engi neering, and Westinghouse pl ants.

For the staffing configurations, we | ooked
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at two different staffing configurations: a norma
and a mnimm staffing configuration. Thi s whol e
study was carried out at two different sinulator
facilities. One was at the Loviisa Nucl ear Power
Station Training Facility in Loviisa, Finland, andthe
other was carried out in the Halden Human Machi ne
Laboratory in Hal den, Norway, which represented the
advanced pl ant.

Next slide. In the next two slides, |'l]
go into sonme of the particular of the study. 1 think
|'ve tal ked about these a little bit earlier.

For the phase of this study that was
carried out at Lovi i sa, we |ooked at the
t her mal hydraul i ¢ performance at the Loviisa Nucl ear
Power Station to the sinmulator transients under
consi deration here. And we recognized, as you ni ght
wel | expected, that there were differences in the
pl ant performance conpared with western plants.

Primarily, the Loviisa plant had | onger
time constants for the overcooling and overheating
scenari os than the western plants. They have 16
generators with | arger inventories and capacities so
they respond a little nore slowy to sone of these
acci dent s.

VWhat we did was we worked with the
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simulator facility staff to nodify the simulator from
a hydraulic performance to bring it into the range
t hat was nore consi stent with US pl ant performance for
t hose sane simulator transients. As you mght well
suspect, that would introduce a confound in the
experi mental design. So, we then also had to
conpensat e for that by gi vingthe operators additi onal
training prior to participating in the study in
Loviisa, Finland, and getting themto a sim|ar |evel
of performance since they woul d experience ot herw se.

The crews in this study operate as crews
in the plant. W didn't pull together people from
di fferent shifts based upon availability. W designed
our study around the availability of crews as crews.
We wanted to have actual perform ng crews.

As | nentioned to you earlier, we also
eval uated t he trai ni ng prograns and their control room
staffing conplinments and found themto be equival ent
to what we sawin US plants for those features. The
thing | didn't have a chance yet to touch upon was the
procedures. |'d like to address that now.

I n discussions with the Loviisa plant
staff, we reviewed their energency operating
procedures. And | hope |I represent this correctly,

but | believe that they had a previous project or
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contract with a western vendor, a US vendor, and had
under gone t he devel opnment of synpt om based procedures
at their plant. Wen we came there, the procedures
had been transitioned and their staff had been
qualified and |licensed to these new EOPs. They were
in fact synptom based, function-oriented EOPs.

Internms of the crewstaffing conplinents,
at Loviisa, a normal sized crew represented four
control room personnel, and the mnimm crew
represented three control room personnel for the
st udy.

Next slide please. For the Hal den study
phase, we used a sinulation of the Loviisa Nuclear
Power Station process. So, the sinulated plant at
Hal den was based upon the Loviisa Nuclear Power
Station with added automation to sinulate passive
system perf or mance.

Where we got the ideas for the autonmation
were from the advanced reactor submttals. For
exanpl e, Westinghouse had identified what the main
differences were between the current generation
West i nghouse and the future AP 600 i n terns of passive
systemfeatures. W triedto sinulate thosethingsin
Hal den through added automation, giving to the

operators the | ook and feel of this passive system
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The other min feature about this
simul ated working environnment was that the main
control room at Hal den was conpletely digital. The
features that were selected for the main control room
in Hal den basically canme from the advanced reactor
Digital & subnmittals. So, it had a commpn process
overvi ew di splay, which is shown here in the m ddl e,
t hat both of the panel operators would share, which
provi ded an overvi ew of the process.

They each had a dedicated set of alarm
di spl ays that were digital. They had a set of process
di spl ays i n sel ect abl e conput ers down here, sel ectabl e
wor kst ati ons, so they could bring up different parts
of the plant. They could bring up different graphics
for displayinginformtion about the process and ot her
sel ect abl e features.

Finally, inthe center, they had a conmon
saf ety paraneter of display systens. This shows that
portion of the | aboratory that was configured for the
reactor operator or the bal ance-of-plant operator.
There was al so, for the configurations in which there
was a control room supervisor and a shift technica
advisor, a set of displays back there for those
peopl e.

For the normal crewin the advanced pl ant
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setting, simlar to at Loviisa, the normal crew
configuration was four operators. The m ni mrumcrew at
Hal den was two operators. Because we have the need to
mai ntai n t he same di vi si on of | abor though, what that
neant was that in sonme cases in the two-person
configuration, one of the operators would be a dua
role: operator/control room supervisor

Next slide please. (Observing that it's
five past twelve, do you want ne to continue?

MR POAERS: You just go right ahead.

MR HALLBERT: Ckay.

MR,  POVERS: | want to get this as a
package.

MR, HALLBERT: All right.

Ei ght crews of |icensed reactor operators
and control room supervisors, senior reactor
operators, participated in the study. Each crew

experienced the five scenarios indifferent orders to
handl e count er bal anci ng effects. Four crews servedin
the normal and four crews served in the mninmm
staffing configurations.

MR. KRESS: Are these eight different
crews?

MR. HALLBERT: These are eight different

crews. And in the NUREG it shows a layout of the
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experimental design as well too.

MR. PONERS: So | should see four data
poi nts on every plot, right?

MR. HALLBERT: Unl ess they're aggregat ed.
That's true. Yes, that's what you'll see on sone of
t he pl ots back here.

I'dliketotalk alittle about the soci al
sci ence under pi nni ngs of the research nowin terns of
the data that we coll ected.

W collected data on a nunber of
subj ecti ve performance neasures. W were concerned,
first and forenbst, about changes in control room
wor k|l oad. In other words, the workload that the
i ndi vi dual operators and the control roomcrew as a
whol e would experience as a result of changes in
control roomstaffing. In other words, if the plants
are fundanental |y different and t here are f ewer thi ngs
for control room operators to do, then you would
expect to see differences in workload. So, we | ooked
at workload and we neasured that using the NASA
Taskl oad | ndex neasurenent technique.

We were al so interested fundanentally in
what woul d happen to team performance. Wat we nean
by that 1is what would happen to |eadership

characteristics inthe nain control room Wat woul d
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happen to comuni cati on with f ewer peopl e and t he sane
demands? What woul d happen to the focus on the task
and the mtigation activities at hand, the esprit-de
corps and things like that?

So, there was a neasure technique called
BARS, which is an acronym for the Behaviorally
Anchored Rating Scales. That's al so described inthe
NUREG as are all of these. That neasurenent techni que
taps into these teaminteractions.

Finally, we were also interested in the
subj ective nmeasure of situation awareness. You've
probably heard situation awareness discussed in the
aviation industry quite a bit. That's where it was
originally studied. Wat situation awareness refers
to is primarily how well an operator understands
what's going on around himor her in the plant.

MR. POVERS: Situation awareness 1is
sonmething the conmttee is fairly famliar wth

because it's a primary thing in the power upgrade

i ssues.
MR HALLBERT: Yes, it's very inportant.
There has been considerable research
showi ng |inkage between situation awareness and

performance in the aviation industries. So, we had a

nmeasur ement techni que t hat was devel oped specifically
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t o measure control roomoperator situation awareness.
W were interested in what woul d happen there.

| want to also say that prior to this
time, there really hadn't been any data coll ected on
t hese kinds of neasures in control roomcrews. So
part of the study was also to gather a baseline of
dat a of what happens to situati on awar eness, wor kl oad,
and t eamperformance during these ki nds of scenari os.
Not just under the study, but what happens to these
t hi ngs during the course of a transient.

W were also interested in objective
per formance, howwel | the crews managed t he bur dens of
announcenents, notifications, conmunications, for
exanple, how well they perform their «critica
mtigation activities, and how well they've managed
the |l onger activities of stabilization and cool down
of the plant. These scenarios were obviously fairly
| ong, ranging froman hour and a half to two hours in
| engt h. So, we |ooked at objective perfornmance
nmeasures as wel | .

MR. PONERS:. Let ne ask you a question
You ran a scenario for an hour and a hal f?

MR, HALLBERT: Yes.

MR. PONERS: You say, "Ckay team we're

going to start”, runit, and then they knowwhen it's
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over. But therealityis acontrol roomoperator sits
there for an average of six hours and then there's an
event and it's over.

MR. HALLBERT: Yes.

MR. PONERS: How does that factor that you
don't have that lead in six hours affect performance?

MR. HALLBERT: Well, we knew for exanple
t hat bringing these crews into the sinulator with us
foreign staff there was going to rai se sonme expect ancy
on their part, so we told themwhat we were doing. W
had a briefing package. That was necessary not only
for this kind of research, but it was necessary for
i nformed consent.

But what we did to address that concern
was that all these scenarios typically began with a
peri od of normal activity. W didn't want themto be
conditioned to the fact that 15 m nutes after we start
this scenario, there's going to be sonmethi ng go w ong.

So these normal periods, for exanple,
were |load following or a perched control rod or
sonmet hing going on with the bal ance of plant, sone
sort of normal evolution. But typically it would | ast
anywhere from 15 mnutes to an hour or so to try to
get themto relax a little bit and off edge.

MR. ROSEN: Then the scenari owuld start?
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MR. HALLBERT: Then the scenario would

start, then the transient would be introduced.

MR PONERS: But for some reason, you
t hought 15 minutes to an hour was enough to sinul ate
si X hours or nine hours or twelve hours?

MR. HALLBERT: We relied uponthe training
staff at Loviisa to guide us in that kind of
determ nation. W asked them how much is enough to
try to get themoff the edge of their seats, and try
to nenorize their displays.

MR. PONERS: Sonebody must have | ooked at
this because it's the same problem you have in
sinmul ators every pl ace.

MR.  HALLBERT: It's like for re-
qualifications | imagine. | nean you cone to a
training sinulator expecting to | earn sone newt hi ng,
but al so you expect to be challenged | suppose. So
yes, that was an issue.

Let me al so nentioned that this is what's
referred to as repeat ed neasures, experinental design
inthe sense that we col |l ected data on these neasures
up here throughout the scenario. "1l show that
starting on the next slide.

Next slide please. Thisis the part where

"1l have to get up here and talk a bit. 1'mgoing to
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talk a little bit about the results nowin terns of
their basic value to the staffing study and also try
toillustrate sone of the connection points with the
i ssues of human reliability.

| want to explain, starting off with this
graph up here, what it refers to and what it
represents. This graphis a plot of workl oad that was
neasur ed t hroughout the scenario. Across the bottom
her you see the scenario periods. This is an average
pl ot across all scenarios. It shows average wor kl oad
as it was experienced by the operating crews in this
entire study. It's a generalized or normative ki nd of
graph of what happens to workload during these
transi ents.

As | nmentioning, duringthe first scenario
period, crews were conducting some kind of nornmal
activity, normal evolution in the control room
together with staff in the plant. W sinulated plan
personnel outside the control room to nake these
scenarios very realistic as well too.

Bet ween scenari o period one and scenari o
period twod, the transient or transients were
i ntroduced. Then the scenario progressed for the
duration of the particul ar scenari o at hand here, this

period out here at nunber five being a representation
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of time at the end of the scenario.

MR. ROSEN: VWhat is the "Y' axis, a
percent or what are the units of it?

MR. HALLBERT: This is neasured worKkl oad.
The NASA TLX I nventory neasures workload on a scale
fromO to 100. And so, this shows that the crews on
the average, their average workload during normnal
operation was rated as 25 out of 100.

MR ROSEN. \Where the 100 woul d be like
runni ng around like ants in a hive, going as fast as
they can in every direction?

MR. HALLBERT: Sonething like that. Yes,
| " msure that woul d be the hi ghest workl oad you coul d
i magi ne.

VWhat we see in here is that workload
increased substantially from baseline operations
during t he di sturbed phase of this scenario. Acouple
of things are worth di scussi ng about this graph here.

The first is that it shows what happens to
oper at or wor kl oad during these transients. The second
thing is that the National Research Council has
studied for the Departnent of Defense the issue of
wor kl oad transition and workl oad i n general and have
identified a couple of concerns.

MR. KRESS: How did you neasure this
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workl oad? |'mnot famliar with this index. D d you
have t he measure of his netabolismrate or did you ask
hi m how busy he was? |s this subjective?

MR. HALLBERT: It's subjective. Thereis
a st andar di zed t echni que, a st andardi zed psychol ogi cal
neasurenment technique, and it's called the NASA TLX
because NASA devel oped it. It refers to taskload
index. And, there's a standard set of instructions
and a standard formfor neasuring. The taskl oad i ndex
is also described in that NUREG It's shown in the
appendi x in the back there.

MR. KRESS:. Ckay.

MR HALLBERT: But it taps into a nunber
of rel evant workl oad factors such as tenporal denmand,
physi cal demand, nental demand, and things |ike that.

MR, KRESS: But you or soneone |like you
sat there and filled in the nunbers?

MR. HALLBERT: No, we didn't. \hat we
would do is -- and that's a good question because it
gets to sonething that | gl ossed over in here. What
we did was at certain phases of the scenario, we woul d
pause the sinulator and we would adm nister these
instruments. Thenthe operators thensel ves wouldrate
their workload during that scenario period. Good

questi on.
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MR KRESS: For a given scenario, you
probably coul d' ve decided on what the workload was
ahead of tinme.

MR. HALLBERT: Well, there was a shadow
study in this research, as Jay nentioned, on
simul ati ng operator perfornmance. We devel oped a
sinmul ation of operator performance that predicted
wor kl oads using sonme predictive techniques. In
general , those correlated well with the workl oad the
operator experienced | think, if | recall that study.

Getting back to this performance curve
here, the National Research Council identified two
primary concerns of workl oad. One is it's acute
effect in what they call workload transition. That's
illustrated here in the change of workload fromtime
period one to tine period two. The concern is that
during periods of workload transition, errors are
likely.

The ot her concern that was identified and
has been identified in the open psychol ogical
literature are the chronic effects of the workl oad.
I n ot her words, we know t hat experts such as |icensed
reactor operators are able to mask performance of a
situation even under situations of high demand and

hi gh stress for a period of tinme. But that overtine,
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t hose hi gh demands pl ace burden and stress upon the
humans i n the control roomand at some poi nt out here,
performance degradations are nore |ikely.
MR KRESS: Is this a linear tinme scale?
MR. HALLBERT: This is a linear tine
scal e, yes.
SIU.  Each of those are equal tine?

HALLBERT: Pretty equal, yes.

2 3 3

SIEBER Did you neasure error rate?

MR. HALLBERT: W did not in the study
because -- the main purpose of this study was not to
focus on the errors. It was focusing on perfornmance
and control roons and trying to eval uate the i ssue of
staffing. W did not study error per say.

MR. S|l EBER: I woul d've thought that
woul d' ve been a key el ement to deci de what size crew
you woul d apply to what kind of a reactor.

MR, HALLBERT: No, we --

MR. S| EBER: Because if you don't have
enough operators, you're going to nmake a |ot of
m st akes.

MR. HALLBERT: No, we didn't.

But, we neasured somnething el se, which
was their performance in mitigating the transients.

What we believed was that their ability to nmanage al
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the responsibilities in the control room including
announcements, notifications, activations of fire
departments, energency operations centers, all those
kinds of things, would eventually show up as an
effective reduce in the crew size. The hypothesis
being that crews with a normal size would be able to
be better managed obj ective performance than small er
crewsize, all other things being equal. But, we know
they weren't because there was al so automation and
passivity in the advanced pl ants.

MR. SIEBER. Thank you.

MR, HALLBERT: 1'd like to talk now about
t he ot her subjective performance here on the graph,
whi ch was situation awareness.

Up to this point, we hadn't really had a
good basel i ne of measur enment of situati on awareness on
control room operators. What we found was that
simlar to the graph here for workload, conplinents
sort of occurred or the reverse sort of occurred to
situation awareness. As workload was going up,
situati on awareness was goi ng down.

MR. PONERS: What | don't quite understand
on all these plots is if four crews do this --

MR. HALLBERT: Eight crews all together.

MR. POAERS: Right.
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MR HALLBERT: Representing sonethinglike

40 operators or something |ike that.

MR. POVERS: Each one of those points
shoul d have unless -- | nean the remarkabl e thing,
everybody was identical here. | can't inmagine.

MR. HALLBERT: This is averaged.

MR. PONERS: If it's averaged, then can
you gi ve nme sone i dea of what the variance was i n that
aver age?

MR. HALLBERT: Yes, there were a nunber of
i nteresting findings about the variance itsel f, which
is alnost the subject of a separate discussion.

In fact, that is shown in the report.
There were significant variations in situation
awareness as a function of conventional verses
advanced and minimal verses normal crew staff and
sizes. There were sone significant variations there
that contributed to the main findings.

MR PONERS: |If | go to interrupt these
results, what do | comuni cate to the HRA fol ks about
this? Do | just give themthe neans or do | use the
means and the variance to conpute 95 percentiles or
sonmething |i ke that? | nean what nunber do | actually
use?

MR, HALLBERT: | think, if you're asking

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

156

me if | were communicating to anot her HRA person, --
and | consider nyself to be an HRA person -- | would
say when | | ook at these results, | see sone genera

trends that are rel evant during a scenario. And that
is that, after the onset of a scenario, the crews are
required to nake decisions that require high degrees
of situation awareness. |f there was a hi gher degree
of likelihood in making those decisions or making a
decision, they're at greater risk for an error.

The other thing is that even though the
recovery of situation awareness approxi mates its | oss,
the recovery is invariant. Factors at the end of the
scenario are factors that the crews in fact thensel ves
i ntroduce. So, we weren't doing things out here. The
mani pul ati ons we nade to t he scenari os typically ended
somewhere right around in here or so.

MR. POAERS: Right.

MR. HALLBERT: So, losses in situation
awar eness here were not due to anything that we had
done. These were due to things that the crews had
done thensel ves. So they, in sonme way, |ost contro
of the situation maybe to sone respect and didn't have
good situation awareness at the end of the scenario.
And, there are still critical decisions out there to

be nmde.
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The other thing that I would say, and it
gets into the subject of PSS, there are some i nport ant
scenari o specific differences in situation awareness.
| don't have a graphing here. It's in the NUREG
But, we did find differences in situation awareness
bet ween what we described as rule-based scenarios
ver ses know edge- based scenarios. That's usingaterm
coi ned by Jens Rasmussen, a researcher in this area.

What he posited, that process control was
achi eved through a variety of different situations
based upon the degree to which they were readily
established rul es avail able for operators to follow
such as procedures, matching the situation exactly
verses situations in which a high degree of
interpretation was required on how to apply those
procedures, being nore of a know edge- based ki nd of a
scenario and other things |ike that.

MR. ROSEN: Now you' ve got nme confused
because you tol d us earlier that these operators were
usi ng synptonmoriented procedures.

MR. HALLBERT: That's correct.

MR. ROSEN: Wi ch you do not need to know
the situation in great detail at |east early on.

MR, HALLBERT: You don't require diagnosis

to select the appropriate final procedure. 1n other
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wor ds, you can nai ntainyour critical safety functions
usi ng the synpt om based procedures. But eventually,

for every procedure, you have to transition out to the
appropriate -- what's it called, recovery procedure?

MR. ROSEN. No contest. | agree with you.

MR, HALLBERT: kay.

MR. ROSEN. But inthe early phases, maybe
on the left hand side of your curve, situation
awareness is not all that inportant. He's follow ng
his synmptomoriented procedures. He | ooks at the
synptons and takes the actions that the synptons
require.

MR. HALLBERT: There nmay be sone deci si ons
required early in a scenario as to what systens to use
and in what ways depending upon the ways in which
systens fail.

"1l use an exanmple of a |loss of feed
water. You lost the main feed water punps and now you
have to use your auxiliary feed water system Well
if there are certain mal functions or certain systens
out of service that conplicate that decision, you do
have t o have good situati on awareness i n order to make
a deci sion about how to recover those systens.

MR. KRESS: This point 7, is it good or

bad awareness? Is it an A, B, C, or D?
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VR. HALLBERT: | don't know. "1l be

honest with you, this was the first tinme that we have
col l ected data on these ki nds of performance nmetrics.
We didit for the purpose of this specific study, but
| don't know that we really know how nuch situation
awar eness i s enough.

What | can tell you though, is that when
you get down to levels of point 5 that's situation
awar eness. And that neans that your ability to
under stand what's goingoninthe plant withregardto
all your systens is about half right and about half
wr ong.

MR KRESS: Fifty-fifty chance.

MR, HALLBERT: Fifty-fifty. And when you
start dropping below that, there are sone --

MR, APOCSTOLAKI S: Overall, did all the
crews exhibit specific behavior?

MR. HALLBERT: Overall on an average, the
answer is "yes". This is the average. The specific
guestion, did every crew experience it this way? |
woul d have to go back and | ook at that data, Ceorge.
There were sone transient specific differences |ike |
sai d.

MR, WALLIS: All this is fascinating but

| don't knowwhat it has to do with regul ati ng nucl ear
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reactors. It's very interesting but | don't know what
to meke of it if there's no hypothesis being tested or
anyt hi ng.

MR. HALLBERT: The particul ar i ssue under
study here was what woul d happen to control roomcrew
performance if you were to mmke changes to main
control roomstaffing as well as nade a transition to
t hese advanced reactors.

Qur purpose in conducting this was to
provi de a technical basistothe Ofice of Researchto
supply to NRR in nmeking decisions about what
informati on would you require of a licensee to show
t hat performance was adequate in this new situation,
as an exanpl e.

MR. WALLI'S: Thi s nust be dependent on al |
ki nds of things, all kinds of scenarios, or all kinds
of stuff. So to get anything as generalized as a | ot
of this nmust be very difficult unless you have a big
dat abase or some good hypot heses or sonet hi ng.

MR. HALLBERT: Vell, in ternms of the
actual reference values for how much situation
awar eness you need to have in a new system you're
right. We don't have that nunber yet. We haven't
published it. W haven't really even thought about

it. But in ternms of |ooking at the inplications of
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this research, there was sone generalized findings
fromit. Again, that's described in the NUREG

My point here was to try to show that in
this research there were sone connection points
bet ween operator performance and t he general issue of
human reliability. That being that there are
situations in here in which performance wi |l degrade.
And those situations can be studied to extract
i nformati on.

Next slide. Another question we had was
how wel | do t hese performance net hods, the subjective
performance netrics correlate with their objective
performance. So we |ooked in a few areas and here,
Dana, is one of your eight point graphs that you were
sayi ng you woul d expect.

What we found i n one set of anal yses when
we neasured team performance, how well they
conmuni cated/ i nteracted as a crew, the trends there
paral | el ed t heir obj ective performance i n managi ng t he
transient. So indeed, that factor of teamperfornmance
appears to be avital one for controlling and managi ng
the transients. W found that al so out in the study
her e.

Agai n, theinplicationbeingfor HRA, that

if you start doing things that affect the ways the
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crews work, like you were tal king about earlier,
peopl e and crews that don't normally performin crews
and things like that, those inplications need to be
t hought of because there may be attendant affects on
preponderability to manage t hese ki nds of transients.

Next sli de.

MR SIEBER  One second.

MR, HALLBERT: Yes.

MR. SIEBER  Both of those plots cross,
and it appears that in the advanced plant you're
better off with a smaller crew.

MR HALLBERT: There were some significant
interactions in the study here. What we found was
that, inthis particular case, the mininumcrewinthe
conventional plant did not performas well as a nor nal
si ze crew.

| f you could imgine, for exanple, in a
normal size plant, it's designed for a |larger sized
crew. Wien you go to an advanced plant that has a
nore conpact control room and it has nore design
features for asmall sized crew, their performance was
as good as the nornmal size crew and better in many
i nst ances.

Next slide please. |1'mgoing to talk now

about the enbedded study that was carried out within
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this |arger study on control roomstaffingin advanced
plants. | talked about it earlier.

The intent here was to collect data on
oper at or perfornmance and performance shapi ng factors.
Performance shaping factors, as nost of you are
probably famliar, is a termand concept that's used
frequently in mny humanreliability anal ysis nethods.
The way that it's often used is that there's often
ti mes a nom nal or assumed human error probability for
a certain kind of action, and t hat nom nal hunman error
probability is nodified for the effects of certain
performance shaping factors. This includes things
such as training procedures, human machine interface
experience, and things like that of the crew.

So, there is and always has been for as
long as these two concepts have been around, some
intuitive |linkage between perfornmance shapi ng factors
and operator perfornmance. I think Alan Swain
descri bed the |inkage very well in NUREG 1472.

As a whole, the types of PSFs and their
affects on error rates vary quite significantly anong
the HRA nethods that are out there. |If you |ook at
them vyou'll see that the effect on HEPs vary
significantly.

The way t hat these effects are assessed i s
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currently that they are estimted. Anal ysts or a
group of analysts will sit down and will say: how
much credit do we give the operators for having good
procedures in this scenario, or hownmuch do we credit
themfor their experience and training. As aresult,
there is a fair amount of uncertainty really in the
effects of these PSFs on human error probability.

So, ny belief was that there was a need
for a better benchmarking and understanding of
per f ormance shaping factors with actual perfornmance.
And if we had that |inkage, we could build better
nodel s of failure eventually.

Next slide. So the purpose of collecting
data about these performance shaping factors was to
expl ore how these things could support HRA, these
| arger human factors studies.

The specific objectives were to identify
a set of performance shaping factors that were
predictive of crewperformance, determ netherel ative
wei ghting of these factors to one anot her, devel op or
denonstrate a general nodel in whichthese performance
shapi ng factors coul d be expressed one to another with
operator performance, nmeasure the factors affecting
the predictive validity of these perfornmance shapi ng

factors, and replicate the results.
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MR. KRESS: The performance shaping
factors were independent variables in this study.
Were they varied one at a tinme or several at a tine?

MR. HALLBERT: No, | didn't do that. In
fact, what | was essential |y doi ng was pi ggybacki ng on
t he previous study that | nentioned. So, | took the
perf ormance shaping factors --

MR. KRESS: | see. You took exactly what
was in there?

MR. HALLBERT: Yes, exactly howthey cane.
There were sone good things to that and there were
sonme bad things to that. W can discuss that.

MR. KRESS: It relates to how you design
experiments?

MR. HALLBERT: Exactly. | nean ideally,
you'd |i ke to neasure one at a tinme then add a second
and maybe a third then nmaybe a fourth. But the
counterargunent to that is you never have just one or
two or three. You have themall. So, | took themal
because that's what | had and that's what | was gi ven.

Next slide please. This research really
started back in the mddle 1980s when we had the
opportunity to collect data on performance shaping
factors as part of other studies. | nentioned NUREG

Contractor Report 4966. That's where that work was
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originally docunent ed.

At the time, we devel oped an instrunent to
neasure performance shaping factors' affect upon
oper at or performance. Through anal yses and reducti ons
indata, we identified that really seven of these ten
per f or mance shapi ng factors real | y had sone predictive
power, and that the other threereally didn't seemto
matter to the crews.

MR KRESS: Wiat were the other three?

MR. HALLBERT: There in 4966, but | don't
recall them Maybe even the way that they were
defined was vague. Not that they didn't have an
effect, but the way that we had defined themcoul d' ve
been unclear to the crews.

The ones that did have effects and were
denmonstrated t hrough statistical anal ysis techni ques
i ncl uded aspects of procedures, training, stress
wor kl oad, information available to the crew, the way
t hat the systemprovi ded feedback to the crewon their
actions, and the human machine interface in general.

MR KRESS: Is time required to do an
action? |s that a performance shaping factor or is
t hat sonet hing el se?

MR. HALLBERT: That was actually the

dependent neasure.
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MR. KRESS: It's a dependent neasure?

MR, HALLBERT: Yes.

MR, KRESS: How long it took him to
actually do the --

MR. HALLBERT: The inportant thing that
they had to do in that particul ar scenari o was what we
actually neasured. [|'Il explain howwe didthis just
a bit nore here now

W had a data collection instrunent that
we devel oped t o neasure howt he operat ors experi enced
t hese performance shaping factors. In their own
terms, how they affected their ability to carry out
the critical mtigation tasks in a particular
scenario. W asked themto rate these performance
shaping factors just after the conpletion of a
transient, a scenario study if you will.

MR. KRESS: The instrunment could be a form
that they fill out?

MR. HALLBERT: It was a form That's
exactly what it was.

W asked them to consider each of these
per f or mance shapi ng factors that we had di scussed and
defined prior to their running the scenario. Then we
afterwards asked themto rate on a scale how these

things had influenced their ability to take the
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appropriate mtigation action, which was specifically
defi ned.

Inthe case, for exanple, theloss of feed
water, it was to restore the condensat e boost er punps.
In the case of the LOCA, it was to isolate the hot | ag
or sonething like that in a particular scenario.

After the sinmulator trials were done,
t hese operators rated the affects of the PSFs on their
performance of the critical mtigation tasks. The
data that I'mgoing to present today is essentially
the result of collecting data at different tines with
different crews and different | ocations.

W had four crews in the US plant and
that's docunmented in this NUREG reference here. W
had four crews at Loviisa like | was just descri bing,
and then four crews at Halden. And, we had three
conmon scenarios: undercooling, overcooling, and a
| oss of coolant scenario. Again, we had the
t hermal hydraulic references for all these scenari os.
We t hought they were conparable in nature.

Next slide please. The results are that
we used a linear nodel to assess the effects of the
per f ormance shapi ng factors on operator perfornmance.
Whereas | nentioned previously, the prediction of "Y"

inthis fornula here was the critical task mtigation
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performance tine. Wen, after the initiation of the
scenario, were they able to conplete their critica
mtigation task?

We collected data on these performance
shaping factors across these scenarios, crews, and

pl ants, and even countries | suppose. What we found

MR. PONERS:. \What does it nmean when you
use a linear nodel like that with a constant ternf
It becones an adjustable paraneter in this nodel.

MR, HALLBERT: It actually was enpirically
driving. Wat we found was that -- and you'll be able
to see on the next graph, the next slide -- that
typically the prediction of performance would
intersect with the "Y" axis, and the effects of these
per formance shaping factors were over and above, or
were around, that intersection point.

So let's say, for exanple, that the
average mtigation tine was 18 minutes after the
initiation of the scenario. You could have the
i ntersection point being at 14 or 12 mnutes. Then
t he PSFs basically predicted up and around -- or the
wei ghting of these factors predicted up and around
that tine.

What we found through these studies and
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the data collection was that the l|inear nodel was
sensitive to scenario differences. And I'Ill showyou
on anot her slide howwe found that. It was sensitive
to plant differences, and it also denonstrated
predictive ability.

Next slide. | talked about being
sensitive to plant differences. Hereis the sumtotal
aggregation of the normalized critical mtigation
times. These are the predicted val ues.

W see, overall, that the multiple
correlationinthe nmultiple regression nodel here was
0.36. Wat that neans i s that about 14 percent of the
variability in the scatter of the actual mtigation
time can be predicted by that nodel.

MR. WALLIS: Nowit's predicted based on
data? It isn't a prediction fromsonething el se?

MR. HALLBERT: |It's a prediction fromthe
best fit of that |inear nodel.

MR. WALLI S: So when you have a limted
anount of data and a nunber of coefficients, you're
going to predict sonething even if it's --

MR. POVNERS: What he actually is | ooking
at is what fraction of the variance in the data can be
explained with this |inear nodel ?

MR. HALLBERT: And the uni que contri bution
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of the individual performance shaping factors is
nmeasured through the beta weights.

So, this is all crews, all plants, al
scenarios. Fourteen percent of the variability was
expl ai ned through this |inear nodel

When you | ooked at just one plant for
exanmple, all scenarios, the nultiple correlation
coefficients were significantly higher. And, you
found the sane result for all the other plants. So
what you see is that the predicted nodel has greater
predictive ability when | ooki ng at specific scenarios
as opposed to all scenarios. W went fromexplaining
14 percent of the variability up to about 47 percent
of the variability.

We found the sanme thing in plants. In
ot her words, the closer you got to specific scenarios
within a plant, the greater the predictive ability of
t he nodel was. So this is suggesting sonething. It's
suggesting that individual differences and how
operators experience the scenarios is significant.
They are truly different. For exanple, aninplication
of this mght be that how would we recommend peopl e
i ncorporate performance shaping factors into a
particul ar scenari o.

Next sli de.
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MR. POAERS: What you're really sayingis

that there's not a uniform PSF for every scenari o,
that | just can't put a constant in there?

MR. HALLBERT: That's right, and it seens
to be different across plants.

MR. ROSEN: It doesn't seemto be that
surprising, does it? That operators would react
differently to wundercooling than they would to
overcool i ng, that they woul d react differently tol oss
of power? But within those three scenarios, that
operators woul d feel nore chall enged by undercooling
for instance.

MR. HALLBERT: O nore along the lines of
what aspects of their procedures and training and
ot her performance shaping factors contributedtotheir
ability to mtigate that transient, and how then in
the future to best incorporate those perfornmance
shaping factors into the estimation of human error
probabilities.

Again, this is part of establishing a
t echni cal basis for how performance shaping factors
shoul d be addressed in an HRA

MR. PONERS: Yes. | nean that's what he
isreally -- he hasn't got anything definitive here,

but he's building an information base that's really
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calling into question the way we do things now As
George said, we do get smarter with tine. It's not
al ways obvi ous we get smarter. All it saysislifeis
nore conplicated than we thought.

MR, APOCSTOLAKI S: Let's not be unfair.
People do consider different performnce shaping
factors for different scenarios in existing nodels.
And, it's nice to have confirmation of --

MR. POAERS: But see, what he's sayingis
that if you take a specific performance shapi ng fact or
and say it's affect is to double the tine, that may be
true for one scenario, but it nay not be true for
anot her scenari o.

MR SIU That's right. Some HRA net hods,
i ndeed, they do allow you to adjust and others they
don't. Now for guidance, it raises inmmediate
guesti ons.

MR, APOSTOLAKI S: | mean you see nore
clearly that --

MR. PONER: Mdre pertinent is that he's
al so denonstrating that you can actual | y get sonet hi ng
useful out of these studies, whichis really excited.

MR. APOSTOLAKIS: | don't think anybody
el se has done this, have they?

MR. HALLBERT: No, not anythinglike this.
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| kind of conmbed the literature. Again, the reason
why it's been sort of a passion of m ne over the years
has been because there i s such apposity of information
about these things. The other things is that it
really is needed | believe.

MR. APCSTOLAKIS: So all we needed was a
passi onate guy.

(Laughter.)

MR. POWERS: That's what's needed in
everything. | meanif you hadn't had runners crui sing
down the m | e, we woul d not understand anyt hi ng about
t he nonmentum of the equati on.

VR. HALLBERT: I'"'m actually nore
passi onate about other things, but this is very
i nteresting.

The other thing that | wanted to nention
is that there would be sone intrinsic value to not
only wunderstanding about the performance shaping
factors' rel ationshi p on performance, but for exanpl e,
how i nmportant certain of these perfornmance shaping
factors are in certain kinds of scenarios. Now |
haven't done that analysis yet. I"'minterested in
| ooking at it, but | haven't done it yet.

For exanple, we tal ked about: are there

any properties that are wunique to wundercooling
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scenarios that are denobnstrated through these
performance shaping factors. | don't know. | don't
know yet .

MR APOCSTOLAKIS: So now you're really
creating the context within which the HRA nodel er
woul d devel op the nodels, the general shape of the
nodels. | think this is great.

MR. HALLBERT: Yes, hopefully. And even
eventually to provide sone insights and better
gui dance.

MR. PONERS: To be precise George, the
context with which they will eval uate the pl ethora of
nodel s, we'll see if they're useful or not.

(Laughter.)

MR. HALLBERT: And perhaps even from a
regul atory perspective, eventually to be abl e to asses
t he HRAs t hat are done and to find out whether all the
appropri ate PSFs have been taken into account.

MR PONERS: Yes.

MR. HALLBERT: And why they believe so or
not .

MR. POVERS: But let us not forget, if
you're seeing -- this is not unusual in this stage of
understanding to have a substantial anount of the

vari ance that remai n unexpl ai ned.
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MR HALLBERT: Yes.

MR. PONERS: It's terrible, but I happen
to knowin alot of physical fields that that's where
we start, wth huge anounts of variance and
di scovering where that increnent of variance is --

MR. HALLBERT: Yes. | neanthistonmeis
very exciting because what you're describing is very
applicable to this stage right here. There has not
been a lot of data collection yet and it's very
i nformati ve.

MR. PONERS: Froma statistical point of
view, the problemw th your nodel and your procedures
is that what you're treating as well known vari abl es
for thenselves have a substantial anount of
uncertainty in there, and you' ve used a Iliner
regression analysis in which you re assum ng that
t hose things are all precise. You shouldn't have done
that. But unfortunately, the regression algorithns
for the right way to do that are pretty hairy to work
with.

MR. HALLBERT: Yes, and al so in the soci al
sciences, these liner regression nodels have been
shown to be fairly robust to certain violations of
assunpti ons and mat hemati cal properties. So, we start

there and at least try to establish that there is a
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relationship and try to wunderstand better the
appropri ate nodel s eventual ly.

MR. POAERS: Try a m n-max routi ne agai nst
this and see if it doesn't give you -- first of all,
it'll elimnate a certain anount of your variance.

MR. HALLBERT: Yes, min-nmax or stepw se
approaches. Good reconmendati on.

MR.  APOSTOLAKI S: You should keep
everything in context. You' re not producing a --

MR. PONERS: He's | ooking for a variance
t hat can be expl ai ned and what not. Now sone of his
variance comes from the fact that his independent
vari abl es are just thensel ves uncertain.

MR. HALLBERT: Thank you. 1'Il summarize
now t he presentati ons of both the enbedded study and
t he overall point of my presentation.

First of all, in the enbedded study --

MR, APCSTOLAKI S: Excuse nme. Can you tell
also at some point what is the nost inportant
performance shaping factor or the top three?

MR HALLBERT: | hate to answer your
guestion this way, but we did some exploratory
anal ysis into the rel ati onshi ps anong t he performance
shapi ng factors, and we found sone stability through

factor analytic reduction techniques. Essentially,

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

178

you coul d sort of definethree overarching perfornmance
shaping factors in the set of seven if you wll.
Stress and workl oad basically conprised one factor
that we'll call demand or naybe even workl oad. But
t hey | oaded negatively overall inthese scenarios. So
what they did was they kind of worked against the
oper at or .

The other ones were procedures and
training, procedures and training |oaded together.
And, that seened to be best descri bed as preparedness,
how wel | prepared they were to deal with the specific
demands of the transient.

The ot her three were information
avail abl e, system feedback, and the HM, which is
probably best described as the HM. So, features of
the control room design, features of the crews'
prepar edness, and the control room systens designed
for the scenarios, as well as the crews own experience
of the transient and it's negative effect upon their
ability to match with the demands.

MR. APOSTOLAKIS: But is available tine
and performance --

MR HALLBERT: | didn't define -

MR. PONERS: He has taken that out of his

study because that's what he's neasuring in "Y".
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MR HALLBERT: | agree with you.

MR APOCSTOLAKIS: If | have a task that
needs to be conpleted in 20 m nut es verses anot her one
that's 42 mnutes, should |I asses the inpact of the
time difference on these preparedness perfornmance
shapi ng factors and then do ny analysis, or do | have
guidance as to how the 20 mnutes verses the 42
mnutes wll effect it? Should | go indirectly
t hrough the three that you nentioned or it is fromthe
factor itself?

MR HALLBERT: | don't know.

MR. APOCSTOLAKI S: Again, | don't expect
you to have all the answers. But, these are the kinds
of questions | think that are inportant.

MR. HALLBERT: It's a limtation of the
approach that --

MR. PONERS: The way that he has done his
study, he can't really answer the question.

MR APOSTOLAKIS: That's fine.

MR. PONERS. He didn't say you were wrong.
It just said, | have to look at a --

MR. APOSTOLAKI S: He woul d never say that
even if he thought it.

MR. POAERS: We will say that for him

(Laughter.)
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VR PONERS: | think we can npve on.

MR. APOSTOLAKI S: These things are things
that we ultinmately have to face in certain regul atory
actions.

MR. WALLIS: We have faced already. W
have sone dat a.

MR. POAERS: | think we can congratul ate
you on a pretty well defined study. | can quibble
wi th your data reduction techniques, but |I know what
you're trying to do. | think it's interesting that
you're getting insights out of this thing, which is
all you can ask for right now The actua
percentages, that will have to come with tinme.

MR, HALLBERT: Yes.

MR. POAERS: | think we can -- unl ess you
have sonme particular points you want to nake here.

MR. HALLBERT: The think the final slide
was just essentially what |'ve already covered. To
date, there have been sone studi es conducted and t here
i s sone data avail able right now And, we're | ooking
t hrough those sources of data to see what is rel evant
for HRA

New studi es offer great prom se because
what ever we learn fromthese other studies could be

taken i nto account for the design of future studies 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

181

collect specifically, HRA -- or these Kkinds of
qguestions fromthe outset that you' re aski ng us t oday.

Then | kind of end up where | started,
which is that | believe these sinulator studies are
val uabl e, and they provide useful data for HRA

MR. PONERS: | woul d put a caveat on that.
| think simulator studies carefully designed, well
concei ved, appropriately done, and cauti ously used can
yi el d i nsights that perhaps give us an i dea on what we
ought to be doi ng.

MR. ROSEN:. Just |ike thermal hydraulics
st udi es.

MR. HALLBERT: | agree with those points
you just nade.

MR PONERS: | nmean | think that's the
step that this commttee has never seen, peopl e com ng
in and doing simulator studies very carefully, very
wel | designed with particul ar objectives. They may
wel | have done that, but we just have never seen it.

MR APOSTOLAKIS: They keep it a secret.

MR.  POWERS: Well, there's always a
problem when you present to this comittee that
doesn't pretend to be specialists inthis field. But
this was nice. You could understand it and what not.

What | would | i ke to do nowis quickly ask

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

182

t he menbers what ki nds of topics they want to pursue
further in the discussions this afternoon. | think
we're done -- am | correct in thinking that we're
| argely done with the formal presentations and now we
want to di scuss what the research programis going to
be?

| myself very nuch want to go into this
topi c that showed up on both Erasmi a's slide and Jay's
slide called tools and tool developnment. I'dliketo
under st and what the objectives of tools are, what the
visionis, who those tools are for, what they're going
tolook like. And | invite the other nenbers to nmake
comments on what they want to tal k about when we cone
back from | unch

MR ROSEN: 1'd like to talk about the
i ssues of organi zati onal performance, safety cul ture,
and i ndi cators.

MR,  APOSTOLAKI S: Seconded. Also, in
addition tothis, | would like to understand alittle
better the devel opment of the plants to devel op an HRA
nodel that will actually give distribution. | neanis
there a conceptual design at this point or that kind
of thing? | knowthat it's still early.

MR. POAERS: You get the chance to nane

your topic, not discuss your topic right now
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Graham are there any other issues that
you' d |like to pursue?

MR. WALLI'S: Not hi ng nore than yours that
real ly asked the questions so far. |'man interl oper
on this commttee anyway.

MR. PONERS: You are never an interl oper
You are a very wel coned partici pant.

MR. WALLIS: This is a very tough area to
quantify. 1t's nuch tougher fromthe hydraulic. And
| don't quite know what tools could be useful and how
they would be validated. So, |'ve asked questions
i ke that already.

MR, PONERS: Dr. Kress?

MR. KRESS: No. |'minterestedinit too.

MR. POAERS: kay. Jay?

MR. PERSENSKY: I["m also interested in
tools and safety culture issues.

MR PONERS: (Ceorge?

MR APOSTOLAKIS: Can | add one nore?

MR. PONERS:. Yes, youareunlimtedtothe
t opi cs.

MR APCSTOLAKI S: The view of existing
nodel s and what plans there are to use themin the
devel opnent of your own nodel would be of great

interest to ne.
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MR WALLIS: Wat's the state of that?

MR APOSTOLAKI S:  Yes.

MR. WALLIS: You had those four operators
in so many situations or sonething. Now, that's an
interesting study. But there nust have been a | ot of
things |ike those before in sone other context.

MR POVERS: Well, as far as care of
design, this is one of the best |'ve ever seen.

MR, WALLI S: Li ke human performance in
flying airplanes.

MR. POMERS: Now let ne interrogate our
speakers. What woul d you guys like to tal k about this
af t ernoon?

MR. SIU Actually before we get to that,
| think one point to nmake is that Bruce and Dave

Gertman have a flight and they to | eave here by about

three o' clock. So, any questions that you have
relating to | think the last point -- well, | guess
you' | | obvi ously have sonet hing to say about exi sting

nodel s, but also if you wanted to talk about
experiments that would be good right after lunch to
make sure those get done.

MR. PONERS:. Ckay, the experinents right
after lunch.

Are there topics that you need to
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comuni cate? Recogni ze that our intentionistowite
a letter that says here are the aspects of the
research program that we |ike and what not. So if
there are things that you t hink we need to under st and
better, don't be shy about it.

MR, WALLIS: | have a question. W had
some very general presentations about the programthen
we had somet hi ng very specific fromBruce. There nust
be other specifics that are going on that would
illustrate the generalities for ne.

M5. LOS: So then the intent was to give
you an overview of where the program has --

MR WALLIS: But it seemed to be that we
went from one pole to the other.

M5. LOS: But we hope that this will be

t he begi nni ng of probably several follow up neetings

with the coomittee to tell themin nore detail. On
t he things that we' ve done in detail -- | guess those
that are still in the planning stage, we're just

struggling with that, sone things.

MR. WALLI S: In t he case of
t her mal hydraul i cs, we have sonme sort of big schene of
needs and t hen we have the franmework, which is codes,
and then we have individual projects fitting into the

codes. And because of an individual project, we've
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got sone kind of general scheme. \What the code of
mechani smthat --

MR. PONERS: The grand vision is what
you' re tal king about, and that's where | want to go
with the tool devel opment and try to understand t hat
alittle better in the grand schene.

| think we are going to get an
opportunity to see the applications that showed up
frequently. |I'mnmuch nore concerned right now about
the wunderlying technology we're developing that
supports all these applications, the PTS, and things
i ke that that are going on, and the strength of that
program And, we'll discuss that.

In that case, | propose we go ahead and
break until 2:00.

(Whereupon, the conmittee recessed for

 unch at 1: 00 p.m)
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AAF-T-EERNOON S-E-S-S1-ON
(2:02 p.m)

MR PONERS: Let's cone back i nto session.

We concluded the last section by saying
here are the things that we want to tal k about. It
| ooks to me like the topics, the big scheme of the
program what we nean by tools, organization, safety
culture, indicators, devel opnment of HRA nodels, and
t he view of existing nodels and the state of the art
are the topics.

It does not |look |ike we are going to go
into any great detail further on data collection and
data manipulation and digest. Though, | wll
enphasi ze to you the concluding talk on which we did
there was illum nating and gives us new insights on
the inportance of various elenments in the program
book, the human factors and HRA.

At this point, 1'd like to understand
better the program what's in place, what's in just
t he pl anni ng st ages, what we're trying to endorse here
exactly. Okay?

MR, SIU Let nme start off by saying that
we' ve asked John Forester and Dave Gertman to joi n us
at the side table. | hope they'll chime in with

comrents as the discussion noves along. O course,
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Bruce Hal l bert is sitting up front with us. And Dave
and Bruce, again, have to |leave at about three
o' cl ock

A nunber of questions have conme up about
the vision of the program | guess|l'dliketo get to
that alittle bit. W tried this nmorning to give you
sone sense of howwe sawthings. Cbviously, it wasn't
detailed at all and it wasn't intended to be.

Let nme start by saying that | think that
there are two aspects of vision. Oneis, if youwll,
organi zati onal , and one is technical. The
organi zational vision is pretty nuch what you were
seeing this norning. W have needs presented to us
from other parts of the agency. From our
under st andi ng of what's going on in other parts of the
agency, we try to our best to hel p address those needs
through the activities that we perform which are
anal yses, reviews, and devel opnental activities.

This seens trivial, but actually it's not
because this is one of the areas where we got good
comments from NRR in their review of our research
pl an. They tal ked about the need for nmuch nore focus
or enphasis on i ssues |i ke HRA guidance. W had it in
our original plan, but we hadn't perhaps put

sufficient enphasis on that. So, this is one place
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where we think we're going to strengthen, to support
fol ks who are faced with particul ar applications.

MR. POVNERS: What's your view? It seens
to me that there are two nodels for the support that
you could provide to the non-specialist inthis area
t hat has needs.

One is that you can say, "Here is ny
tel ephone. Anytine you need an HRA anal ysis, give ne
a call and we'll get it done for you." Cearly,
that's the node you operating in now and it may well
be the nobde you have to operate in.

The other visionis tosay I'll live that
way for a while, but eventually I want to have tools
i n these guys hands so when t hey have an HRA questi on,
they can pull up this tool that will act Iike an
expert system it'll wal k themthrough the questions,
and they'll get their own answers.

MR SIU | don't know that we actually
fit into either nodel right now. | think what we
would li ke to do is nore towards the second. Were we
are right now is actually, in the case of reactor
operations, NRRis doing the HRAreviews. W are not
doi ng HRA revi ews.

What we haven't done, and NRR poi nted

this out, is we haven't taken the results of our
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research over the years and boiled it down to
something that -- for exanple, a review of the use
when | ooking at an application. And by "use", it
doesn't nean necessarily redoing the analysis. You
m ght just say, "What are the questions | should be
aski ng?" These are things that | think in the short-
termwe need to be working towards.

MR. CRONENBERG ~ This nmorning the power
uprates cane up as an issue that the PRAs are comn ng
insaying that there's no effect on human perfor mance
or little effect on the power uprates. Yet, they have
t he study where one of the principle inpacts was the
reduced operator time for reaction to accident
scenari os.

And so, we had the conflict there on one
-- it was a study, and then the |licensees cone in and
say there is no effect, and this commttee had to
struggle with these types of issues in the | ast year
and a half on power upgrades.

Have you had any user needs fromNRR to
answer questions |ike that or have you gi ven t hemany
support? They are not risk infornmed, |icensed
amendnment requests. They are traditional |icensed
amendment requests, so risk information is kind of

suppl emental to those requests.
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But still, this commttee has struggl ed
with conflicting -- and their gut feeling is

conflicting with what the licensee is telling them

MR SIU And quite literally, we do not
have t he user need to provi de support there, at |east
in the HRA realm

Jay, | don't if you guys have been?

MR. PERSENSKY: Not specifically to that.
| mean the work that we were doing on the changes to
t he operator actionwas infact inpart related to the
power uprates. In that, if it is a risk inforned
submttal, there is a way of dealing with the risk
aspect of it. If it's not, we can still apply riskto
it. But the basis there was nore to | ook at the | evel
of review.

As | understand it -- Dick was here
earlier, and he's been one of the people that | know
involved in that fromNRR Mst of what they've been
| ooking at for the power uprates, they've actually
| ooked at simulator trials and requal trials and they
found that the actual error rates, not HEPs, but error
rates have been very lowin that kind of a situation.
So, they've been basing their approvals on that.

| just saw Dick walk in if you want to
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foll ow up anything on that.

MR. PONERS: Well, let nme follow it up
with a question here. In the course of this norning's
di scussion, we had a variety of questions raised on
t he adequacy of sinulator datato refl ect what goes on
in the actual plant. How does one take those
guestions and look at the sinulator trials with a
j aundi ced eye?

MR. PERSENSKY: Sonme of the things that
you i ndi cated were probl ens. For instance, bringing
indifferent people. Just |ike any other experi nent al
situation, especially when you're dealingw th peopl e,
you can do a very large, nulti-variant experinment, but
the tinme and resources and ability to do that is very
[imted.

Fromt he standpoi nt of the situation that
we' re tal king about here for the uprates, it's their
plant, it's their operators operating primarily in
t heir node of operation rather than separate nodes of
operation. It's their normal node. So that's what we
asked themto denonstrate. The whol e point is being
able to denonstrate that they can do it wth
sufficient cushion | believe.

MR. POAERS: The question |I'mnot asking

is, it's not a question of really power uprates. 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

193

guestion is one of research and what Nathan said.
What ki nd of questions should we be arm ng t hese guys
to ask when they | ook at that information, and what
are we doing to devel op those kind of questions?

Like | said, we cane up with sone
questions on the fidelity of sinmulators for actua
pl ant operations. | nmean they're kind of a
qualitative sensesoit bedifficult to defend that as
proof. You just couldn't use that information at all.

It was just totally inapplicable based on the
di scussions we've had, but it's enough of a question
t hat shoul dn't the research programbe addressi ng t hat
ki nd of question?

MR SIU.  Yes. And again, | think that
was the intent of the guidance task in various areas.
We woul d start relatively nodestly in terns of taking
what we've |learned to date and then trying to if not
make a formal gui dance, at |east provide sonme useful
information to users. And | ater on, of course, start
getting nore formal in ternms of gui dance for specific
t hi ngs.

Erasm a had nentioned the HRA standards
activity, for exanple, and we intend to play a nore
active role in that activity.

MR ROSEN: To refer to that comrent that
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| made earlier was to nme, the way you would handl e
that properly was it's just another perfornmance
shaping factor. It's a crew performance shaping
factor. Whatever nunber you ascribetothe likelihood
that the crew performs successfully as it is
constituted normally, you nodi fy t hat nunber with sone
shaping factor. But athird of the tinme, the crewis
not going to be in its normal configuration.

MR. SIU.  And research again, whichever
way they answer l|laws could provide a basis for
deci di ng when you can take a certain degree of credit
or under what conditions you can take a certain degree
of credit.

MR. PONERS: | think, | mean we've had
| icensees, or inthis case the applicants, conme in and
say we go through THERP on this thing and we get
1/ 100, but when we | ook at our database we see it's
nore |i ke 1/1000. Could we go ahead and use 1/100 to
cover this? And Professor Wallis says, "How do you
know that factor 10 is good enough?" That's the
question that's really answered here i n this gui dance
pr ogram The other guys he has downgraded his
information by a factor of 10. Yes, that's probably
nore than enough or it's half of what he shoul d' ve

been or sonething like that.
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| mean that's what you nean by "gui dance"”,
how to ask a question and what kind of answer is a
reasonabl e answer. It will never be out to two
significant digits because every plant is different
and every environnent is different and what they can
tolerate is different.

MR. FLACA: If | could just followup with
a conment on that. When we | ook at a nunber though,
it really represents sonething. Wsat's behind the
nunber, of course, is what's inportant: the
procedures, the fram ng, and so on, how likely the
event is going to occur, and what the operator is
going to be prepared for. So, | think it really
represents the way one thinks about it. | think
that's what CGeorge was sayi ng before.

And the question is, as far as our
prograns are concerned, do we have the infrastructure
to be abl e to think about these questions, and be abl e
to answer ot her questions that m ght evolve fromthe
pursuit of these changes that are goi ng on out there?
Whet her we have the tools and ability to do that |
think is very critical. If we don't have them we're
only kidding ourselves. W're just not asking the
ri ght questions. W don't knowif we've got the right

answers.
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But inall that context, | thinkit's nore
than just a quantification. It's really |ooking at
what that neans in the context of what you're giving
credit for. If it's 1 in a 100, we expected than
t here shoul d be a certain | evel of backup, a techni cal
basis for that 1 in a 100. That cones down to doi ng
some anal ysi s based on what procedures and soonisin
pl ace. And, we need the tools to do that.

Now the question | guess is do we need
certain tools, do we need to devel op newto cone and
address new issues? One of themis the changes in
risk as we see them as plants are maki ng changes.
Some of this is naybe due to manual actions verses
automatic actions or changing things inthat way. And
how do we go about doing that, and do we have the
tools in place to do that?

Isn't that really the i ssue on the tool s?
Again, |'m sorry. | came in a little late and |
didn't really hear the beginning of it.

MR. POAERS: Well, the issue in tools is
-- you certainly hit upon an inportant aspect on the
i ssue of tools. My particular interest is one of
vi sion of what the tools we want to |l ook for -- not in
the next three years, but say in ten years - when we

actually get advanced plants comng in here to be
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certified, what kinds of HRA and HF tools do we have
available and for whon? Are they tools for the
specialists in these activities or are they tools for
t he non-specialists in these areas.

MR Sl U If I could just add to that
point. W were tal king about organizational vision
and | think that was sonething that we had shared with
human factors. As we i ndicated earlier, PRA and human
factors provide different sets of tools for different
problens. Cearly, we have to address needs present ed
to us by the agency users. Froma techni cal vision
standpoint -- and this is where we're going to split
a little bit because we have different areas of
coverage, different domains. On the HRA side, if you
want to tal k about a very long-terns vision -- and it
may not be all that long-term | hate to think of 15
years out. Five years is kind of our current planning
horizon now. | think it's reasonable to hope that we
wi Il have a comon high | evel HRA nodel

| think there's reason to believe that we
can get there. Wen you Ilisten to different
devel opers tal k about what t hey' re doi ng, the concepts
they're using are very simlar. W have differences
interm nology. W have sone differences in scal p of

particul ar nodel i ng el enents, but they all share very
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simlar features.

Furthernore, | believe that there's a
sense at l|least in a good nunbers of nenbers of the
community that there is a need to drive towards sone
sort of conmon goal

MR. POAERS: Wen you say "comon nodel ",
you mean common with the agency or common within our
nucl ear conmmuni ty?

MR SIU  Wthin the HRA community, at
| east the ones that perform assessnments for nucl ear
power plants and simlar facilities.

So, we would like to work towards that.
That gets to CGeorge's poi nt about know ng what ot hers
are doing. W're trying to go beyond that. W're
trying to work with these others to develop this
common hi gh | evel nodel

It's still a very high | evel description.
You' re tal king about the notion of, for exanple, the
i nportance of context and nodeling the context
explicitly. You still have to get it drilled down to
what specific elenents of context are you talking
about. For exanple, are you talking about it in a
static context, a dynam c context, and so forth?

My belief thereis that, as now, in a few

years we will still need ranges of methods and tool s.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

199

Sometimes very sinple tools are good enough for the
probl em at hand, and sonetines you need a nuch nore
sophi sticated tool. Qur job would not only be to
devel op those tools, but also of course develop the
gui dance of when do you use one tool verses another?

Again, if you want to talk in terms of
vision, this is | think where we mght head.
Qoviously, there's a notion of validation involved
here as well. And what Bruce talked about this
norning, point usinthedirectionthat we're goingto
start using -- we believe we're going to start using
exi sting data and we can start generating newdata to
support at least sonme |limted validation of these
nodel s.

| think, as | indicated in one of ny
answers to | think George's question, it's unlikely
that we'll be able to validate these nodels in all
performance areas. But at | east for those areas where
we t hink we can col |l ect data, by all neans, we'll try
to do that.

Qbvi ously as John Fl aca i ndi cat ed, we have
to have a capability to address energing i ssues. So
t he met hods and tool s that we' re wor ki ng t owar ds now,
and we have a laundry list of those, we tried to

present those in that two-dinensional matrix. But
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we' ve al so had a list of the issues and t hat appeared
inthat paper that we distributed before the neeting.

So those are issues we recogni ze that we
have to deal with now, and we're trying to deal wth.
Certainly, things come along the path that we haven't
anticipated, and we have to have the capability to
address those. So, that's kind of the high I|evel
Vi si on.

In terms of quantification in particular
-- again, the HRA involves qualitative and
guantitative aspects. Onthe quantitative side, we've
been talking internally for a while about the notion
of reference val ues, and perhaps i nt er pol ati on schenes
can think of it conceptually. Once we've identified
what are the inportant factors, you define sone sort
of phase space, and you can hopefully through
experiments or super sophisticated anal ysis devel op
some reference points to use as a basis for sone sort
of scheme to say what should the probability be in
anot her part of the phase space for which you don't
have those reference points.

So, that's conceptually a notion that |
think we're trying to pursue. You won't see nuch of
that in current di scussions on quantificati on because

again, we were trying to nmake sure that we had a good
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wrap-up of the expert elicitation process that we're
usi ng in ATHENA But there are some place in, |
t hi nk, the conference papers where we do take about
t he notion of reference points.

So, again, that's the direction of where
we're heading. And | don't know if you wanted us to
t hrough the laundry list of activities that we've got
to gi ve you a sense of the breadth of applications and
t he particul ar techni cal chal | enge areas t hat we t hi nk
we need to address.

MR POVERS: | think your slides this
norning provided a pretty good inventory on your
current applications, and less of an inventory on
where you think you ought to be applying HRA.  For
instance, we raised the issue of Option 2, if
repl aced, that maybe there was a rule for HRA to
apply.

I n some sense, | think that NRR generat es
user needs based on their thinking about things. ['d
be equally interested i n the user needs you t hi nk t hey
shoul d be sending to you. Do you think there's a
richer field there that can be explored now, and is
there yet another even richer field once you have
t hese tools that you' ve been tal ki ng about?

MR.  PERSENSKY: If I may, from ny
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perspective at |east?

MR, PONERS: Sure.

MR. PERSENSKY: As far as the user needs
are concerned, nost of the user needs are in fact
things that we as a staff talk about together. So,
it's not like we're over here. In fact, we need to
draw on their experience and t he ki nds of things that
come up in the application of what tools they

currently have and where those weaknesses m ght be.

On the other hand, simlar to when | was
tal king about the study we did on the ROP, we
indicated there that here are sonme things that we
t hi nk m ght be helpful. So, it's not that we're not
al ready doing that. It may not be to the extent that
you'd like to see it, but in fact we do have that
process in place and we tal k a | ot anongst oursel ves
as far as how we address that.

As Nat han had i ndi cated, thereis sonewhat
of a difference in what you m ght consi der the vision
bet ween HRA and human factors though they are very
rel ated. He tal k about gui dance docunents, and that's
what we do. But |'ve been envisioning and |'ve said
in the SECY t hat what we probably need is sonme sort of

t ool box. Wth current technol ogy, we can nove a | ot
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of this stuff that we now have on paper and pencil
onto even sonething as sinple as a palmpilot to take
i nspection nodules with various links to be able to
get into the technical basis.

So, it woul d be sonething that is useable
t hat addresses all of the various docunents that are
out there right now Human factors, as | said, is not
just vanishing interface. It has all those sane
el ements, elenents that we tal k about in ternms of PSFs
for instance or context.

So, there's that aspect of building
sonething. The vision is trying to put everything
into one place so that you don't have to carry around
a bunch of paper, but also that there be an
infrastructure in place that allows us to continue to
devel op those that need to be inproved upon.

W' ve taken a |l ot of heat for 0700 in the
past. Yet, it is one of the nbpst used docunents, not
only by the NRC but in the industry. Wien it cones to
control roomdesign, the EPRI neetings, nost of what
they' re doing in developing their stuff is based on
that. Nonetheless, it could be a nore useable, nore
useful kind of docunment. There are still gapsinit.
There are still things that we don't have good

gui dance from
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Most of the guidance that was devel oped
or put into that docunent canme from things that we
stole fromthe mlitary. This is not that we did a
ot of research, in terns original research in a
| aboratory to devel op that guidance. Most of that
gui dance was taken from other places, but we went
t hrough a validati on process.

The fewthings that we were able to do in
a |aboratory type setting, we've nade use of the
Hal den proj ect and what ever we coul d to get simul ator
data and devel op the guidance and the criteria that
are established in those docunents. So the
infrastructure is really sonething that -- whether
it's our simulator or Hal den's sinmul ator or sone ot her
simul ator, we need access to that kind of thing for
operati ons.

The t hi ng t hat we have sonewhat i gnored by
spending a lot of time on sinulators is that a |l ot of
the errors, and one of things that we found in sone
ot her studies that we did with | NEEL, was t he i ssue of
| atent errors. Those errors were being nmade by
mai nt enance people, not by the operators.

MR. ROSEN:. That's ny opening.

(Laughter.)

MR RCSEN: In the context of tools, what
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you spent nore of your tinme on, and | think
appropriately, is the focus on control room operator
performance. But what Davi s-Besse tells us, and what
a lot of other stuff tells us, is that personnel
outside the control room including top nanagers,
mai nt enance peopl e, supervisors, and engineers can
make m stakes too. M stakes they make becone | atent
errors, and those are the cases that cone out and bite
your | eg.

So the question here, in the context of
tools, what tools do you need to look at the
performance of other people who are not control room
operators? And this gets to the question of
organi zati onal performances or richliterature, which
|"m sure you know better than ne. There's rich
literature on organizational devel opnent i n psychol ogy
and howt hat factors into the personnel performance of
engi neers and managers and al |l ki nds of people inthe
organi zati onal settings, and what sort of tools should
we be using.

It think that this is the opening. This
is the area that can have the single biggest
incremental value to the agency. I  know it's
controversi al . If it wasn't controversial, we

probably wouldn't be interested in it.
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MR. APOSTOLAKI S: If you do it in the

context of how to these things affect human, | don't
even think you need to go to the Conm ssi on.

MR. ROSEN: Well, that's what |'m doing
about. Organizational performance is safety cul ture.
And or gani zati onal performance is sinply the sumover
the integral of all the individual performance.

MR. APOSTOLAKI S: You're doing it because
you're trying to understand human performance. There
woul d be no objection. That's the way | understand
it. |'mserious.

MR HALLBERT: Part of the --

MR. APOSTOLAKIS: But if you say, | want
to establish a programof safety culture, you m ght as
wel | not even call. You shouldn't start it by itself.
You should start it in the context of sonething that
is imediately useful to the agency.

Yes, Bruce. |'msorry.

MR. HALLBERT: That's okay. Part of the
insights from that work that we perforned on the
errors in power plants that contributed to these risk
significant events did identify that maintenance
errors were inportant contributors to nany events.

One of the questions that we entertai ned

when we wer e back here at a neeting on that particul ar
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project was if we could just elimnate maintenance
errors, could we make a substantial inprovenent in
reduci ng the nunber of risk significant events. In
other words, if you needed all the failures that
occurred in this event for this event to have
occurred, if you just renoved mai nt enance errors, you
woul d t hereby reduce the nunber of total events that
had occurred.

Part of the quandary in an approach |ike
that is recognized in that maintenance failures for
mai nt enance contributions to significant events don't
occur in a vacuum of maintenance. They occur in a
cont ext of the overall pl ant di vision  of
responsibilties and mission activities. They're

linked to engineering activities, they're linked to

operations activities, and it seens like -- and this
is just maybe just nmy opinion right now that |I'm
saying -- but it seens like if you want to get

reductions in the overall rates of some of these ki nds
of events, you have to understand those contexts and
go into sone of the causes of those nmaintenance
errors, just |ike the kinds of causes that contribute
to corrective action programfailures.

MR. APOSTOLAKI S: They're not just

mai nt enance errors.
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MR. HALLBERT: True.

MR. ROSEN: The reason that David-Besse
didn't findthe probl emwas because t here was an error
repeated several tinmesin puttinginthe access ports.
That was an engineering or a managenent error. |If
they had put the access ports in, then maintainers
woul d have gone and said that stuff is comng from
sonet hi ng other than the flanges.

MR.  APOSTOLAKI S: As | said earlier |
started reading this root-cause analysis, which is
very good. To nmake it interesting, | started making
not es.

If this deficiency can be identified,
what is it telling us? Some of themare telling us
t hat the work processes were not very good. They were
not required to do certain anal yses after they found
somet hi ng, you know. That's a relative easy fix.

| think where the maindifficulty will be
when they know of the problem and they don't take
action. Because, | don't know howto nodel them |
think that's going to be nore difficult. They say it
very clear, "the plant restarted w thout taking
correction action for identified problenms.” This is
the utility speaking now.

But these are the kinds of insights that
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are beginning to address these questions of
organi zati onal questions and so on. | believe that as
a conmmunity we spend too much tine trying to node
errors during acci dents sequences. It turns out that
pre-initiating events are nuch nore threatening.

MR. ROSEN:. Well, | don't exactly agree
with that. | think we spent an adequate anount of
tine on operating sequence. But, we spent al nost
not hi ng on the ot her piece. 1 could not do what we've
done. W had to do that. But we spent al nbst not hi ng
on | ooking at errors.

MR. APOSTOLAKI S:  When peopl e tal k about
errors of conm ssion, automatically they think of a
sequence or sonething that's happened al r eady.

MR SIU Just as a conmment here --
actually, this is one nice case where feedback from
t he human factors work led to a task in HRA. W have
a task on latent errors, which doesn't get to your
poi nt Ceorge about the cause and initiating events,
but the notion there was to start exploring again the
i ssue of latent errors.

There were some beliefs -- in fact we
tal ked about this issue in Stockhol mback in '95 or
something i ke that -- that we have at | east HRAtool s

to deal wth the likelihood of, for exanple,
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mai nt enance errors. There was sonme feeling that the
THERP net hodol ogy was just fine for that kind of
application. Now that was stated w t hout any strong
techni cal analysis but it seened to be reasonable to
t he peopl e attending.

What wasn't covered there was the notion
of the dependants between nultiple errors. Now you
start aski ng about the underlyi ng causes, whether it's
cul ture, whether it's work processes. W intended to
| ook at work processes as part of this work.

We haven't gone as far as safety culture.
But now that we heard from Scott this norning, we'll
probably open that up and see if we shoul d approach
t he Commi ssion on that.

MR. APOSTOLAKIS: Again, | don't think it
woul d be wi se to say we want to study safety cul tures.

MR SIU R ght, but as a contributor to

MR. APOCSTOLAKI S: Right. W are doing
this, we have started it, and nowwe have to nove into
this area. You know, that kind of thing.

M5. LOS: | just want to nention al t hough
it'sin apast life, the University of Mnnesota had
done sone work in the early 90s, and the early

indications were that |earning and nanagenent
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comm tment were very good predictive indicators.
MR. APOSTOLAKI S:  No, | understand that.
But | really think you have to test these things
agai nst what they found in Davis-Besse.

As | say, sone of it is just "all | have
todois fix the process". Sone other things though,
t he knew of problens and didn't take action --

MR. ROSEN: Well, there's a corollary
here, George. Just | ooking at Davis-Besse is not
enough. One needs to take sone hypot hesis out of the
Davi s- Besse circunstance and then apply el sewhere.
And one of the place was Indian Point.

If you think about Davis-Besse, they
didn't put the access ports in and they coul d ve. Now
| ndi an Point didn't replace the steamgenerators when
they could have. And so again, you conme to the
guestion that there's sone comonality.

MR,  APOSTOLAKI S: Absol utely. | just
ment i oned Davi s- Besse because it's a hot issue, and |
j ust happened to get the root-cause anal ysis a week or
so ago and | was going through it.

But even t here, you say your tal ki ng about
t he access ports, that they didn't doit. Mybe they
didn't doit for along time. They were deferring it

from outage to outage for three, or four, or five
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times or whatever. |s that the indicator or the fact
that they didn't do it at all?

These are the kinds of questions that |
think the researchers will have to answer. Sone
peopl e are sayi ng a good i ndi cator of a safety culture
-- not the total of course, but a good indicator -- is
t he nunber of itens deferred. They were planned to do
it and they were not done during the outage. So,
there may be ways to approach it and get sone
i ndi cation.

MR. PONERS:. Let me seeif | can sumari ze
what we've said about tools.

We have not a great deal of schi smbetween
HRA and HF here, but sonme. That in the HRA, you're
| ooking to develop tools of wvarying levels of
sophi stication and the gui dance for selection anong
those tools, that you're looking to validate these
tool s both by using existing data and Dr. Bonaca has
suggested that we look to see if we can use the data
for devel opnent of synptomatic procedures.

|'m | ess persuaded that we will have
access to that data or eventhat this datais readabl e
tothis point. It seens to be a common probl em when
getting the data coll ected over a decade ago that it

i s no |l onger readabl e by any machi ne t hat we have. In
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some respects, what we may be discovering is that
we' ve gotten sophi sticated enough that the controlsin
that data were too | oose to nmake it very useful to us.
So I'm less enthused about that, but it's worth
| ooki ng for.

But nore inportantly, you' re | ooking at
can we develop data to devel op new data to provide
sone sense of validation recognizing that validating
t hese tool s that they use strictly inaninterpolative
fashion is a pipe dream and it's never going to
happen. You may be able to find sone reference points
in a space that you have sone confidence in, and
you' re hopefully no extrapol ati ng vast di stances.

Now what we |earned just before |unch
t hat phase space you will of has dinmensions that
per haps we haven't explored yet. W don't know what
t hey are because we have variants in the data and you
can | ook upon variant data as projections fromthe
space that has a high dinensionality.

In the HF area, we're looking at a
somewhat di fferent kind of tool, nore user-oriented,
nore delivered to the frontline kind of tool that's
the inplenentation of a vast anount of technol ogy
that's in hand now. [Is that ny understandi ng?

MR. PERSENSKY: That's part of it, yes.
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MR. PONERS: You go on and say you want an
infrastructure that all ows you to build upon that, but
the tool that you're producing is one that would be
used not by a specialist but by a non-specialist.

MR. PERSENSKY: In the end, yes, that
tool, as well as the training that would go with it.

MR. POAERS: And the training. You still
have a gui dance aspect to this?

MR. PERSENSKY: Ri ght.

MR SIU If | couldjust add to what you
said, Dana. Again, it's not that we're not going to
al so devel op gui dance for non-HRA anal ysts. Again,
soneone who's revi ewi ng an application wants to know
from an HRA perspective, so we're also trying to
address the user.

MR. POAER  Yes wel |, that point that you
made, that | took a lot of notes on that | don't see
right now, we are tying to support NRR, who are doing
the -- | really put that under your gui dance cat egory
rather the tools category.

MR. SI U Ckay, parse anyway. But there's
one thing that says here's gui dance, howto use this
set of HRA tools. Here's the guidance which ni ght
support or review of sonebody else's --

MR. PONERS: That's right, and | nade a
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di stinction between the two.

MR SIU  Ckay.

MR. POVERS: Now a question that was
rai sed in connection with your data, do we need our
homegr own si nul at or? You know, the sinulator for a US
pl ant run by US peopl e doi ng the ki nds of experinments
now done by a Norwegi an si rmul ati on of a Fi nnish pl ant
with Finnish plant and Swedi sh scientists.

But the question posedto youis: wthout
t hi nki ng of cost benefit right now, coul dthe research
program nake bi gger use of that kind of a facility?

MR. APOSTOLAKIS: |'ma bit confused. How
is this facility different fromthe sinulators that
exist right nowin this country?

MR. PONERS: Thisis aresearch sinulator.
They go do t hese wonderful tests and things |ike that.
They invite crews to conme spend a wonderful week in
Chat t anooga running experinents for them wred up
like Gnny pigs with stress measures and stuff |ike
t hat . I nmean to develop data, to develop an
under st andi ng, to devel op a science.

MR, PERSENSKY: The issue is it's a
reconfigurable simulator that you can change things
around, which you can't very well do at existing

pl ants or even at our own sinulators in Chattanooga.
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In addition, there would be nmuch w der
data col | ection opportunity, the kinds of things that
they do have at Halden and other facilities, NASA
facility, FAAfacilities. They'dcollect atrenendous
amount of data. W never even tal ked about the data
they'd collect. That m ght get into nuch nore finite
ki nds of things.

But to answer your questioninthe best of
all possible worlds, having a simulator |ike that |
t hi nk woul d be hel pful to human factors. It would be
hel pful to HRA and it woul d be hel pful to Digital I&C
at | east. | don't know really that it's that
practical .

MR. PONERS: The answer is unequivocally
"yes" to the question that's posed. But the foll owup
guestion is: do you have a strategy that woul d make
use of this, and would it nake use of it 60 percent of
the time, 70 percent of the tine, 100 percent of tinme?

VR. APCOSTCLAKI S: You are asking
uncharacteristically an unrealistic question there.
| can't believe ny ears.

MR. ROSEN: It's not his question. It's
m ne.

MR,  APOCSTOLAKI S: Di vorce always from

cost. Maybe it's cheaper to fly US troops -
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(Laughter.)

MR APOSTOLAKI S: | nmean you're asking
would it be nice to have this extra research
capability. I'mnot going to say "no". It would be
ni ce.

MR HALLBERT: | guess, you know, from
anot her research perspective al so, it depends uponthe
ki nds of questions you want answers to.

For exanpl e, you tal ked earlier about the
data avail able from EOP studies for relicensing and
requalification exanms. |f part of what you want to do
is collect alarger baseline on operator performnce
in different contexts, there probably is a large
amount of suitable data there.

| f what you want to do is sonething nore
uni que that requires nodification of the operating
environment, then you have to start |ooking at the
extent of nodifications and finding out can it be
accommodated in the existing facility.

|f, for exanple, what we were talking
about doing -- and I1'll use an exanple here -
eval uati ng howwel | a newel ectroni c procedures system
woul d work. Well, you wouldn't actually have to have
your own dedi cated plant to do that because a nunber

of plants considering doing that right now. You nm ght
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try to find a plant that was interested in that and
say |'ve got a coupl e of candi date systens we want to
research, can we use your training facility.

MR. ROSEN:. The answer woul d probably be
"no" because it's used 24 hours a day, 7 days a week.
You kept coming back to your own point that those
simul ators are heavily used.

And | icensees, it's crucial that they get
the training done that they have schedul ed. They
can't afford to have sonebody i n t here nessi ng around
with their sinmulator because at seven o' clock in the
norning, their crews are comng in.

MR. HALLBERT: So you'd |like to piggyback
on efforts that are already going to try to take
advantage of data that they're already generating.
But unfortunately, the problemthat we've al ways had
in the past was sonmething like this, that it is not a
regul atory issue.

Very few plants want -- well, |'m not
sure how many or which plants like to volunteer for
t hat because i f sonet hi ng happens during t he si nul at or
exercises that they don't like, then it imediately
rai ses issues for them

MR POVERS: And you're never going to

find a plant that has an appropriate sinmulator for
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| ooki ng at a nodul ar plant.

MR. ROSEN: But the point is if we don't
ask these questions, if we don't ask them now, they
will not be asked. Here we are at the verge of
per haps a new generation of reactors, we all hope --
are we just going to do it the same way we did the
| ast generation, or are we going to do it a little
differently?

MR. PONERS: Well, I'mkind of inpressed
with the | ast generation lately.

MR. ROSEN: | think we ought to do nore.
It ook 50 years to get to the point where the old
generation -- it's pressingly tal ked about.

MR. POVNERS: And now you want to put in
anot her new generation to get ne depressed again.
You're playing with ny sanity here.

MR. APOSTOLAKI S: This is not the only

way .
(Laughter.)
MR. ROSEN:. To start off, this generation
of machines, if we're going to build advanced

reactors, highly integrated control roons, passive
safety, it seens to nme that an investnment upfront of
what it takes to build a reconfigurabl e machi ne where

we can test sone ideas and test these things is not
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entirely out of the question. It shouldn't be.

MR. POAERS: If we're going to ipso facto
attack the i ssue of errors of comm ssion, | don't know
how you do it if you don't go get sone exploratory
data. | mean everybody just throws up their hands for
error of comm ssion, and | think exploratory studies
may be the only way to broach that subject.

MR. PERSENSKY: If | may, one of the
efforts that | put intothe advanced reactor plan, the
first effort inthat included sort of a scoopi ng study
of what m ght be the problens with advanced reactors
t hat we shoul d be addressi ng, where the gaps between
what we know, what gui dance we have avail abl e, and
where we m ght be goingif there's a need to chance.
For instance, for advanced |light water reactors, we
may not need to make many changes to the current
gui dance. For nodul ar reactors, we m ght.

But in that, we included an el ement of
| ooking at the need for a simulator. One of the
t hi ngs that we tal ked about in that particul ar el ement
of the plan was that currently we've got "X" plants or
units out there. Each plant has its own plant
specific simulator, but they'reall different; whereas
for the future plants, we're |looking at nore

comonal i ti es.
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So, there mght be a real possibility of
joining with the industry or with DOE i n devel opi ng a
simul ator that we can all use. Not unlike the kinds
of things that they did with some of the test
facilities with some of the vendors, where we were
jointly funding and working towards that.

So we are interested in that, and we pl an
to look at that as a matter of fact.

MR. BONACA: But | think you want to have
a simulator of a plant with a mtching set of
procedures for that plant. If you build a new
si mul at or that maybe wonderful as a concept -- but you
don't have the procedures which are tied to the
machi ne.

One suggestion. A nunmber of plants have
been retired, but they had plant specific sinmulators.
They' re probably still effective and can be used.

MR. PERSENSKY: They' ve all been bought up
or trashed.

MR, BONACA: Ckay.

MR. PERSENSKY: Because we purchased a
couple of themfor the TTC as a matter of fact. Sone
of the others had been purchased by other vendors.

MR. GRIPMAN: |'mDave Gipman. | wanted

to conment on -- Jay stole ny thunder there, but |
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think this idea of |ooking for synergy with the
Departnent of Energy is a petition to cite a pebble-
bed reactor. They have a | ot of operations experience
and operators avail abl e.

| think that m ght be a way to do sone
cost sharing because | think the use of this research
sinmulator is a very powerful one. | think having one
inthe USin addition to whatever else we can |learn
around the world is a good concept. W can ful
scope. W can |look at test simulators and extract
general principles and behavi oral profiles as well for
crew performance. So, | think that's one way we want
to go.

| think the other challenge has to do
with the issue that was raised a little earlier on
mai nt enance. When we tal k about a simulator, | think
if we're tal king about sinulation, we al nost have to
go to analytic type simulation if we want to talk
about mai ntenance performance, |ooking at work
processes, and what happens when you disrupt tine.
Can you force comon cause fail ures across systens and
| ook at what those failure rates mght be |ike to see
if those shaping factors were the sane?

That's a nore challenging type of

simulation | think, and that's sonething that maybe
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ought to be pursued as well.

MR PONERS: Peter?

MR. FORD: The answer to my question has
been partly answered at |east to advanced reactors.
| f we believe the schedules we're seeing, within the
next two or three years, we'll be |ooking at
applications for designing new reactors. W don't
have si mul ator for these newconcepts. Therefore, you
have to rely on the synergy between the conventi onal
reactors and the newreactors that are com ng down t he
l'ine.

When you | ook at your needs over the next
two years, what's keeping you awake at night? You
have no way of know ng how you're going to tackle a
particul ar problemin both the human factors and HRA.
What keeps you awake, the sufficient |lack of
know edge?

MR. SI U You know what keeps nme awake at
ni ght? Nine-el even.

MR. PONERS: |'mjunping to speak here,
which is silly on ny part, but |I do rather silly
things. But when I see nassively automated pl ans, |
put on an HRA or a human factor hat, and it's the
errors of comm ssion

| probably shoul d probably worry about
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latent errors in the maintenance process. The
commttee definitely heard the story that they were
four tinmes as inportant as the errors follow ng an
initiating event. W got that nessage | ast year and
we quote it frequently.

MR. APCSTOLAKIS: |I'ma little surprised
t hough that sonme committee nenbers seemto be nore
ent husi asti c about getting the sinulator. Rosen and
Powers are saying this is great.

MR. FORD: Hol d on, George, before you get
into that particular topic. Nothing keeps you awake
at night?

MR. APOSTOLAKIS: |'mnot going to say it
Now.

(Laughter.)

MR. HALLBERT: | not sure it keeps ne
awake at night, but it's in nmy thoughts in the daytine
when we t hink about HRA and we're going this work.
| have children so they keep ne awake at night.

(Laughter.)

MR.  POWERS: Wait until they becone
t eenagers.

MR. HALLBERT: W have that too. They
wake us up at night when they cone in.

(Laughter.)
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MR. HALLBERT: Just a couple of things.

One is just trying to reconcile the notion of
reliability and validity in the approaches that we
currently use. 1'Il give you sone exanpl es.

Reliability is different anal ysts being
able to replicate the results, |ooking at the sane
scenarios with the same i nformati on. There have been
some benchmark studies in which the orders of
magni tude differenceinresults is really bothersone.
You know, where they did try to benchmark.

MR. POAERS: There is areally nice paper
which | had read, but | cannot refine, in which they

conpared sone of these analytic techniques to each

other, and it -- human reliability analysis, and it
virtually --

MR APCSTOLAKI S: It was all over the
pl ace.

MR POVWERS: Yes. | nean there was no

correl ati on what soever.

MR. HALLBERT: The other thingis just the
validity for -- I'"'mnot sure if |I'm characteri zing
this correctly, but at least to ne, an apparent | ack
of a process in which nethods becone validated. In
ot her words, a group of people produce a nmethod and

it's then just rel eased.
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"1l say this for ATHENA, ATHENA at | east

has gone through a | ot of very systenmatic attenpts and
efforts to try to achieve sone kind of validation of
the principles of the nethod. Just given all the
nmet hods that are out there, there are some nethods
that have done that to a nmuch less extent, so you
real | y wonder about different analysts usingit. You
wonder about the validity of the results that cone
about as a result.

| then think about the NUREG on | essons
| earned fromthe IPEs. And in the appendix, | think
there's avery -- | thinkinfact youwote it Danaif
"' m not mistaken or at |east you tal ked about it at
the EHPG in Norway | think when you cane over there.
There are certaincriteriato a PRA conpl eteness. And
with regard to HRA, there should be the sane criteria.
So, | don't think we're there with HRA yet.

MR APOSTOLAKIS: The thing that really
bothers ne, and it cones to ny conment earlier, is
that, as | said earlier, | read one nodel and they
seem to be focusing on decision analysis. Another
nodel is focusing on tinme. Another nodel, it says
PSS. Anot her one is expert opinion. And, they
operate in parallel with apparent interaction. I

think it's time to stop that.
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MR. FORD: So followup then, on both the

HF and the HRA, you' ve got data collection anal ysis.
And you're saying that keeps you awake as you go
forward on the current fleet usingit inits entirety
going to advanced fl eet. In the prioritization of
tasks for the next five years, is that item high on
the prioritization list, data collection?

MR SIU  Practically nunber one.

MR. FORD: | haven't seen it yet, so --

MR. PONERS: Nat han says it's nunber one
on their list.

MR FORD: G eat.

MR. SIU.  That and gui dance are the two
tasks that we are really focusing on.

MR. PONERS: To follow up on Ceorge's
poi nt, ny understandi ng of your programis that you
know have, you have nunber one, gui dance. Nunber two
is this data collection. Sonewhere down a little
lower is to look at all these nodels, distill which
are the good aspects, which are the bad aspects, and
come up wWith sone judgnment on what a desirable too
woul d be. Nowthat nmay be one t hat al ready exists, or
may be one that you have to invent, or it may be that
you can change a Geek thing into a Latin thing.

(Laughter.)
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MR SIU He says that, but it's a step

backwar ds.

MR PONER: Ckay, a Geek thing into an
Angl o- Saxon thing, which is clearly a step forward,
and have a new nodel .

I s ny understandi ng correct there?

MR SIU  Again, | think we're talking
about, as you indicated earlier, is arange of nethods
and tools suitable for different applications and
gui dance to support the appropriate application of
t hose net hods and tools.

George, | don't think you were i n when we
were having a little bit of discussion about driving
t owards sonme sort of common nodel. That's sonething
| think that we would really like to do.

MR. APCSTOLAKI S:  Good.

MR SIU  Sone of the discussions we're
going to have next week are along those |ines.

MR. APCSTOLAKI S: Very good.

MR. PONERS: | very nuch appreciated your
presentation. The information was enlightening to us
and extraordinarily useful. | wish you well on
what ever followon efforts you're taking.

MR.  APOSTOLAKI S: Keep your passion

bur ni ng.
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MR. KRESS: And get sone sl eep.

(Laughter.)

MR. PONERS: | appreciate Nathan sharing
that material with us because it was hel pful on many,
many scor es.

MR. SIU. Wil e Bruce and Dave are packi ng
up here, another thing | wanted to nention by the way,
you had asked about, if you will, the gaps in our
pr ogr am

MR PONERS: Yes.

MR. SIU.  Wat you see in Erasm a's slide
| think are, nost of those are anticipatory
activities. For exanple, the latent errors, we talk
about extended applications for LOPAR, and shut down
| ong-termrecovery actions, |level two HRA. These are
things that we are anticipating that we're going to
need to inprove nmethods and tools for. Cbviously,
we' ve got stuff being used now But the question is
can we do better

So the list you see in the table that was
di spl ayed i s our shot at what we think the needs are.
We have sonmething that's very gl obal on upgrade and

advanced reactors. Maybe it's not specifically enough

MR, APOSTOLAKI S: On page 19 of the
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pl an, you have a nunber of tasks.

MR SIU That's right.

MR APOSTOLAKIS: These are the sane?

MR. SIU  Those are the sane. W just
tried to map those into different needs.

MR, APCSTOLAKI S:  Ckay.

M5. LOS: Except, a few tasks are not
t her e such as st andar ds devel opnent, vul nerability, or

MR. SIU That's right. So, there are a
coupl e of things that have been added on the table.

MR.  APCSTOLAKI S: There is also sone
acronyns at the end WBMS 1-2.

MR SIU  Yes.

MR. APOCSTOLAKIS: RSWER 1-3. |Is this a
secret code?

MR. SIU No, this is our risk informed
regul atory --

MR APOSTOLAKI S: That's the RIRIP. I
under st and t hat.

MR, Sl U Ckay. And it has specific
activities in it, so these are teed to those
activities. So when there are activities that need
HRA support --

MR. APOSTOLAKI S: | have two questions
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regarding this table, appreciating the fact that it's
in a docunent dated May, 2001

MR SIU  Yes.

MR. APOCSTOLAKIS: One is, would Davis-
Besse or the Indian Point incidents, anong others
per haps, change these tasks because that was done
under a different context?

And second, | understand you pl an to have

an updated version early next year. | think that
devel opi ng per f or mance i ndi cators for human
performance is inportant. Maybe you can try to

accommodat e thi s somewhere there because the reactor
oversi ght process is in desperate need of this. It
does rel ate of course to Davi s-Besse and | ndi an Poi nt
agai n.

Again, | don't nean perfornmance indicators
in the sense that they are already in the ROP for
reactor safety |like the frequency of transients of the
frequency of this and that because you may not be
dealing with frequencies.

But when the guy there to inspect, is
there an indicator that he can look at? Like |
nmentioned, a nunber of itens deferred for exanple.
Does it make sense universally? But | really think

these are what the issues are these days. So other
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than that, it seens to be a fairly conprehensive |i st
of various tasks and theories.

And one | ast comment | keep forgetting.
JimRi esen | think makes a di stinction between | at ent
errors and latent conditions. | think |atent
conditions is probably nore appropriate because
they're not necessarily errors. They create the
context within which -- it's a broader term | think
conditions is a little better.

| have a few ot her conments on t he report,
but the report seens to be obsol ete anyways. For
exanpl e, on page 20, there are sone deadli nes.

MR SIU  Yes.

MR. APOSTOLAKI S: "Devel op HRA research
| essons to support risk informed regulatory
applications", Septenber, 2001. Has that been done?

(No response.)

MR.  APOSTOLAKI S: “"Develop initial
gui dance" -- well, there are certain things that are
supposed to be done by now.

MR SIU  Right.

MR APOCSTOLAKIS: And | wonder whet her
t hey have been done and if we could get copies of
t hem

MR SIU And as Erasmia indicated, the
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two things that are comng down in ternms of
quantification uncertainty, and that's in the context
of ATHENA, and what was the other one? GCh, PTS was
t he ot her one.

But yes, the plan wll be updated.
Qovi ously, one of the notivating factors behind that
i s because the dates need to be updat ed.

MR. ROSEN. When Scott cane at the very
begi nning, he tantalized us by saying we may need to
reengage the Comm ssi on on Davi s-Besse, based on the
Davi s- Besse experience. |s there nore that you can
say about that? Is there a whole piece of this
presentation that hasn't been given or what?

We have said a | ot about it. George has
spoken, | have spoken, and people have said things
around the table, but you haven't said anything.

MR SIU. We haven't done significant work
in the area. The decision that we woul d thi nk about
reengagi ng was a very, very recent decision. This is
a statenment of intention | think, and we're going to
start | ooking at that.

MR. ROSEN:. Perhaps you m ght need sone
i nput, nore than we've given you already.

MR SIU  Sure, yes.

MR. ROSEN: One of the pieces of input |'ve
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nment i oned before was t he | eadi ng i ndi cat or program at
EPRI. And the offer that the EPRI nanagenent made to
nme at |east was that they would be pleased to cone
here and brief the staff and the ACRSif we wanted to
and the subcommttee on what that program does.

Tonme, inlooking at it and tal king to one
of the leading utilities that's using it, it's the
first piece of data collection that in mnd the
i ndustry has done that actually has a chance of
getting us an early signal that the deci sion-nmaking
environnent inautility is degrading, that tasks are
not being done well. | think that's a piece of this
probl em an organi zati onal performance problem that
we're | abeling safety culture.

The other thing is we tal ked about the
need for indicators. WIlIl, even |eading gives you
these indicators, to sumit up and | ook at things.
But George nentioned the nodifications that are
preferred. To nme, just corrective actions that are
preferred that are significant is another one of those
indicators that are inportant.

O course, the classic one in corrective
actions is the failure to preclude recurrence. The
very essence of a corrective action programis that

when sonet hi ng happens, you do enough to nmake sure it
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doesn't happen again. And when it does happen agai n,
if it does, there ought to be a big signal to
managenent that somethingis wongw ththe corrective
action program

And the third one is a question of, in an
environnent that is degrading, in a place where there
are a |l ot of good people, those people begin to cone
f orward. In a safety conscious work environnment,
t hose people come forward with conplaints that we're
not doing a good job. How many there are and what
managenent does with themis another indicator of the
degradi ng environnent or an inproving one.

So, there are sone rich data sources to
m ne. To me, working on how good the operators do in
a known transient -- and it's a good thing to do, but
it's working on a problem that we've worked, and
wor ked, and worked. W haven't worked at all hardly
on this other end of the real risk spectrum

MR. PONERS: | expected you to -- | nean
you certainly menti oned this | eadingindicator program
and its val ue. But | expected you to go on and
comrent on t hi s whol e busi ness of cross-cuttingissue,
and how is the HF and HRA program addressing this?

| mean you' ve got this statement. This

is a cross-cutting, and it just kind of sits there.
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VWhat do we do with that? | mean is there nothing that
can be done?

MR. APOSTOLAKIS: In fact, there was a
hypot hesi s whi ch the ACRS several tinesinits letters
saidit's an untested hypothesis. That is thereis a
problem with any one of these three cross-cutting
issues, we will see it in the performance of the
hardware so why worry about it.

MR. ROSEN: To ny view, that is exactly
correct. If there is a problemwth cross-cutting
i ssues, you will see it in the hardware. The trouble
with that is that you will see it too |ate.

MR. APCSTOLAKIS: Too late --

MR. SIEBER  The ot her problemw th that
is you're not going to find just one issue. You're
goi ng to have a whol e series of |latent defects in the
plant that wll take you mllions of dollars to
correct and years to correct.

MR. ROSEN: And the other point that you
will apply but didn't make is that if you have a whol e
raft of these defects, on a bad day they'll all line
up wong. Then, you can have a very serious
ci rcumnst ance.

MR APOSTOLAKI S: Like Swi ss cheese.

MR. ROSEN: The barriers all have hol es,
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and then one day the barriers all line up exactly
right and you get this light --

MR. APOSTOLAKI S:  When they say "nodel ",
that's what they nean.

MR. PONERS: The ROP people, when they
respond to us -- and this is untested hypothesis --
said "yes, we're going to test it", | don't know how
they can test it w thout you peopl e being invol ved.

MR. PERSENSKY: To sone extent, the report
that | nentioned that tal ked about the ROP study,
which is NUREG CR-6775, was a response to that
guesti on. They did |ook at how performance was
characterized inthe reactor oversi ght process and how
it lined up ASP events in the past. That dididentify
a nunmber of issues.

The one that seens to have the highest
payof f right nowis the i nprovenent to the corrective
action programinspection nodule. What we're doingis
| ooking at the inspection nodul e.

It did nention sone other issues that
came up. For instance in the area of latent errors,
t he possibility of some changes to the sanpli ng under
t he mai nt enance program the maintenance rule. There
are certain things |li ke we | ook only at certain high-

ri sk equi pnent. \Whereas if you | ook back at sone of

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

238

t he accidents, there were other pieces of equipnent,
t hat when they lined up properly, caused t he probl em
So there may be sone ot her changes. W proposed that
we | ook at that.

Al so, the issue of conmunications is one
of things that cane out as a najor problem But we do
have in fact right now, since that work was done, we
have cone out with a couple of reports in conjunction
with NRRon trying to inprove the conmuni cati ons' | ook
at things. So, we didn't go back on that.

We al so nentioned what m ght be called
safety culture. W nade the point in our letter that
there is a current restriction on doing nuch work in
that area. But as Nathan said, there's very recent
direction that we may be going back and | ooking at
t hat .

So, there are a nunber of things that cane
out. If youlook at the three cross-cutting issues --
one is the corrective action program one is human
performance, and the other is safety conscious work
environnent -- they're all human factors.

MR. POAERS: They're all one thing.

MR. PERSENSKY: They're all one thing.
They all cone down to a human or organi zational or

what ever factor.
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But, we have done sone work in that area.
We haven't done perhaps the definitive work, and I
think we need to followit up with nore recent | ooks
at things |ike Davis-Besse.

MR. APOSTOLAKIS: | have a question to
that regarding the plan. There was a conceptual
problem| had with this.

It says that the nmethods for nodeling or
post-initiate actions are in not fairly good shape,
but they are nore advanced than nethods to treat
organi zati onal factors. Now we all agree that
organi zational factors, as the report says, strongly
affect those acti ons.

So how can a nethod or action be nore
advanced than nethods for dealing with sonething
that's necessary t o understand t he acti ons t hensel ves?
If | do organizational factors poorly, don't |
automatically do human error nodeling for which
organi zational factors are inportant?

MR SIU O put it another way. Perhaps
you're dealing with sone sort of an average | evel . |
nmean you're able to distinguish between the
characteristics of different organi zati ons ot her than
how they affect things that we do try to address in

t he anal ysis. Like when we make observati ons of crews
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and see how they actually respond to a particular
event, or you |look at past history and factor that
into your analysis. But that's not a direct analysis
of --

MR. POAERS: | think you see it in a great
deal of variance in the data that you col |l ect on human
performance. |f you don't understand everything and
you project it under the space that you understand,
you're going to see a |large amount of error. And
that's what they see.

MR. ROSEN: They do not understand what
t he source of the variance is.

MR PONERS: That's right.

MR, APOSTOLAKIS: What | think really is
said here is that there has been a |lot of attention
pai d t o nodel i ng human actions. There are a nunber of
nodels. In that sense, it's nore advanced than the
ot her stuff where you have maybe a coupl e of nodel s.
But, it's causing effect. If the cause is not nodel ed
well, the effect is not nodeled well. But again, | do
bring it very serious.

| have a question for the Chairman.

MR PONERS: Yes.

MR.  APOSTCLAKI S: What tine does the

cof fee shop downstairs cl ose?
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MR. PONERS: | believe you will not be

able to get coffee after four o'clock.

MR, APCSTOLAKI S:  Ckay.

MR. PONERS: Let me ask this question. |
had five categories of questions that we posed after
l unch: the big schene of needs, tools, organization
safety culture, and indictors, devel opnment of HRA
nodel s and vi ew of existing nodels, and state of the
art. I think we have addressed those in our
di scussi ons.

Do you want to take a break for 15
m nutes, get your coffee, come back, and do a
roundtable for the points that we want to nmake?

MR. APOSTOLAKIS: Sure. | think that's
good.

MR. PONERS: O do you want to interrogate
t hese gentlenen and | ady further?

MR. APOSTOLAKI S: No, but I'msurethey're
going to stay.

MR. PONERS: They're nore than wel cone to
stay because | think we're going to need their
conti nui ng hel p.

But | will enphasis that on the tine that
| have been on the ACRS, this has been the npst

enj oyabl e, pleasant, and well thought out neeting in
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the area of human reliability and human factors that
|'ve ever attended. It comes off with a nore
optim stic note than |'ve ever enjoyed.

So, | congratul ate you on an excel |l ent
presentation tothe subcomm ttee, which al nbst amount s
tothe full commttee. You will be surprisedto find
that Dr. Shack, who is not here, has strong views on
t hi s subject and wi ||l probably take an orthogonal view
on everyt hing.

We do need to chat alittle bit about what
to present to the full conmttee.

W're done. | think at this point I'm
going to close the neeting, and adjourn this
transcriber at this point. W' Il conme back after
coffee and discuss a little bit about what to present
to the full commttee and what we think ought to
appear in the letter. So why don't we reassenble at
twenty-five of the hour.

The neeting is closed.

(Wher eupon, the above-entitled neeting

concluded at 3:19 p.m)

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




