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P-ROGEEDI-NGS
8:33 a.m

CHAI RVAN APOSTOLAKI'S:  The neeting wil |
now come to order. This is a neeting of the
Advi sory Conm ttee on Reactor Safeguards Joint
Subconmittee on Reliability and Probabilistic R sk
Assessnent and on Human Factors.

| ' m George Apostol akis, Chairman of the
Joint Subcommittee. Steve Rosen is the Chairman of
t he Subconm ttee on Human Factors.

Subconmi ttee nenbers in attendance are
Mari o Bonaca, Dana Powers, G aham Leitch, Victor
Ransom and Thonmas Kress.

The purpose of the Joint Subcommittee
Meeting is to review the proposed staff's gui dance
regardi ng good practices for inplenenting human
reliability anal ysis and data devel opnent for human
event repository and analysis. This guidance has
been devel oped to support Regul atory Guide 1.200
whi ch descri bes an acceptabl e approach for
determ ning the technol ogi es of HERA results for
ri sk-inforned activities.

W will also hear about ATHEANA in
particular a quantification nethodol ogy that is

rel ying on expert opinion elicitation. And, as you
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know, this Committee has not been too friendly to
ATHEANA in the past, so we'll see today whether we
can change our altitude.

And finally, we will hear froma
gentl eman from Hal den who will what -- no, another
gentl eman from | NEEL Bruce Hal |l bert who will talk
about human event repository and analysis. And
anot her gentleman from Hal den will tal k about the
activities there on human reliability analysis.

The Subconmittee will hear presentations
by and hol d discussions with representatives of the
staff and its contractors. The staff requests ACRS
concurrence for issuing the staff's proposed
gui dance and good practices for public coment.

The Subconmittee will gather
i nformation, analyze relevant issues and facts and
formul at e proposed positions and actions as
appropriate for deliberation by the full commttee
on May 6, 2004.

Bhagwat Jain is the Designated Federal
Oficial and the cogni zant ACRS staff engineer for
this neeting.

The rules for participation in today's
neeti ng have been announced as part of the notice of

this nmeeting previously published in the Federal
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Regi ster on April 1, 2004.

A transcript of the neeting is being
kept and will be nmade avail abl e.

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

W have received no other witten
comments or requests for tinme to nmake oral
statenments from nmenbers of the public regarding
t oday' s neeting.

So, we are ready to start.

Ms. Lois, the floor is yours.

M5. LAOS: Thank you.

My nane is Erasma Lois, and | work for
t he Probabilistic Ri sk Assessment branch of the
Ofice of Research. And David Lew is our branch
chief in PRAB now. And Andrew Kugler is our section
| eader. And Susan Cooper is a nmenber of the staff.
So all of us represent the staff that supports the
human reliability anal ysis program

In the past we've briefed the
Subconmittees as well as the full Committee on plans
we had for human reliability activities. These

activities have progressed at a different |evel, but
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we feel that it time to come back to discuss the
status and results and obtain feedback and gui dance
on atinely mtter. Specifically we'll focus the
di scussi on today on the HRA good practices, the
ATHEANA process and al so plans on how we w ||

i mprove the inplenentati on aspects of ATHEANA, data
devel opnent and al so the Hal den activities.

This flow chart here provides an
overview of the HRA activities, mainly at the Ofice
of Research. The staff has been using extensively
PRA results in regul atory decision naking. And
there is a lot of activity in devel opi ng gui dance on
how we can use PRA results in decision nmaking on the
basis of the quality of the PRAs.

HRA is an area that can influence the
results of PRAs and the quality of PRA
significantly, and therefore that's an area that
we're al so concentrating in terns of guidance
devel oping. As | nentioned, the good practices
docunent will be discussed today, but however we are
going to devel op anot her document which w || address
the capability of the various nmethods that are in
use today with respect to good practices for their
capability to neet the good practices.

Also IEEE is revising its study on HRA
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and we're supporting that activity. And they choose
only the donestic activities that we have in
supporting PRA quality issues.

CHAI RVAN APOSTOLAKI S: | have a
guesti on.

M5. LOS: Yes.

CHAI RVAN APOSTOLAKI S:  You sai d that
you' re devel opi ng the good practices docunent and
then you will have a project to see whether the
various nethods that are being proposed can support
that, which inplies that their good practices cone
from somewhere el se other than the nodels. And
was wondering whether this is the right approach. |
mean, it is a good approach but shouldn't you al so
| ook at the nodels and the assunptions they nake and
t he approach they take to make sure that if they
have sonet hi ng good that should be part of the good
practices, you put that in the docunment? In other
words, like | think the French are clainmng they're
taking an entirely different approach, so they m ght
be able to tell you, |ook, you know as part of good
practices you also have to consider A B, C

M5. LOS: And that's why we have this
f eedback arrow here. Good practices right has been

devel oped on the basis of U S. experience, if you
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wi sh, in using all of the first generation and a | ot
of that has been driven by the devel opnent of
ATHEANA and the insights were devel oped with respect
to the errors of comm ssion, etcetera. But we do
plan to once we have an agreenent anongst ourselves
that, yes, these are good practices to go and revi ew
t hese ot her methods including the French nethod
MERMOS, and sone ot her ones, and incorporate that,
revi se our good practices docunent and the gui dance
on how to use it, as well as actually get our arns
around to what they've done and how we can take the
insights fromthese nmethods to i nprove ATHEANA or
potentially develop a third generation nethod for
HRA.

CHAI RMVAN APOSTCOLAKI S: | guess ny
questions is would it be a good idea to send the
docunment that you have devel oped now i n good
practices to the | eaders of these other nodels and
ask them whether they feel that their intellectual
approach is covered by what you have? Maybe give
themthree or four days to do it. | mean, it
shoul dn't be hard to --

M5. LOS: It's a very good idea. And
we're going to go public conment --

CHAI RMAN APOSTOLAKI S:  Yes. These guys
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are not going to respond as nenbers of the public.
they have to get a letter and maybe get paid, that's
what |' m sayi ng.

You go to CREAM and say, |ook, we
devel oped this docunent. It's in draft form W'l
gi ve you four days or three days, whatever you
j udge, please tell us whether you agree in detail.
That's an idea.

Then you will have sone input that wll,
| think, strengthen your position.

M5. LOS: Could we |et nanagenment speak
of this?

CHAI RVAN APOSTOLAKI S: Wl |, you don't
have to decide now. No, no. |I'mjust saying that
it's inmport for these docunents to be consensus
docunments at sone high level. And | think, as I
say, these guys -- | nean, Ali Msieh and Hol i nage
and the French, they will never sit down and respond
as nenbers of the public. They may not even know
that you are seeking public comments.

So I think that would give you naybe --
if they wite back and say no I think everything is
there, that's even better, you know. Cearly,
that's a thought.

M5. LOS: Yes, it is a thought. The
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timng is -- | think we would be able to do that
when we do have a publicly avail able docunent. And

that will be easier for --

CHAI RMAN APCSTOLAKIS:  Well, it's a
managenment decision. | don't want to get into
managenent here. |'mjust suggesting, of course, you

have to serve nmaybe concurrently with the public
conment period. You send it to them but with your
approach and on a personal |evel and perhaps even
conpensat e.

MR. LEITCH | had a simlar question.
The HRA good practices docunent, the draft which we
read in preparation for today's neeting, really
outlines points to be considered and what coul d go
wong if you don't consider those points, what were
the pitfalls. But it doesn't really address the
nmet hodol ogy, which | guess is the next step.

M5. LOS: Yes.

MR LEITCH But | also read an earlier
docurment, the SPAR-H docunent that | guess we got 9
nont hs or perhaps a year ago. And that seenms to
really have a nethod pretty well laid out init. And
|"mnot really sure what the difference woul d be
between that and this HRA nethod eval uation that

you're proposing. In other words, that SPAR-H

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

12

docunment had in it tables, weights to be assigned,
points to be considered. And it seens |ike you
could actually go and work your way through that,
wher eas the good practices docunent was silent on
how to do it.

M5. LOS: On purpose. It was silent
because the good practices docunent does not endorse
any specific nethods.

MR LEITCH Right. But it |eaves one
wondering -- you know, | wouldn't necessarily say
endorsi ng the SPAR-H net hod, but suggesting that as
one possi bl e approach.

M5. LOS: Definitely in Docunent 2,
whi ch woul d be the evaluation of the val ues nethods
with respect to the good practices, then we'll cone
to SPAR-H and SPAR-H will be one of the nethods to
review. And SPAR-H has a very good outline on how
to perform what to do when you performa SPAR-H
that's the good aspect. However, it's been created
for a kind of specific objective to support SPAR
anal ysis, etcetera. So then the review docunent
will critique SPAR-H for its own purpose and wl|
identify, you know, when you do SPAR anal ysis or
very focused HRA to invest a specific issue. SPAR-H

may be the good way to go and, yes, doing a SPAR-H
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you rmay be able to incorporate sone of the
performance shaping factors, etcetera, etcetera.
However, when you do for exanple a steam generat or
or tube rupture analysis, which is you exam ne human
experience during severe accidents, SPAR-H may be
very limted. And then ATHEANA, for exanple, or
even THERP may be a nuch better method to adopt.

And then we'll discuss the strengths and limtations
of those nethods.

So Docunent 2 will address the
suitability of the nmethods for the various
regul atory applications we have and vis-a-vis good
practi ces.

MR. LEITCH But SPAR-H is used
primarily by the NRC now, exclusively by the NRC to
eval uate any significant determ nation process to
evaluate -- it just seened to nme it wa a very good
docunment. | do not know why we don't publicly issue
t hat as one suggested nethod for doi ng HRA

M5. LAOS: | think we have. | think we
have adopted it. And we are using it. But we're
al so cogni zant of its intent and purpose. | nean,
as far -- yes, Alan, you want to address this?

MR KOLACZKOWEKI : Al an Kol aczkowski

with SAlC
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| think one thing | would like to add to
this is that for instance SPAR-H, yes, it's a very
good process for a particular type of application,
what ever. But for instance SPAR-H is focused on a
qgquantification technique and certain PSFs that you
shoul d point to any practices you should treat. But
it's silent on how do you identify the human errors
t hat ought to be in the nodel in the first -- excuse
nme. Take that back. | guess SPAR-H does address
that to sone degree. No, it doesn't.

It doesn't address how do you identify
whi ch events even ought to be in the nodel. It's
silent. It assumes you're past that point and now
you're going to quantify, and here's a way to
quanti fy.

MR LEITCH. Right.

MR, KOLACZKOWBKI : But the good
practices is going to cover the entire spectrum
How do you identify the events that ought to be in
t he nodel, when you're allowed to screen them out,
etcetera. and then when it gets to the
quantification it'll say here's sonme general good
practices for how to quantify human error
probability.

MR LEITCH  Okay.
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MR KOLACZKOMNSKI: But it won't endorse

a specific quantification technique recognizing that
there are several out there and many have strengths
and weaknesses.

MR LEITCH:  Yes.

MR KOLACZKOMNSKI:  So it's silent, for
i nstance, on the identification process.

MR LEITCH  Ckay.

MR, KOLACZKOWBKI :  So sonet hing needs to
be done to fill in that gap.

MR. LEITCH | see. kay.

MR KOLACZKOASKI :  And that's where the
practices is going to provide sone, we hope,
addi ti onal benefits.

MR LEITCH  Ckay.

DR. COOPER: If | could just ask, Susan
Cooper, NRC

The good practices docunent, | believe
it's stated in the docunment, is principally focused
on the process of how you form human reliability
analysis. There's sonme anount of information
support on quantification, but as Alan just stated,
it doesn't focus on that. |It's very process
oriented. And there are other processes out there

and it's been adapted fromthose processes. Most of
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t he net hods are focused towards how do you quantify
what kinds of information you incorporate and so on
and so forth. And sonme of the evaluation that's
going to be going on is in the second docunent

they' re resident as we've recogni zed things, as well
as sone of these topic steps, not ever nmethod is
going to be, in other words, has it's going to
process capability, as you and Al an nention, for
identifying the failure events --

CHAI RMVAN APOSTOLAKI'S:  And t he next
slide has the docunments, right? The next slide
lists the docunents 2 and 3 that you guys --

MR KOLACZKOWBKI :  Yes.

CHAI RVAN APOSTOLAKI' S:  Can you go to the
next slide, unless you want to say sonethi ng here.

M5. LOS: No. | just wanted to finish
up saying that with the good practices and gui dance
is one activities that we're focusing. However,
we're al so developing data. And with respect to
devel opnental activity, this is the area that we're
focusing nore. The intent here is to use
effectively the existing experience in terns of
oper ati onal experience or sinulator experience or
even the open physiological literature experience.

And in order to develop a better understandi ng on

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

17

how nodel human perfornmance. Because still we
haven't agreed or we haven't reached the maturity
needed i n HRA nodel i ng.

Al so, we're devel opi ng net hods for using
the data in estimation, and we're going to cover
t hose activities.

Wth respect to action nmethod devel op,
we' re not doing anything right now But given the
nature of applications we're facing in the
rul emaking and in licensing, we are again start at
the various small activity and, hopefully, one wll
have enough data inherent, we'll start addressing
sone of the issues that the ACRS has been
reconmending for a long tine now, |atent condition,
crew performance, ex-control room actions and
operator performance for slowy evolving events.
It's part of the advanced reactor |icensing PRA
i ssue. Also | ow power shutdown issues. As part of
t he | ower power shutdown issues we have done this,
that. And doing PRA for steam generator tube
rupture we have to address human perfornmance under
severe acci dents.

And, again, this is nore on the planning
stage than actual doi ng stage.

Al so, we've done a feasibility study for
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waste and materials and we're talking to NMSS as to
what we're going to do next.

And this line here highlights what are
the areas that we are going to discuss. For some
reason did not come up red, but we're going to
di scuss, as is mentioned before.

CHAI RVAN APOSTOLAKI'S:  What is the | EEE
standard you have on the right there?

M5. LOS: The IEEE is has devel oped a
HRA standard --

CHAI RVAN APOSTOLAKI S:  They have
al ready?

M5. LOS: They have in the past but
they're revising it. And we're supporting that
activity.

CHAI RVAN APOSTOLAKI S: What woul d t hat
standard say?

M5. LOS: Wll, the previous data was
kind of a high level, very high |level. You had to
identify --

CHAI RMAN APCSTOLAKIS: So it's |ike your
good practices docunent?

M5. LOS: And now we hope that |EEE
wi || consider our good practices docunment and at

| east use that as nuch as possible for devel oping a
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nore appropriate standard.

CHAI RVAN APOSTOLAKI'S:  Are you pl anni ng
to go to this slide 5 HRA gui dance?

M5. LOS: In amnute. Here it is.

CHAI RVAN APOSTOLAKI S Yes, we talked
about the docunents, right?

M5. LOS: Yes.

CHAI RVAN APOSTOLAKI'S:  The thing |I'm
wondering about is Docunent 3, Evaluation of 1st and
2nd Generation HRA Methods Wth Respect to Good
Practices. The first comrent is what | said earlier
that you woul d have to have a two way street here,
not just evaluating the nodel whether it conforns
wi th what you think of good practices.

The second is, and | notice that also in
the SECY -- | think it was the SECY that we saw the
ot her day regarding the phased approach to PRA
quality. There are three technical issues that are
really very inportant to PRA quality. One is the
i ssue of nodel uncertainty in sone instances, the
i ssue of external events which is not relevant here
and HRA.

Now, | got the feeling fromreadi ng what
was in that docunent and also fromthe presentations

or the docunents that were sent to us today or | ast
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week, that the HRA issue is stated separately from
t he i ssue of nodel uncertainty, and it should not be
in nmy opinion. Are you planning eventually to have
a single nodel that will conbine the best of all the
nodel s or maybe say that in this situation this is
t he best nodel and in that situation it's another
nodel, or maybe in one particular situation there
are two nodel s that appear to be applicable, in
whi ch case we'd have an issue of npbdel uncertainty
and you have to coordinate -- that's in fact ny
point. You have to coordinate your work with
whonever is working on nodel uncertainty. They
cannot be separate because in fact if you ask ne in
the |l evel one PRA, right now the nmajor issue of
nodel uncertainty is HRA. | mean, there's sone
i ssue regarding punp seals failing and so on, but
this is really the big one. And | think -- and you
must have seen the Ispra results, right, froma
century ago.

But | didn't get the feeling that there
was col | aboration there.

M5. LOS: W are. W feel that in the
HRA we're a little bit behind in the capability to
address nodel uncertainty as crisply as it could

have been in these other areas. W think that the
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data gathering activity, the Halden study will help
us inprove nodels so that we can review the
uncertainty aspects of it.

CHAl RVAN APOSTOLAKI S: Yes.

M5. LOS: But you're right, we are
tal king but we haven't really devel oped a
nmet hodol ogy or an approach on how we are going to
feed back our --

CHAI RMAN APOSTOLAKIS:  Yes. | think it's
per haps too soon to, say, develop nethodol ogy. But |
t hi nk you shoul d be aware of what the issues are of
the other side and they should be aware of what the
i ssues are on your side. And perhaps, you
nmenti oned, conme up with sone sort of comon --

M5. LOS: W're in convenient
di scussion, and it's a very good point.

CHAl RVAN APCSTOLAKI'S:  But |'m sure
somet hi ng good will cone out.

MR LEITCH |I'd point to your previous
slide where you list applications. | don't see a
reference to risk-based regul ations or risk-based
applications. | would think one of the primary uses
for HRA woul d be if an applicant in the future were
to cone in and apply for sone risk-based change that

we woul d expect a good high quality PRA to have
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arrived at the answers by using HRA nethods. Is that
correct?

M5. LOS: Absolutely. And I'mlisting
here licensing. | guess that's the primary driver
of devel opi ng the good practices and then we
docunent in document B. that's how it started out.
For the matter of record NRR when they reviewed our
research plan, they said if you would like to do
somet hi ng useful why don't you devel op a good
practices docunent, guidance on how you eval uate the
results of HRA for the given application.

So | did not list here everything that--

MR LEITCH No, of course not.

M5. LOS: Yes.

MR LEITCH But that's one of the
primry --

M5. LOS: The good practices and the
gui dance docunent here fee directly to licensee
requests for changes, requests to install new human
action change procedures, subsequent equi pnent
performance with human acti ons, etcetera.

MR LEITCH  Ckay.

M5. LOS: So we're working very cl osed
with Hay and NRR in these areas and it wll

hopeful Iy hel p.
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CHAI RVAN APOSTOLAKI'S:  So you think that

operator performance during slowy evolving events
may be an issue? | nean, here you have the
designers trying very hard to take the operator out
of the loop so we don't have m stakes and then now
you're saying well, gee, but if it's too slow,
you're going to be in trouble.

M5. LOS: | will just let Jay respond
to that. He's nore know edgeabl e because they're
| ooki ng at human performance issues.

MR. PERENSKY: |'m Jay Perensky fromthe
O fice of Research.

The issue of the slowy evolving events
and operator error is one that we're still | ooking
at. There's a potential for a change in there. The
i ssue al so conme down to whether or not they're
prepared for it, whether it's slowy evolving or
not. So it's a change in their conduct of operations
and how they work. And we're trying to do sonme work
in that area to really get a better feel

There's not a |l ot of research in other
areas yet in this. W know that autonation does
ef fect operator performance because they're not a
function in the loop, if you know what that is.

CHAI RVAN APOSTOLAKI S:  Sur e.
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MR. PERENSKY: So those are sone issues

that we're trying to address and we'll feed any
other to the HRA

MR. ROSEN. It seens to ne that when
you' re tal king about slowy evolving events that you
need to be thinking very hard about such issues as
conmand and control and organi zati onal performance.
Because now ot her people will have opportunities to
i nfl uence what goes on both for the good or for the
bad. And so the circunstances change when you have
hours instead of mnutes in terns of influences on
recovery.

MR. PERENSKY: That's correct. And those
are the kinds of things. As | say, it's a sort of
different kind of situation than we have now. W're
| ooking at things at pre-resource nanagenent from
t he other techniques that have been researched in
t he aerospace industry as part of -- again, you're
going to have different people. And the

qual i fications of operators may be conpletely

different than -- you know, in the future for these
advanced reactors than they are not. It may not be
t he sane kind of person. It may not be the sane

ki nd of exam nati ons we do.

So, those are all possibilities. W
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don't know yet because we're just starting to
scratch the surface in that area.

MR. ROSEN: You didn't respond at all
about the command and control aspect.

MR PERENSKY: | agree with you. |
agree with your entire --

MR. ROSEN: The who is in charge thing
will become very inportant.

MR. PERENSKY: W is in charge, in a
way | did respond by indicating that, you know, we
have different qualifications, different sets of
people that could be involved in this in different
| ocati ons.

CHAI RMVAN APOSTOLAKI'S:  You're not only a
designer to make the -- is uncovered in two hours
rat her than 56 because the operator may have nmade a
m stake. No, you will not. You will not.

Are you done?

M5. LOS: | am done.

CHAI RVAN APOSTOLAKI S:  Okay. Good.

M5. LOS: Wth that, | amgoing to
i ntroduce Al an Kol aczkowski with SAIC, who tal ks
about the HRA gui dance. The good practices.

So, Alan, let me --

MR, KOLACZKOABKI: Okay. |I'm Al an
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Kol aczkowski with Science Applications |International
Corporation. And I'll be presenting the discussion
about the good practices docunent portion of today's
presentations.

And | just want to note that again,
Erasm a and Susan, both of NRC as well| as John
Forester who is also with us today from Sandi a
Nati onal Labs provided primary input to the
presentation that we're going to go over.

kay. In accordance to the guidance
that the ACRS has provided, they say they liked the
slide that says well what's the issue and what's the
solution. So we'll try to address that first.

W' ve been tal ki ng about PRA quality.
And clearly, HRA being a part of PRA we're obviously
just as concerned about naking sure that the human
reliability analysis portion of the PRA is al so of
good technical quality. It needs to be that the PRA
results we get are sonething that we, in fact, can
use for making risk informed decisions. So we have
to be able to get to a point where the HRA is
perforned in a way that's consistent inits
practices and ultimately provides good credible
results that can be applied to various risk-infornmed

appl i cati ons.
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As the second bullet indicates, we're
using PRA and HRA a lot, as the ACRS is obviously
well aware. And | don't need to go over the exanples
of what those are. The NRC is using risk-infornmed
informati on nore and nore and nore as we progress
t hrough the years.

And clearly, as indicated by the third
bullet, the HRA results need to sufficiently
represent the anticipated operator performance in
order to make these risk-informed deci sions.

As indicted by the standard review pl an,
section 19, the NRC seeks that nodeling of human
performance should be appropriate. Well, we need to
know what appropriate is.

And finally, Reg. Guide 1.200 reflects
t he ASME standard and al so NEI's docunent related to
t hat standard. But the short fall there is that
Reg. Guide 1.200 and the standard, etcetera,
primarily address what to do but not so much on how
to do it. And so the good practices docunent is
going to try to go, if you will, the next step and
provide a little nore guidance on in terns of how do
you do what's required by the standards, the NEI
docunent and so on and so forth.

So what we're trying to do in the good

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

28

practices docunent is develop a set of consistent
good practices so that HRA anal yst, reviewers and
| et me highlight nonexperts, HRA nonexperts wll at
| east be able to recognize when an HRA is a good HRA
and when it's not. GCkay. And so the hope is that
with the practices docunment there will be sufficient
gui dance in that docunment that people, reviewers
ei ther HRA anal ysts doing HRAs or reviewers
reviewing a submttal that contains HRA in the
submttal, that they'|ll be able to |l ook at that and
say yes, this is well done. W really believe to
the best of the state of the art today that indeed
the HRA results sufficiently are representing the
antici pated operator performance, within the current
state of the art.

MR. ROSEN: Do you foresee a tine when
t hi s docunent woul d be incorporated into the NE

peer review docunents?

MR, KOLACZKOWBKI: | can't really answer
that. | don't know --
CHAI RMAN APOCSTOLAKI'S: | think the plan

is to incorporate it in Regulatory Guide 1.200. It
will be an appendix to it.
M5. LOS: That's right.

MR KOLACZKONBKI : We clearly woul d hope
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that, you know, NRC and industry will ultimately
t hrough the public comment review process, etcetera,
will endorse, if you will, what's in the good
practices docunent and say, yes, this really
constitutes a good HRA. Now, how they will formally
i ncorporate that, whether that's a formal part of
the reg. guide, whether that's a formal part of an
NEI docunent, | guess | really don't know how t hat
woul d necessarily take place.

CHAI RVAN APOSTOLAKI'S: | thought it will

be part of the regulatory guide, that's why you're

doing it.

M5. LOS: It's nore guidance, it
expresses the NRC s views on good practices. It
will become -- it can provide the basis for

devel oping an SRP or a reg guide. But that by
itself is nore of a unit by itself where it's the
position of the NRC staff on HRA good practices --
CHAI RVAN APOSTOLAKI'S:  But this will be
one of the guidance docunents that the Comm ssion
wants for the various phases of PRA quality. The
Conmi ssion has said that there will be three phases
essentially until 2008. And the phases are
di sti ngui shed from each ot her based on whet her

gui dance docunents are available. |If you issue a

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

30
NUREG |i ke this, that's it. |If they don't conply

they're not in phase two or phase three, right?
That's the way | see it.

MR. ROSEN: Yes. | think the nost
effective thing to do is what | suggested, which is
to sonehow get NEI to get it into the peer review
Because then you have all those people out there
using it as part of the detailed exam nation of each
docunment, each PRA. If you put aside it and decide
it, say there's a risk and I'mnot sure how big it
is in this case of it becom ng shel fware.

CHAI RMVAN APOSTOLAKI S:  Cot it.

MR. PARRY: This is Gareth Parry from
NRR.

| don't see this as being incorporated
either in the NEI guidance or Reg Guide 1.200
directly. It's nore likely to be a reference
document that would be referred to in Reg Quide
1.200 in the same way that the data handbook is
referred to.

It's very unlikely to go into NEI-00-02
| argel y because peer reviews have already been done.
And what's being done with those is that the
industry is doing a self-assessnent agai nst

effectively Reg Guide 1.200.
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CHAI RVAN APOCSTOLAKI'S:  But if you refer

toit in 1.200 in essence it becones a gui dance
docunent, right?

MR. PARRY: It is the top of suite of
gui dance docunents --

CHAl RVAN APOCSTOLAKI S: Yes.

MR PARRY: -- to be referred to in the
phased approach response, that's right.

CHAl RMAN APOSTOLAKI'S: Right. So in
phase t hree sonebody conmes in here and with an
application that deviates significantly fromthe
good practices docunent, that person will be in
trouble, right, according to your little boxes
there? He will get a low priority.

MR. PARRY: Well, no it depends. No, not
necessarily. It depends on the inpact that the HRA
has on the decision you' re mnaking.

CHAl RVAN APOSTOLAKI S:  But that's part
of the guidance? There is a screening part. |If the
prove to you in the screening part that it's not
rel evant, then of course it's --

MR, PARRY: It all would al ways be
relevant. But if they can couch the decision in
such a way that any deficiencies in the HRA are

accounted for and yet the decision is robust, then I
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think that's acceptabl e.

CHAI RVAN APOSTOLAKIS:  Well nowit's
part of the guidance. It is part of the guidance.

MR, ROSEN: How do you expect soneone to
be able to prove to you or to ne that |atent
conditions are not inportant? It seens |ike a non-
starter.

MR PARRY: |'mnot sure | understand
what you're sayi ng.

MR ROSEN: Well, this new docunent
requires a careful | ook at the potential inpacts of
| atent error.

CHAI RMVAN APOSTOLAKI'S:  There is a
screening --

MR. PARRY: It all depends -- what the
statenents or the standard --

CHAI RVAN APOSTOLAKI'S:  All these things
about being relevant to the decision and so on, al
that is part of the structure of the docunents,
okay. And they have several screening approaches
here in this good practices docunent. The point is
that if you cite screening approaches here as being
good practice in Regulatory Guide 1.200, it becones
part of the gui dance docunents that you are

referring to.
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MR. PARRY: |In the guidance docunents, |

agr ee.

CHAl RVAN APCSTOLAKI S:  Yes. Yes. Now,
the screening will cone through. How can you decide
in advance that sonething is not inportant?

Maybe we can nmove onto the second slide.

MR, KOLACZKOWBKI :  Sure. Sure.

| just want to point out again that
we're working towards a July 2004 draft for public
conment and then a final version probably by the end
of the cal endar year.

CHAI RVAN APOSTOLAKI S: Wiy so |late? It
i s going through eternal reviews now?

M5. LOS: Yes. And also we |ook
forward to your comrents.

MR KOLACZKOABKI: Yes. We want to get,
obvi ously, your comments.

CHAI RVAN APOSTOLAKI'S:  You're requesting

aletter?
M5. LOS: W would like to have a
letter after we've addressed -- | nean, | don't --
CHAI RMAN APOSTOLAKI S:  Yes, sure. |
know. I know. W can wite --

MS. LOS: Yes. W would like to know

nore your feedback and gui dance and then when we
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i ncorporate on the basis of your feedback and review
t he docunment on the basis of public comrent, then we
would |ike to have a --

CHAI RMVAN APOSTOLAKIS:  Well, as | said
in my introductory comments, you're already

schedul ed to cone before the official neeting on My

6t h.

M5. LOS: Ckay. On this specific
t opi c?

CHAI RMAN APOSTOLAKI'S:  Yes. Not the
ot her ?

MS. LOS: No.

CHAI RVAN APOSTOLAKI S Ckay.

MR, KOLACZKOWBKI : COkay. In terms of
t he basis and the approach for creating the good
practices docunent, we've already highlighted sone
of this | think or nmentioned it previously.

In terms of what we used to put together
t he good practices, you'll see that it's largely
linked to the ASME standards, so in |arge part that
was a significant input in creating the good
practices docunents.

The second bullet really cones to the
poi nt that Dr. Apostol akis had nentioned earlier.

Yes, we have | ooked, | nean obviously, at the
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exi sting nmethods and tools out there and tried to
consi der what they do now and how they assess the
HRA process or the quantification or whatever, and
reflect that in the good practices docunent. So it
isn"t like we put this together totally oblivious of
what THERP does, or what ATHEANA does, or what CREAM
does or whatever. W |ooked at that stuff, and
certainly that was an input. And |I'msure there's
going to be sone iterations on that. So, again, we
didn't put this docunent together and just pretended
like all those other tools and nethods and that sort
didn't exist and we sat down and said what woul d be
good practice in HRA. W certainly had our eye on
what' s al ready been done and the nethods that are
there, and where we think that there are good
practices in those nmethods, try to reflect that in

t hi s docunent.

I nsights fromliterature including
l[iterature, not only just within the U S. but also
in Europe and el sewhere. W've tried to take,
again, a lot of the insights in ternms of what
appears to us to represent good practice and sone of
the other nmethods and reflect that here as well.

Qoviously, we're learning fromour PRA

and HRA applications. In the PTS work, in the steam
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generator tube rupture work that we've started now
and ot her applications, we're |earning as we go.
And, again, gaining insights as to what woul d be
good HRA practices. So we're trying to reflect that
in there.

And then, again, the experience of the
authors and reviewers, which really represents that
experience that's on the previous bullets up there.

The approach for devel opi ng the good
practices docunment is primarily to try to build
originally a consensus of experts within the NRC. A
| arge part of that is going through an internal NRC
revi ew process.

W | ook forward to comments fromthe
Subconmi ttees today, and perhaps the full Commttee
in Moy with regards to their input on the good
practices docunent.

And then ultimtely, of course, out to
the public and get industry's reaction to the good
practices docunent as well.

The good practices docunment was put
together largely with reactor full power interna
events in mnd, however we've tried to nmake sure
that to the extent possible or maybe | should say to

the extent reasonable, that a | ot of the good
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practices in here would in fact be good practices
for handling external events and to sone extent
either as well other nodes of operation and perhaps
with even nonreactor applications. So it is focused
with one particular application in mnd, but we do
think that a | ot of the good practices here are
going to have applicability across other nodes and
per haps even in nonreactor applications.

MR. LEITCH  Wen you say "full power,"
in reading the docunent it seemed to ne that you're
speaki ng about the analysis of events that originate
at full power.

MR KOLACZKOWSKI :  That's correct.

MR LEITCH Even though a lot of the
actions that we're analyzing --

MR KOLACZKONBKI : 1s post-trip.

MR LEITCH -- is post-trip. Yes,
right. Yes.

MR, KOLACZKOWSKI :  But we're tal king
about the reactor originating at full power. And
then you get a trip. And then operators have to
respond.

MR. LEITCH Right. Yes.

MR, KOLACZKOWBKI :  Exactly.

W' ve already highlighted the fact that
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it does not endorse a specific method or tool. As |
i ndicated, we've tried to reflect other methods and
tools in the good practices, but it does not
necessarily endorse a specific nmethod or tool. Each
method and tool, as | think we'll find in the other
vol une that we've tal ked about already, wll

hi ghlight their relative strengths and weaknesses
with regards to the overall good practices. And
that will be done in a separate docunent.

| indicated it's linked to the ASME
standard. It, in fact, couples very closely to the
ASME standard and the way that standard is |aid out.

W also talked a little bit about
possi bl e i npacts of not perform ng the good
practices. Like, well what if | don't do that,
what's the risk? What is that |I'mgoing to affect
interms of ny PRAresults if | don't do this?

It's focused on process and not, for
exanpl e, data. | mean, you're not going to find in
t he good practices docunent where it says well if a
task is conmplex and you have a short period of tine,
the failure probability ought to be ten to the m nus
1. It's not going to do that. |It's going to tel
you the performance safety factors you need to

consider and it's going to, as we tried to do in
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appendi x A of this docunment, we tried to give sone
gui dance on how do you neasure good procedures, good
training, etcetera and so forth. But the ultimate
how do you turn that into a probability, how do you
turn that into a nunber is, still in large part, is
where we are in the state of the art in HRA. Is
going to be dependent on are you using THERP, are
you usi ng ATHEANA, are you using CREAM whatever.
This is not solving the problemof the fact that
there's still many nmethods out there and they al
have their different scales and gauges. And | don't
think the HRA community is at the point yet where
it's ready to say this is the scale we're going to
use. | don't think we're at that point yet.

MR ROSEN: Alan, | did see in the
docunent what you can't do or shouldn't do without
real justification at any nunber or incorrect action
bel ow of ten to the minus 3 or ten to the mnus 4
woul d be i mredi ately suspect, or words to that
effect. So, you want to -- is that square wth what
you were just saying?

MR, KOLACZKOWBKI :  Well, 1 nean, we
certainly have tried to give guidance both to
anal ysts doing HRA and reviewers reviewi ng a

submttal. Say a plant wants to nmake a change and
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it has some HRA inpact and they do some HRA work,
what they're saying, you know, if you start seeing
nunbers | ower than X, you probably need to start
aski ng questions and at |east ma,e sure that you
feel they have properly justified that human error
probability because maybe there's things they didn't
consi der or whatever. So we're trying to give sone
gui dance, but is that a hard and fast floor, you
know? No, not necessarily. But it's sort of a
warni ng flag, both to analysts and to reviewers.
And we thought that guidance woul d be appropriate to
hel p, again, non HRA experts to know when sonet hi ng
to be at least to raise a flag that will raise their
head and say maybe | ought to ask sone questions
about this particular val ue.

MR. LEITCH One thing | noticed that
t he docunent says, that we're sort of omtting
errors of comm ssion for the present, that maybe
|ater there' Il be sone thinking along those |ines.
But right in this issue of the docunent at |east,

for the tinme being the state of the art is such that

we can't really consider errors of comm ssion. It
seens to ne that's a pretty serious wall in the
appr oach.

MR, KOLACZKOWBKI : Certainly, nmy conmment

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

41

woul d be that | think we all recognize that errors
of conm ssion have some input into the overall risk.
And, again, without -- we're trying to reflect where
the current state of the art is, perhaps maybe a
l[ittle bit beyond the current state of the art. |
don't think we're at a point in PRA and HRA yet that
we can get industry, NRC, etcetera to fully endorse
and really get behind a full bl own nodeling of
errors of commssion in the PRAs. Now, that's not
to say we shouldn't, but | think we have to wal k
before we can run, etcetera. And this document at
| east tries to take one step forward and say here's
some situations that tend to set you up for errors
for comm ssion. Let's at |east nmake sure we avoid
those. But it stops short of saying let's put
errors of comm ssion in the PRAs from henceforth.
We think that that's beyond good practice current.
But do we need to get there? | would say yes, but
it's going to take tinme and it's going to foll ow
MR. LEITCH It seens to nme that as we
nove to the next generation of reactors that that
conmponent of errors, that is errors of comm ssion,
will become nore significant. It seens to ne that
as processes becone nore automated and | ess

dependent on the operator, the thing that the
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operator is likely to do is sonething wong rather
than fail to take an action. Because a |lot of the
actions are going to be automat ed.

MR, KOLACZKOWBKI: As | said, |'ve
conment ed as best | know how.

Susan, do you want to add sonet hi ng?

DR COOPER:  Susan Cooper, NRC.

Unl ess the docunent's been edited since

the last tine | looked at it, | do not think it says
that we have omitted errors of conm ssion. It doe
say -- those errors explain that there is a

di scussi on about the errors of comm ssion. That the
i ncorporation of errors of commssionis limted at
this point of time. The discussion identifies sone
specifics on errors where we think actually it would
be good practice to consider errors of comm ssion.
So it is a step forward. It's not recommended t hat
you -- upon errors of comm ssion for every
application that you mght be faced with, but it
does try to discuss sone of those situations where
you shoul d.

But it does not omt it, it just does
not say that you have to do it every tine. And I
think that's probably appropriate. | don't know

that there's one tinme that we need to, you know,
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| ook for errors for conm ssion --

CHAI RVAN APOSTOLAKI'S:  But we'll come to
the errors of comm ssion |ater?

DR, COOPER:  Yes.

MR KOLACZKOWBKI :  Yes.

MR. ROSEN. Well, maybe getting ready to
cone to it. I'mreading 5.4.3 good practices which
i s about recovery actions to be credited not
included in the PRA, not already included. And in
that section, actually 5.4.3.2 it tal ks about the
Three Mle Island accident. And it says anal ysts
shoul d gi ve proper consideration to the difficulties
peopl e often have had in overcomng an initial mnd
set and despite new evidence. And brings up Three
Ml es Island which of course, you know, they thought
t hey had too nmuch water and in fact they had too
little.

Now, to ne that's the classic cognitive
error which | eads to people making errors of
comm ssion, which is the right thing but for the
wrong acci dent.

It's very inportant sonehow to not
forget what we've been through and sonehow to make
this technique nore robust with respect to errors of

comm ssion of a cognitive kind. Because those are
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t he ones where the big risks are.

To ne, to sonme degree, | think we're
frittering around the edges, unless we cone to grips
with the cognitive errors of comm ssion.

DR. RANSOM | agree. And | guess all |
would say is that | think we're struggling with how
far this document should try to, if you will, extend
the state of the art as opposed to reflect the
current state and what is currently good practice.
And, quite frankly, | think we're struggling with
how far to push. You now, what's the next nove?
How do we nove the HRA community a step forward? |Is
this the document with which to do that? 1Is there
sone other formthat we should do that? And I think
we're struggling with those things.

MR. PONERS: W may be saying that we're
frittering around the edges of we don't address the
errors of comm ssion is probably -- has a certain
ring of truth to it. But on the other hand, you
don't want this "perfect” to be the eneny of the
"good" here. | nean, you have to get through this
step before you can even begin to think about the
errors of comm ssion step because it has an
intractable quality toit. And, true, you're still

in the data collection stage of errors of conm ssion
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MR ROSEN. Well, | agree with
everything he ways. It has an intractable quality
toit. The difficulty of it is that it's likely to
be so inportant that -- yes, | agree that we need to
do it.

CHAI RMAN APOCSTOLAKI'S: | think we woul d
di stingui sh between docunents |ike this one which
reflect good practices in certain areas in research.

MR, ROSEN:  Yes. Yes.

CHAI RMVAN APOSTOLAKIS:  So this is not a
research docunent. W cannot even attenpt to push -
- it just says, |ook, based on what is going on or
has been going on for the last 20 years, here are
some things that sone people feel or why people fee
that it constitute good practices.

| think that your question is probably a
nore one when Erasmia stands up there to tal k about
ot her things --

MR POAERS: Wy | disagree with that,
it's not the HRA community that's bringing it al ong,
it's the non-HRA community that you're bringing
along with this docunent.

CHAl RVAN APOSTOLAKI'S:  Yes. FErasm a?

M5. LOS: Yes. | do want to nake a
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point, and the point is that the recognition of the
potential for a recognition nmay be nore strongly
filled than in our HRA guidances, but it doesn't
nmean that the perfornmance shaping practice, if you
will, is the prinme conditions that nmay | ead you to
commt an error are being addressed as part of the
per f ormance saving practice aspects of it. And the
difficulty we have is probably how do we recogni ze
-- how to quantify errors of conm ssions, but howto
recogni ze the potential for inprovenments of errors
of conmi ssion, and | think we didn't have -- to get
there and those aspects are part of the di agnoses of
t he gui dance and etcetera and etcetera. That's --

CHAI RVAN APCSTOLAKI S: W have a paper
here we' Il distribute on the way to assess errors of
comm ssion as a result of a workshop that sone
peopl e held in Minich. But there is active work
going on. But | think the good practices docunent
maybe shouldn't -- yes?

MR FORESTER  John Forester, Sandi a
Labs.

| think we end up reconmmendi ng t hat
people do try to look for situations that could | ead
errors of conmm ssion

CHAI RVAN APOSTOLAKI'S:  Well, |I'm not
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sure how wi se that is.

MR FORESTER But they're not in the
nodel s now. The bottomline is the IPEs did not --
did not include errors of conm ssions.

CHAI RMVAN APOSTOLAKI'S: | think they did.

MR. FORESTER: They didn't do an update
on an anal ysis, and we point out sone specific
conditions that maybe -- that if these situations
are there, then it may be set up for a condition
and generally recomend that, but --

CHAI RVAN APOSTOLAKI'S:  So he'll cone to
this. GCkay. Sonetine today.

MR, KOLACZKOWBKI :  Okay. And, Dana, |
prom se |I'mnot going to read the slides and go
t hrough all the words, okay.

kay. The way the good practice's
docunent is organized is by what we call | ogical
anal ysis activities. That is those things that you
woul d normally do in any sort of good HRA, and for
that matter it coincides with the way ASME st andard
was pretty much laid out.

It has -- it suggests three what we cal
overall or general good practices that are kind of
all enconpassing, etcetera, with regards to the

process. And then it breaks down into pre-
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initiators and post-initiators. And | won't read

t hrough the various steps, but again each one is

br oken down into various steps that again
corresponds to generally what you do in doing an HRA
and that happens to coincide with the way the ASME
standard is laid out.

| will address with a couple of slides
the errors of conmm ssion.

And then what is good practice and how
do you docunment an HRA? What should go into the
docunent ati on of an HRA?

There are three overall general good
practices offered in the docunent. The first one has
to do wth the fact that it is a good practice to no
| onger, like we used to do HRA -- and | wouldn't say
that that's the way HRA is being done really
anynore. But there was a tinme when the PRA anal ysts
deci ded what the HRA events would be in the node
and then went to the HRA specialists and said give
me a nunber. Well, that's not a good practi ce.

The HRA has to be an integral part of
t he PRA developnent. It has to be a key partici pant
in deciding what's going to go into the nodel, and
then also playing a role in understanding the

context of the accident scenarios that the PRA is
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trying to represent. Because the nore that context
i s understood, the better HRA person will be able to
cone up with a human error probability that, again,
with the current state of the art and the current
tools that we have is best reflective as to their
estimate as to the human perfornmance, given that
that's the context and the scenario. And you can't
do that by just in isolation having an HRA person
off in a corner and say go give ne a human
probability. That HRA person has got to be an
integral part of the team it's going to be involved
in the nodel devel opnent stage as well as in the
qualification. And that's just a general good
practice.

Sone conbi nation of talk-throughs,
wal kdowns, field observations and sinmnulations should
be used as appropriate to confirmjudgnents and
assunptions. W should not be sitting there doing,
you know, | think it'll take themten m nutes to go
fromthis location to this location to performthat
| ocal action. You should do a tal k-through process
or perhaps even wal ki ng down the pathway that the
person has to follow. Really get a better estimate
and not be sitting in an office, you never go into

the plant and you're trying to decide how long it
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t akes sonmebody to get to step four or howlong it
takes it sonebody to get to step 32, or how long it
takes to walk fromthis location to that |ocation.
Go walk it down, find out; that's what you really
need to do. This is not an office exercise.

MR PONERS: Take nme back to the first
one.

MR KOLACZKOWBKI :  Yes.

MR. POAERS: On rare occasions you could
come before the ACRS and say well we've done this
PRA on this subject and then have a reliability
analysis. But I'mwlling to bet they never cane to
us and say we' ve devel oped our nodel and when it
came to the HRA part of it, we went off to this guy
we had the corner and said give nme a nunber
They' re al ways coming, usually 12 strong, presenting
a united front that says, yes, we have integrated
team \Wether or not that's true or not, how do
tell whether they have an integrated team when they

show t heir PRA?

MR, KOLACZKOWBKI : | think per se you
can't tell, but when you go through all these other
good practices | think you will be able to decide

whether in fact that integrated teamreally was

effective or not. Because the only way that they're
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going to be able to neet all those good practices, |
think, is only if that person was well integrated.
So | guess that's the way | would answer it.

Yes, | nean, in and of itself you
probably can't answer that question. But in |ooking
at the submttal and seeing what they considered the
PSFs they consi dered, and why they considered those,
etcetera, they're either going to build a case that
strongly suggests to you it's clear the person was
very involved in the nodel devel opnment or they
weren't.

MR PONERS: O in a rationalization
after the fact?

CHAI RVAN APOSTOLAKI'S: O course, it
just occurred to because of this question, the
i nt ended audi ence here you said it was --

MR KOLACZKONEKI :  Peopl e either doing
HRA or peopl e review ng HRA.

CHAI RVAN APOSTOLAKI'S: Yes. That's
going to create problens. |f you have a reviewer
who sees this -- he innocent to think that he really
has to make sure that it was a multi-disciplinary
teamand all that, and he rejects it because he
thinks it wasn't, that's really stupid.

VMR KOLACZKOWSKI : | understand that. I
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under st and t hat.

| guess | think it's still inportant to
tell people that that's really the best way to do
HRA; make it an integral part of the PRA

CHAI RVAN APOSTOLAKI S:  Right.

MR KOLACZKOMNBKI: | will admt that's a
hard one to cone back and neasure it.

CHAI RMVAN APOSTOLAKI S:  Maybe, as Gareth
said earlier, this could be a NUREG but in the
actual Reg CGuide 1.200 you focus on what a reviewer
shoul d do. Because it's none of the reviewer's
busi ness whet her they had wal kdowns or so on. The
reviewer -- the reviewer's approach shoul d be
per formance-based. This is a good HRA, | don't care
who did it, how many people got involved, whether
they wal ked or -- it's irrelevant.

M5. LOS: On the basis of |PE reviews
or HRAs, through the -- you really could develop a
good under st andi ng of whether or not the team work,

t he HRA person participated, for exanple, of some
SLI M anal ysis. There were statenents there that the
operators were asked to respond to these questions
and was a clear indication that they never wal ked

t hrough the actions. So it provides a good basis to

ask the questions, whether or not -- and the
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revi ewer can ask the question to the licensee,
whet her or not that has been done.

CHAI RVAN APOSTOLAKI'S:  But it's none of
hi s busi ness.

M5. LOS: It is.

CHAl RVAN APOSTOLAKI'S:  No. A reviewer
shoul d | ook at the results.

M5. LOS: But -- but --

CHAI RMAN APOSTOLAKIS:  Is this a good
HRA? If it's good enough, nmaybe there is this super
human sonepl ace who did it all by hinself. W are a
per f or mance- based agency. Now the doers have to
worry about this.

M5. LOS: But you see results that are
ten to the mnus five --

CHAl RVAN APOSTOLAKI'S:  Then the results
are no good.

M5. LOS: Wll then how do you say t hat
if they're not good. Because, you know, the
operators are very optimstic, sit anmong thensel ves,
they can do everything for the reviewers.

CHAI RVAN APOCSTOLAKI S:  Right. But the
reviewer will recognize that there is also no good,
the analysis is no good. And then it's the

i censee's probl em
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M5. LA S Susan?

DR. COOPER: What | wanted to say to
that is that HRA -- what this good practices
docunent is doing is trying to level the playing
field so far as what information is coll ected,
qualitative information, the right qualitative
i nf ormati on.

Now, what nunber has churned up, we've
al ready di scussed and dependi ng on what nodel is
used, you nmay get sone different answers. But this
to try to get the right information going into the
-- | nmean, if they're not tal king about thernal
hydraulic information supporting the timng of the
events and describing the context of how the plants
behaved and stuff |ike that with an understandi ng of
what's going on, then you know t hat the HRA anal yst
has not been talking to the TA guys, to the access
sequence anal ysis guys and they don't have an
under st andi ng of the context to be able to base any
ki nd of nunber. They don't have the right
gquantitative information --

CHAl RVAN APCSTOLAKI S: Yes, we agree,
Susan.

DR. COOPER: So what you need to say is

it's not only their business in a sense that it's
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not the results, but I would not the limts to the
nunber. | would include the qualitative information
and ask to hear the evidence --

CHAI RVAN APCSTOLAKI S: Sure.

DR COOPER -- if they don't do this--

CHAI RVAN APOSTOLAKI S:  Exactly. \When |
say results, | didn't nmean nunbers. The results are
t he whol e anal ysi s.

MR ROSEN: | think you m ght want to
temper it alittle bit of your strong position when
you think about errors of comm ssion. There | think
process nmay nore inportant -- even nore inportant.

CHAI RVAN APOSTOLAKI'S:  No. The revi ewer
says -- in fact | think nowthat we've had this
di scussion, | thought it was kind of obvious, but in
your introduction when you say that this is useful
to all these people, maybe you can add a sentence or
two that says, you know, maybe there will be sone
ot her document sonepl ace for the reviewers and that
this docunent is intended to do what Susan j ust
said, which | agree wth.

But | don't want to find ourselves in a
situation, because we are a perfornmance-based
agency. | nean, we keep saying that all the tinme.

And | have a reviewer who asks now, yes, everything
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seens to be good but how many wal kdowns did you do.
Well, it's none of his business. Ckay.

MR POANERS: But we do it all the tine.

MR ROSEN:. Well, that's the second
George, let's take that.

CHAI RVAN APOCSTOLAKI S: Maybe we
shoul dn' t.

MR ROSEN:. Let's take your specific
poi nt and analyze it for a m nute.

CHAl RVAN APOSTOLAKI S: Yes.

MR. ROSEN: |If someone says it takes 12
mnutes to do this and therefore we gave it this
ki nd of nunber. Rather than accept the 12 m nutes,
we say oh, what did he have to do, where did he have
to go from to, where. So we're always asking to
t he second of a second -- a second | evel question.

CHAI RVAN APOSTOLAKI'S:  And | agree with
him Because if |I'malready hearing you're telling
me it's 12 mnutes, | will need sone proof that it
is 12 mnutes or you will tell ne, |ook, we actually
did the walk. That's great. But what I'mtrying --
because that's part of supporting your results.

But, | nmean, it's really not ny business to nake
sure that your teamfor the thermal hydraulic system

if you nonitor liability, well, | don't care. But
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t hen you have to reconmend what you're giving ne,
right? Do the results nmake sense? Results don't
nmean just nunbers. They make sense and convi nce ne.

MR. ROSEN. At that stage the wal kdown- -

CHAI RVAN APOSTOLAKI S: At that stage --

MR ROSEN. The wal kdown is a perfectly
appropriate thing to require.

CHAI RVAN APCSTOLAKI S: Exact | y.

Absol utely. Absolutely. | have done sonething like
that where it was said oh the firefighters will cone
in six mnutes. And then we went there, and it was

terrible. | nean, the place was going to be full of
snmoke. The stairway was very steep and so forth.

MR. ROSEN. Takes a lot nore than 6
m nutes just to put your --

CHAI RVAN APCSTOLAKI S: Exact | y.

So this is part of convincing the reader
that this is of value

Actually, we're spending too nmuch tinme
on this.

MR. KOLACZKOWBKI : Dr. Apostol akis, and
| certainly would agree that especially these
general ones, it's hard to really neasure and you
coul d even ask the question should a reviewer be

nmeasuring. Nevertheless, | still think it is good
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gui dance to tell the does this is good practice.

CHAl RVAN APCSTOLAKI S: Yes. Yes.
Absol utely. Absolutely.

MR. ROSEN. This is good practice.

MR, KOLACZKOWBKI :  The | ast one just
focuses on the fact that, of course, we're worried
about with relative to Reg Guide 1.174 kind of
things. W have to equally | ook at human
performance for dealing with preventing and/ or
mtigating core danage accidents as well as | ooking
at the effects on large early releases. And that's
just a rem nder to not get so focused on the |eve
one portion of the PRA that we forget about the
| evel two or level three portions of the PRA

CHAI RVAN APOSTOLAKI'S:  The nore | think
about it, the nore inportant | think it is. Yes.
The gui dance, these gui dance docunents, they have to
be witten in a very clear way as to what they
intend to use. Now maybe it's too soon for you
guys. | nean --

MR KOLACZKOABKI : | know we have tried
to say that these are not the specific questions
that a reviewer should ask, but that we think that
this good practices docunment is going to hel pful for

a reviewer to formtheir questions, but it's not

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

59

nmean to be necessary the questions that a revi ewer
woul d ask or whatever.

CHAI RMAN APOSTOLAKI'S:  That's fi ne.

MR, KOLACZKOWBKI : | thought for
pur poses of presentation, and especially if we do
start running out of time, that | figured the panel
woul d be nuch nore interested in tal king about the
post-initiator human events rather than the pre. So

even t hough the docunent was witten such that we

tal ked about the latent first, if you'll give ne the
liberty to do so, I'lIl talk about the post first and
then we'll go to the pre afterwards, if that's okay.

MR ROSEN:. It's okay. But our interest
is in both areas.

MR, KOLACZKOWBKI : Okay. Fair enough.

MR. POAERS: But our interest is is to
be four to one in the pre.

MR KOLACZKOABKI: |'m sorry.

MR. POAERS: | thought we were supposed
to be four times nore interested in pre-initiator
event than the --

MR, KOLACZKOWBKI : | see.

CHAI RVAN APOSTOLAKI'S:  Yes. Mtigation,
you're right.

MR KOLACZKOABKI :  Ckay. So I'Il talk
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about the post first even though, again --

CHAI RVAN APOSTOLAKI'S:  Until 10:15.

MR KOLACZKOWEKI : | under st and.

CHAI RVAN APOSTOLAKI'S:  So you nay deci de
whi ch slide you want to skip.

MR, KOLACZKOWSBKI :  Ckay.

MR. POAERS: He may decide to skip all
of them too.

MR, KOLACZKOWBKI: | think I will go
with as many as the Commttees will allow nme to go
W t h.

CHAI RVAN APOSTOLAKI S:  But nake sure you
cover the pre-initiator, because | agree with Steve.

MR, KOLACZKOWSBKI :  Ckay.

CHAI RMVAN APOCSTOLAKI S:  They are
i mportant.

MR KOLACZKOABKI: So you want to go
with the pre first?

CHAI RVAN APOSTOLAKI'S:  Yes, let's go do
the pre first. You haven't nunbered your slides
anyway, so it doesn't matter. Hi s nunber and eni l
addr ess.

MR. POAERS: Really, he had an
opportunity to fill up nore of the white space --

MR KOLACZKOWSKI :  About seven or nore
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slides. You'll see a slide that says pre-initiator
human event practices, and then that starts the pre
stuff.

CHAI RVAN APOSTOLAKI'S:  As part of the
document ati on we shoul d make sure we nunber the
sl i des.

MR KOLACZKOMNBKI :  Yes. | forgot that.
Sorry about it.

CHAI RVAN APOSTOLAKI S: Ckay.

MR, KOLACZKOABKI :  Dana woul d say |
didn't have any roomleft to put the nunbers on the
sl i de.

MR PONERS: Ch, there's lot of white
space left on there.

MR, KOLACZKOWBKI : Okay. The first
task, again, and nuch in line with the ASVE standard
and much in terns of what you would do in a good HRA
anyway, is the first task in a pre-initiator
nodel i ng of our pre-initiator portion of HRA is
first to identify what are the events that | may put
in the nodel. Now | say may, because we'll see
after this identification step that there's a
screening step where we may nmake decisions to, in
fact, not nodel certain pre-initiators which again

is pretty typical practice in HRA PRA today.
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There are four good practices under this
identification task, if you will, that basically
address either what to review such as calibration
procedures, surveillance procedures, etcetera.
There's a listing, there's guidance as to what do
you need to review to determ ne what are the
potential pre-initiator failure events that | may
want to put into nmy nodel. And then what to
initially include with regards to ultimtely what
should I come out with once I go through that review
pr ocess.

You can see here actions potentially
covered by effected equi pment failure data, and |
will come back to that point.

MR. POAERS: | sure hope so, because
t hat inplies any understandi ng.

MR KOLACZKOWBKI :  Ckay.

MR. PONERS: There's no interpretation
that is possible to give that and the parenthetica
coment .

MR, KOLACZKOWBKI : Ckay. So maybe
shoul d do that now. Maybe |I should -- because | was
trying to remenber if | had any other bullet on
that, and I'mnot sure | do. So we're talking about

this bullet right here. Actions potentially covered
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by the effective equi pment failure data.

MR POAERS: | tried to take alittle --
and it's sonmething --

MR, KOLACZKOWBKI: Here it goes. Here
we go. You get the argunment froma | ot of people
who will say | should not have to nodel pre-
initiator errors at all in the extrene because it's
in the failure data. Wen | said punp fails to
start, sone of the reasons why the punp failed to
start was because there was a |atent error, nmaybe
t he guy had the drawer out on the breaker or
what ever and so the punp failed to start. And |I've
already got it included in ny data value for failure
to start at the punp. And so you're going to make
me include that pre-initiator event or that |atent
event twi ce in the nodel.

Now, the counter argunment to that is
t hat know ng where nost of this data conmes from nore
t han not, people don't know what the actual events
were that made up that failure probability when they
go to a generic data base and they go | ook up a
nunber for punp fails to start on demand, three
times 10 to the minus 3, and they put in their PRA
nodel . But they don't know the history of all the

events that went that were behi nd where that nunber
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cane from And so, in fact, the person really
doesn't know whet her |atent events are already
reflected in that failure data value or not, and
therefore -- again, the counter argunent would be
because you don't know, you in fact should nodel the
| atent error, you should put it in the nodel. And
even if you are double counting that |latent error
even if it turns out it is in the failure data val ue
for the equi pment and now you're counting it again
as a latent error event, a different basic event in
the PRA nodel. Yes, you're double counting its
contribution. But when all is said and done, if you
doubl e count something, it's a no never mnd in PRA
PRA has a | arger uncertainties than worryi ng about
whet her you're counting sonmething tw ce.

CHAI RMAN APCSTOLAKI'S: Wl I, what's the
purpose of identifying the latent error? Wat would
you do with it? Wy is it so inmportant to do it?

MR KOLACZKONEKI : Because to the extent
that it could be inportant and it would be
particularly inmportant, and | think the good
practices docunent points this out, where the |atent
error will effect in particular redundant or
mul tiple equipment itenms. Then those can be very

important, in particular. Usually a single item a
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single equipnent if you mss it or if you double
count it, it's probably not going to matter to the
results generally.

CHAI RMAN APOSTOLAKIS: It's a logic
nodel , that's what you're saying.

MR KOLACZKOMBKI: |'msorry.

CHAI RVAN APOSTOLAKI S:  The 1 ogi ¢ nodel
will be different.

MR KOLACZKOWBKI :  Yes.

CHAl RVAN APCSTOLAKI'S: But now you're
saying that there is an error that effects two
redundant things.

MR KOLACZKOWBKI :  Yes.

CHAI RVAN APOSTOLAKI S:  Whereas in the
dat abase it's really individual conponents.

MR. KOLACZKOWBKI: Yes. Although again
in the database you put in a common cause failure to
do -- | know -- exactly. That's the points.

MR. ROSEN: But all the argunents you
j ust nmade about the signal failure and the data
being -- the failure being in the database apply to
common cause for sure.

MR, KOLACZKOWBKI : Exactly. Exactly.
And nevert hel ess, because you don't generally really

know where that data factor really canme from
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because you don't really know what was the events
that really cane up with it in the generic database
of three minus three is what | should put in for
failure probability of a punp notor to start, we're
sayi ng good practice is go ahead and put in the
action, even though it may be covered by the

equi pnent failure data, because the worse you're
going to do is double count that |latent event. And
you know what? That's going to be in the noise.
And you may | earn sonmething by actually |ooking at
that surveillance procedure, putting it in the nodel
and determ ning what its risk contribution is. And
we're rather error on that side as opposed to not
putting it in at all.

CHAI RVAN APOSTOLAKI'S: I n one of our
letters on HRA -- you know the date? May sonething
of --

DR JAIN '99.

CHAI RMAN APOSTOLAKI S:  That far back?

DR, JAIN.  Yes.

CHAl RVAN APCSTOLAKI S: Gee.

MR, PONERS: Tine flies when you're
havi ng fun, George.

CHAl RVAN APOSTOLAKI'S:  Yes. Do we have

it here?
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DR. JAI N: Yes.

CHAI RMVAN APOSTOLAKI S:  Ckay. That was
Decenber 13, 1999. |In fact, Dr. Powers signed it.

MR, KOLACZKOWBKI :  Onh, ny goodness.

MR. ROSEN: Quiet now while it's read.

CHAI RVAN APOSTOLAKIS: W cited the Wl f
Creek event where it was an organi zati onal screw up
and they lost some water, right? Now, would that
kind of thing be covered by what you're doing here?

MR KOLACZKOMNBKI: 1'mnot famliar with
the details of that event, but it sonme of that is
contributed by latent errors, |I'm saying yes you
shoul d nodel those latent errors in the nodel.

CHAI RMAN APCSTOLAKI S:  But how do you do
that? | nean, it's easy to talk about nodel -- it's
like errors of comm ssion, it seenms to ne. |It's
easy to say, you know, let's look for latent errors.
But how to actually do it is anybody's guess.

This was due to an organi zati onal screw
up. | nean, they were supposed to conplete this by
Friday, the didn't. They postponed it until Mnday,
as | recall, right? Wthout letting the control
room know. So they weren't there. They opened
their valves again. But the other guys were doing

some ot her work somewhere el se, and they created a
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path and they | ost what? 9,000 gallons or
sonet hi ng.

So this was an organizational and | just
can't imgi ne that anybody does a net hodol ogy for
identifying things like that. | don't know

MR PONERS: | think it's difficult
because a shutdown accident, it's not the kind of
|atent error that we're really terribly concerned
about here.

CHAI RVAN APOSTOLAKI S:  How do we know
that, Dana? | nean, it happened.

MR ROSEN:. Well, it's a scheduling. It
was a scheduling error

CHAl RVAN APCSTOLAKIS: It was a
scheduling error, yes.

MR. ROSEN: It was a scheduling error.

CHAl RVAN APOSTOLAKI S: Yes.

MR. ROSEN: \What happened was they
changed the schedule without reflecting it in the
mast er pl an.

CHAl RVAN APOSTOLAKI'S:  The letter is
Decenber 15, 1999.

MR, KOLACZKOWBKI :  Susan?

DR. COOPER: | guess the short answer to

your question, George, is no there isn't a nethod
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that could do that nostly because of the

organi zational issues that you're tal king about.

And that's why latent conditions are still in the
HRA research plan for sonething for us to attend to.

Now, the actual process of finding that
sequence of events can be searched for with sone of
t he nore sophisticated search techni ques I|ike
Erasm a has and | ooking for deviation scenari os.

But it doesn't have that organization layer to it
either. So right nowit can't.

The kinds of |atent events that Al an's
tal king about are very -- they're classical pre-
initiator events that have al ways been nodel ed in
PRAs. The kinds that have been | eading to some of
the nore serious events and accidents we're tal king
about, usually are not of that flavor.

CHAI RVAN APOSTOLAKI'S:  You're right.

DR COOPER  And they have this
organi zational elenent that we do not. W don't
have support to address --

CHAI RMAN APCSTOLAKIS:  Well, | think as
a result of not just this discussion, but things
t hat we discussed earlier, nmaybe you need a section
somewhere or a paragraph that nmakes it clear to the

reader what you nean by practice versus state of the
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art. That this is a good practices docunent. It's
not attenpting to inprove on the state of the art.

And second, things such as error
suppl ement ati on are handled to sone degree, a
section for latent conditions are handled -- | don't
know to what degree, but in other words we recognize
that these are very inportant issues. But, hey, we
are witing here a docunent for this purpose.
Sonmebody el se has to worry about it.

And this is a situation where you just
don't say, oh, you come back wth a nethodol ogy for
errors of conmm ssion in 12 nonths and here is the
kind of -- well, you just can't do that. This is
state of the art now.

M5. LOS: Wen | used the good
practices | had a dedication to what we cal
Docunent 1, and that's going to be a journal article
kind of a thing that we further intend to discuss
these topics, but mainly the state of the art of HRA
for the good practices and introduce -- it would be
kind of an introductory docunent for the good
practi ces.

CHAl RVAN APOCSTOLAKI S: Yes.

M5. LOS: And we should address clearly

t hose aspects of the --
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CHAl RMAN APOSTOLAKI S: | think section

1.3 may be a good place for the docunent where you
tal k about the purpose.

M5. LOS: Yes.

CHAI RMVAN APOSTOLAKI'S:  And all you need
is a couple of sentences, because nost of it is
al ready there.

M5. LOS: Ckay.

MR KOLACZKONSKI :  Ckay. Moving on

So there are four good practices that
cover basically the identification portion of the
process and the expectations as to the kinds of that
cone out of that review So inmagine if you wll,
you have this list of potential latent errors that
you may want to consider putting in the nodel

The second task, and again kind of in
line with the ASME standard and the way it's broken
out is the screening task. And there are three good
practices offered that suggest when are you all owed
to screen out certain potential |latent events
because you can -- basically the underlying
principle is if they neet these qualitative criteria
we believe that the probability of the latent error
will be so small that it will never be a significant

contributor to the overall risk. That's the
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underlying principle here in the screening step.

So the good practices are laid out to
basically offer what the screening criteria should
| ook |ike, when are you allowed to screen, when you
not. And it's -- and you know, a lot of it is the
typi cal kinds of things are the equi pment wll
receive an automatic realignnent signal, there's a
conmpel ling signal of inoperable status in the
control room etcetera, etcetera.

Good practice nunber two clearly points
out that you should not point screen out |atent
errors that would sinultaneous effect multiple
equi pnent itens, and that's very much in line with
t he standard right now.

CHAI RMAN APCSTOLAKI S: I n the good
practice one in the test there are six bullets?

MR KOLACZKONBKI :  Yes. There are
actually many nore. | nean, | could put sonme nore
on here, but | knew Dana was going to get tried of
readi ng words.

MR POAERS: Never niss the opportunity.

CHAI RMAN APCSTOLAKI'S:  But, Al an, maybe
you can clarify whether if any one of these bullets
is true, you screen it out.

MR KOLACZKOMBKI @ Yes.
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CHAI RMAN APCSTOLAKIS: O all of them

have to be true?

MR KOLACZKOWBKI: No. Any one.

CHAI RMVAN APOSTOLAKI'S:  Yes. Make sure
that that's clear.

MR, KOLACZKOWBKI :  Maybe that shoul d be
clearer, though. Yes. The intent was that anyone of
t hose. Ckay.

| think our experience suggests that
when these conditions apply, then if you -- or any
one of these conditions apply, that when you take it
to a typical THERP nodel or whatever, you will end
up with a fairly low probability of failure until --
good practice these days is to say okay, |'m not
going to bother putting into the nodel and spending
the resources to do that and carrying it along in
t he quantification process because | spent a | ot of
resources for little val ue.

CHAI RVAN APOSTOLAKI' S: | mean maybe
didn't understand this, but let's say a group
perforns mai ntenance soneplace. And they open a
particul ar valve, which they' re supposed to cl ose,
or actually they close it and it's supposed to open.

MR KOLACZKOWEKI : VWi chever.

CHAI RVAN APOSTOLAKI'S:  There is al ways
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sonmebody from QA checking on that, isn't there? A
separ at e check.

MR, KOLACZKOWSBKI :  Not al ways.

CHAl RVAN APCSTOLAKI' S: Not ?

MR LEITCH Independent verification.

CHAI RVAN APOSTOLAKI'S:  There is in
dependent - -

MR. ROSEN: There is a requirenent for
i ndependent verification for safety related --

CHAI RVAN APOSTOLAKI' S: So according to
this then we shouldn't bother about these errors.
And yet these are used -- in PRAs, aren't they?

MR, KOLACZKOWBKI: Well, one thing, you
know -- different plants have different
interpretations of what independent neans. You and
| could go both check a systemlineup and |'m
| ooking at it, and you say that's right. W do it
together. But you're independent of ne. That's one
thing. But a much better nmethod is to do it at an
entirely different tinme where you, you know, you say
|"mall done aligning this system And then anot her
fell ow goes around and verifies.

So, you know, | have seen sone situation
where even with independent verification with the

former nethod errors are made. You know, | | ooked
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up at this valve, it |ooked closed to nme. And you
think that's closed. Yes, it's closed. kay.

MR. ROSEN:. Well, the trouble is you're
| ooki ng at the wong val ve.

CHAI RVAN APOSTOLAKI S: What ever. No,
but ny point --

MR ROSEN. It verifies the status of a
valve that wasn't really --

CHAI RVAN APOSTOLAKI S:  PRAs do nodel
t hese kind of things. | nean, errors of leaving the
valve in the wong position. In fact, at Three Mle
I sland didn't we have that problem all three val ves
were cl osed?

MR KOLACZKONBKI :  Well, again, let's
keep in mnd the previous good practice --

CHAI RMVAN APOSTOLAKI'S:  So you don't want
to screen those out.

MR, KOLACZKOWBKI:  No. One of the good
practices basically is that if you' re dealing with
redundant or rmultiple diverse equi pnment, you shoul d
not be screening that out.

Good practice nunber two does not all ow
screening, pre-initiated failures that sinultaneous
effect nultiple equipnment itens.

CHAI RVAN APOSTOLAKI S:  Ckay. Ckay.
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kay.

MR KOLACZKONBKI: We're saying if
you're going to effect nultiple equipnent itens, |
don't care what the screening rules say, you' ve got
to put it in the nodel and really evaluate its
i ntent.

CHAI RVAN APOSTOLAKI S:  Fi ne.

MR, KOLACZKOWBKI :  On a single equi pnment
by equi pnent itemwe're saying generally our
experience is, yes, if you screened it out and
per haps you really shouldn't have, you' re probably
not making a significant problemin terns of the
results anyway. But if you're going to effect
multiple level instrunents or whatever, sorry, no
screening is allowed.

MR. ROSEN: Isn't the effect of that
t hat nost safety related equi pmrent won't screen.

CHAI RVAN APOSTOLAKI'S:  That's right.
They're not --

MR KOLACZKONSKI :  Well, no. | nean, if
you're taking a single train out and you're doing
some mai nt enance on a punp, you're just effecting
t hat punp. You know, that punp train. But if you're
effecting, for instance, the |level sensors that send

the signals to not only HPSI but RCSI to start, well
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now you' re effecting the whole nultiple system

MR ROSEN:. What you're tal king about is
activities. Wat you're screening is an activity.
You' re saying you only a maintenance activity on one
train of a three train systemor a two train system

CHAI RVAN APOSTOLAKI'S:  Well that's ny
point, that this is included. You do it first in
one train and then on the second train. And there
is a conditional probability of repeating the error.
| mean, Swain and Guttmann that will hold -- so that
is not screened out. Well, you do it one at a tine.

MR PONERS: At C Reactor at Savannah
Ri ver we had the classic.

CHAl RVAN APOSTOLAKI S: Yes.

MR. PONERS: The guys cane in and they
mai ntai ned the punps. Well, the same teamdid all
the punps. The sane teamleft out the sane ring on
every single punp. So every single punp | eaked in
t he sanme way.

MR KOLACZKOWBKI : That is correct. The
intent is, and | think we tal ked about it later in
t he nodel i ng phase, if you're going to take out
train A and then you're going to do the same thing
on the train B and the sane thing on train C, that

fits under this good practice 2 case where you're
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going to potential effect redundant pieces of
equi pnent, so therefore you' re not allowed to screen
out .

M5. LA S: W do recomend to enphasi ze
t hat --

CHAI RMVAN APCSTOLAKI'S:  d arify.

M5. LOS: darify that the current
practices should be part of the HRA revi ew process.

CHAl RVAN APCSTOLAKI'S: No, no, no. You
shoul dn't screen out -- there is a little bit of
confusion as to what these points that was nade. But
ri ght now practice is that if you do sonething on
train one and then you do it to train two, you
actually quantify this. And there is detailed
gui dance in the handbook. So make sure that people
understand that these are not to be screened out.

MR KUGLER  Just to nmake sure
understand. This is Andy Kugler.

For clarity. So in other words even
t hough the two events may not occur at the sane
time, they may be a week apart or whatever, but they
m ght be mai ntenance so they' re not recogni zed as
the time -- make sure you don't screen that out.

CHAI RMVAN APOSTOLAKI'S:  That's right.

MR, KOLACZKOWBKI : Let me just indicate
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under section 4.2.3.2, which is this good practices
2 up here, it says do not screen out those actions
and possible pre-initiator failures that

sinul taneously effect nultiple redundant or reverse
equi pnent itenms. And then it says see good
practices 4 under 4.1.3. And if you go look at it,
basically it is addressing the very point we're
maki ng where you don't al so screen out these events
where, because of a conmon tool or a common
calibration error, whatever, you're now calibrating
many instrunments and you coul d effect them al
because as you go fromtrain Ato train Bto train
C, you're going to effect themall. Those should not
be screened out. Again, perhaps we can be even
clearer, but that's the intent.

CHAI RMAN APOCSTOLAKI'S:  |'m sure you
didn't nean you could just take those out.

MR, KOLACZKOWSKI :  No.

CHAI RMAN APCSTOLAKI S:  But since you
have a discussion, that neans there's sone
clarification needed. That's all.

MR, KOLACZKOWBKI : | under st and.
under st and.

MR. ROSEN:. You use "close proximty --

you m ght want to tell themwhat that neans in your
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Vi ew.

MR, KOLACZKOWBKI : Okay. Fine.

MR. ROSEN:. Because they're all going to
be worked on so everybody is going to have to say
what did these guys nean when they said close
proximty in tine.

MR KOLACZKOWEKI :  Fair enough

kay. Al right. Good practice 3 is
here is just to -- it's sort of issue specific item
but it's something we want to rem nd anal ysts and
reviewers. That if you' re going to apply your PRA,
let's say as an exanpl e | ooking at a plant change,
that you need to revisit the original PRA screening
process to ensure that issue-relevant human actions
have not been del et ed.

In other words, if you're going to
screen out sone events. Now you cone along five
years later and you're | ooking at issue X, well you
need to nake sure that nmaybe sone of the events you
screened out don't need to be put back into the
nodel because they're relevant to the issue that
you' re analyzing. So that's just a rem nder to
essentially do that.

MR. ROSEN. And | think the good

practices is strong in respect to it says that the
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t hi ngs you screen need to be docunents.

MR KOLACZKOWBKI :  Yes.

CHAI RVAN APOSTOLAKI'S:  And | don't know
that how well that is done.

MR, KOLACZKOWBKI : Wl --

CHAl RVAN APOSTOLAKI S:  Especially five
years | ater

MR ROSEN: | don't think it's the state
of the current practice to do that. But | think
it's very val uable when you tal k about your third
bul I et here.

CHAI RVAN APOSTOLAKI'S: O you're doi ng
it again. You start from scratch

MR. ROSEN:. That's right.

CHAI RVAN APOSTOLAKI' S: Which is nost
likely.

MR. ROSEN: Yes, it very often happens.

In the human reliability area, | think a
| ot of people would go back to square one as we nove
f orward

CHAI RMVAN APOSTOLAKI'S:  So maybe you can
mention that.

MR, KOLACZKOABKI: | will.

Ckay. So, now we've identified

candi dat es, we've screened out sone, so that neans

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

82

the rest we're going to nodel

So the next task, basically, is covering
the nodeling and is basically really just one
practice that address --

CHAl RVAN APOSTOLAKI S: | have anot her
question before you go.

MR KOLACZKOWBKI :  Yes.

CHAI RMAN APOCSTOLAKI'S: I n these pre-
initiator events is there any other nodel other than
what ' s proposed?

MR KOLACZKOABKI: | certainly don't
pretend to know what everybody is doing in Europe
and in the United States or whatever, but | think
it's pretty clerk that THERP is predom nately the
pre-initiator nodel that people --

CHAI RVAN APOSTOLAKIS: | would say it's
the only one. Does anyone know of anything el se?
No. Everybody --

MR. FORESTER: There's sonething, a MAP
sonmething like that, for maintenance. As far as |
know, | think you' re right.

CHAI RMVAN APOSTOLAKIS:  So if that's the
case, why don't you say that's good practice? |
nmean, you don't want to recommend nodels, but on the

other hand if it's the only one or if it's used
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overwhel mngly, let's acknow edge it and say, you
know, unlike post-initiator events for pre-initiator
it seens that this handbook is w dely used.

MR KOLACZKOMBKI :  Yes. Kind of clearly
THERP is by far w dely used.

CHAl RVAN APOCSTOLAKI S: Yes.

MR KOLACZKOASKI :  And whet her there
isn't sone other one out there that sonebody
somepl ace is using, I'mnot aware of it. Good
poi nt .

There is a good practices that basically
addresses how you should put the events in the node
and where to include them And sone of the things
that are addressed in the good practices tal k about
maki ng sure that you're linking the event to the
unavail ability of the effected conponent or train or
system or overall function. |t suggests that you do
that so it's very clear what the effect of the
| atent event that you're nodeling, what the effect
of that | atent event is.

And it talks a little bit about how you
can conbine multiple individual acts into a single
human failure event and when is that allowable. And
there's criteria offered in the good practices

docunment that suggest when, in fact, you can do
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that. And you can see the major ones |isted here.

Make sure that it's clear what the
failure node of the equipnent is going to be when
that | atent event occurs. |s that going to be
| eaving the valve closed, is that going to be
| eaving the val ve open? |s that going to nean the
punp can't start? Make sure that that's clear in
the identification of the basic event.

Finally, it comes time to quantify and,
as usual, it takes a lot of good practices to
di scuss good quantification.

Good practice 1 does advocate the use of
screening values during initial quantifications.
That's al nbst necessary. | mean, there's no way
t hat you can preassune what all the dependencies are
going to be anpbng the events and which events are
going to show up simultaneously in the sane cut set,
etcetera and so forth. And so as a result, PRA
anal ysts typically put in "screening values" first
to see which ones they really have to focus on and
real ly consider the dependencies and try and to get
a better, nore realistic nunber, etcetera.

So we acknow edge that putting in
screening values is good practice initially, but be

careful how you do that. They need to be over
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estimati ons of the human probabilities. And based
on our experience of what typical individual human
error probabilities in nost PRA for these | atent
events, we've suggested a value of no |ower than 1E-
2 for any single HEP that you may put in at the
screening stage. And that to account for
dependenci es across potentially multiple actions in
t he sanme sequence, the joint HEP of two or nore, for
i nstance human failure events, should be no | ower

t han 5E- 3.

Again, it provides sonme roomto do sone
screeni ng, but hopefully not get so that the
screening is so optimstic that you wend up putting
in values too | ow too quickly.

Detail ed quantification is needed of the
significant contributors. Again, for newissues --

CHAI RVAN APOSTOLAKI'S:  Now, |et ne ask
you about the screening.

MR, KOLACZKOWBKI :  Yes.

CHAI RVAN APOSTOLAKI S:  So, okay, | ut a
10 to the mnus 2 on a bunch of HEPs. They are not
that inportant. Their sequences are not --

MR, KOLACZKOWBKI :  Yes, because they're
in conbinations that it takes so many ot her

equi pnent failures to go to core damage --
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CHAI RVAN APOSTCOLAKI'S:  Right. Right.

MR KOLACZKONSKI :  -- that the overall
HEPs at frequency is 10 to the mnus 8 or sonething?

CHAI RMAN APOSTOLAKI' S:  So the suggestion
is that | would just leave it alone so the final PRA
wi Il have those several dividers in it?

MR KOLACZKOWSBKI :  Yes. You woul d
either just leave that alone or it may in fact go to
t he poi nt where the sequence or cutset becones so
| ow - -

CHAl RVAN APOCSTOLAKI S: Yes.

MR, KOLACZKOWBKI: -- it goes bel ow sone
t hreshol d val ue that the PRA analyst is just going
to throw out.

CHAl RVAN APCSTOLAKI S:  Yes. Let's say
that it's -- have you thought about the consequences
to the inportance neasures if | do that? Because
you know, inportance neasures are used somewhere
else in a very inportant way.

MR KOLACZKOWBKI :  Yes.

CHAI RVAN APOSTOLAKI'S:  And are we
di storting anything now? Maybe their inpact is
negli gi bl e, but sonebody ought to think about it.

MR KOLACZKOABKI :  Yes. And | nust admt

| don't know if |'ve thought about it enough, but
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you bring out a very good point. Ooviously, you do
distort the inportance neasures of everything.
Everything does that. That you would hope that if

t hese things are occurring in cutsets that are going
to be relatively uninportant to the overall ri sk,

t hat even though you will distort the inportance
nmeasures somewhat, |'mnot sure if | can prove this
mat hematically or not --

CHAl RVAN APOSTOLAKI'S: Wl |, you don't
have to answer right now.

MR KOLACZKONBKI : That it's unlikely
that's it's going to be a large significant --

CHAl RVAN APCSTOLAKI'S: | suspect you're
right. | suspect you're right. But maybe sonebody
ought to think about it for nore than a half a
m nut e.

MR KOLACZKOWSBKI :  Because renenber,
good practices 2 says you nust do detailed
quantification for the significant contributors.

CHAI RVAN APOSTOLAKI S: Yes, but
significant --

MR KOLACZKOABKI: So you can --

CHAl RVAN APOSTOLAKI'S:  -- depends on the
assunpti ons you coul d nmake.

MR KOLACZKOMBKI @ Yes.
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CHAI RVAN APOSTOLAKI'S:  And basical ly

what you're doing if you becone conservative here,
then this part, the inportance of this part of the
PRA, the other part, is in fact dimnished. Because
t he i nportance neasures are evident.

MR, KOLACZKOABKI : | agree.

CHAI RVAN APCSTOLAKI'S:  And | think your
confusion is probably correct, that it would not
effect in a significant way the result. But it
woul dn't hurt to get sonebody to think about it.

MR, KOLACZKOWABKI : Okay. Again, as a
rem nder in good practice 3 that for new issues
anal ysts need to revisit the screening process again
to nmake sure that nmaybe |'ve got a | ot of screening
values in nmy PRA right now and | cone along five
years later and |I'm | ooking at sone issue, wel
shoul d those screening values still apply? Should
they be different? Should they becone detail val ues
because of their relevancy to the issue |I'm
addressing, etcetera. So, again, that's just a
rem nder to do that.

Good practice 4 provides performance
shapi ng factors and rel ated gui dance that ought to
be considered in comng with the nunber, the HEP

So a list of PSFs for pre-initiators, just |ike we
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have a list of PSF for post-initiators.

The PSF for the pre-initiators, again,
| argely cone fromthe THERP net hodol ogy and our
experience. Gkay. What should be considered in
com ng with the HEP.

MR. LEITCH | was surprised to see no
reference to supervisory involvenent or supervisory
over si ght, managenent phil osophy and i ssues such as
that. You know, it seened to nme that that's a very
significant part of the performance.

MR KOLACZKOASKI : | think the point was
made earlier in response to another question that we

recogni ze that managenent organi zational influences

are still largely not treated, and we recogni ze that
that's still a shortcoming, if you will, of where we
are in HRA

Hopeful Iy, some of the things in terns
of are the procedures well witten, are they
anbi guous, etcetera and so forth, do they use check
lists or not, is the |abeling good or not, etcetera,
hopefully catches a lot of it. But it's clear we
don't catch everything by not including.

MR. LEITCH Well, that's all true. But
superi nmposed on that is another |ayer unwitten, you

know, |ike punping in standby liquid for exanple.
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When is an operator really going to do that? And a
| ot of that comes down to the managenent phil osophy
and his direction to the operator and to the
operator's supervision prior to that event. You
know, if there's a clear signal sent that nobody's
going to criticize if you think you need to punp in
standby liquid, punp in standby liquid. Don't wait
around and ask anybody, just go ahead and do it.

But, | nmean, you know it's those
phi | osophi cal kind of issues, maybe some woul d call
that safety culture, but it's alittle different
than that | think. And sonmetimes it's supervisory
oversight of a particular operation |ike the |I&C
technicians are out calibrating sonmething. To what
degree is there supervision involved in that
process?

MR, KOLACZKOWSKI : | guess the best |
could say is we ook at the reflections of that
safety culture in ternms of the procedure, the
training, did they do second verifications, do they
use witten check lists? It's sonewhat a reflection
of the safety culture, but we don't neasure safety
culture per se. Because quite frankly, | don't know
that we know how to do that.

MR LEITCH  But wouldn't that just
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i nvol ve sone consideration of that?

MR, KOLACZKOABKI: Well, again, | think
this is another question of where is it -- is that
beyond the current state of the art right now And
| think | would say it is.

MR. FORESTER: Just in response to a
question | had. When we actually do the pre-
initiator analysis, in addition to | ooking at
procedures, the plant also has practices in terns of
they do this training on this day, we rotate these
crews. So we do | ook at that structure and the
scheduling that they do to make sure that, you know
it reduces the chances of a conmon cause type
failures.

And then your question about, you know,
when you would initiate -- because of the managenent
phi | osophy because that kind of information does
come out through the -- process in a sense of, you
know what are the informal rules or the bias that
accrues based on the managenent phil osophy.

CHAI RVAN APOSTOLAKI S: W have to nove
on.

MR, KOLACZKOWBKI: Let me -- | think
you're getting the flavor of what's going on here.

CHAI RVMAN APOSTCOLAKI'S:  There will be

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

92

guesti ons.

MR. KOLACZKOWBKI: W th regard to EOCs
or is there sonething --

CHAl RVAN APCSTOLAKI'S: No, no, no.

First of all, we're going to nove to the big room
now after the break

MR, KOLACZKOWBKI : Al right.

CHAI RMVAN APOCSTOLAKI'S: | don't know why
we're in here at 2:30. But this is taking a | ong
time, and | really -- why don't you guys help us
during the break, you know, with your nanagenent and
deci de which presentation you want to shorten a
little bit. Mybe we can stay until 3:00 or do the
menbers --

MR PONERS: | have no limtations. |
can stay until mdnight.

VMR LEI TCH: Yes, | have no --

MR PONERS: That will get ne hal fway
t hrough Al an's.

CHAI RVAN APOSTOLAKI'S:  So you really
have to decide. | nean --

M5. LOS: So you recommend that we
extend for the day and cone back --

CHAI RVAN APOSTOLAKI'S:  -- how can you

shorten that.
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Sorry?

M5. LOS: Can you stay for half an hour
so that Alan can go for another half an hour or --

CHAI RVAN APOSTOLAKI S: What do you want
to do? You decide now.

MR. POAERS: Ceorge, you're going to
take a break now?

CHAl RVAN APOSTOLAKI'S:  Yes. |'mtaking
a break right now. No, the break right now. And we
are nmeeting again at 10:31 in the other room

But pl ease deci de what you want to do.

(Wher eupon, at 10:17 a.m a recess until
11: 40 a. m)

CHAI RVAN APOSTOLAKI S: Okay. Now we
have m crophones.

kay. We are back in session. And,

Al an, have you guys deci ded how you're going to
handl e this?

MR, KOLACZKOWBKI:  Yes. Okay. |1'll go
ahead and just finish up this. This is the last line
on the quantification of the pre, and then |'I|
qui ckly go over to the post and just highlight the
key differences. Because as a matter of fact the
tasks and many of the good practices parallel a |ot

of what you've already heard in the pre-initiator
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areas. And then we can spend a little bit of tine
tal king about errors -- the gui dance has provi ded on
errors of comm ssion and perhaps finish up very
qui ckly with the suggestions with regards to HRA
docunent ati on

CHAI RMAN APCSTOLAKI S: Go.

MR, KOLACZKOWBKI : Just covering the
| ast few practices in the pre, there's a good
practice that addresses dependencies in terns of
identifying those anong rel ated actions and
addresses those conmonal ities that could cause
dependenci es, etcetera. There's guidance in there
that tells you what sort of dependencies to | ook for
and even provi des sone suggested quantification
rules, if you will, that ought to be used in
handl i ng dependenci es.

Good practice 7 addresses uncertainty.
Tries to give sone feeling, again for those that are
non HRA experts, tiles to give sone feeling for what
are typical uncertainty bounds that you would |ikely
see. Again, considering the tools that we have, the
t echni ques that we have for trying to quantify the
uncertainty, what are sone typical uncertainty
bounds that we shoul d expect to see on these

nunbers. So good practice 7 tries to address the
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fact that we need to address the systemc
uncertainties and what are sone typical bounds that
you're likely to see.

CHAI RMAN APOSTOLAKI'S: | have a question
w th that.

MR KOLACZKOWBKI :  Yes.

CHAI RVAN APOSTOLAKI'S:  On page 18 of the
docunment the very last bullet, assessnent of
certainties are typically perforned by performance
sensitivity analysis that denonstrate effects on the
risk results for extrene estinmates of the HEPs based
on at |east the expected uncertainty range above the
mean val ue.

Wiy woul d the effect on the risk results
be anything that I'minterested in when |'m
quanti fying my uncertainty. M uncertainty should
be the first bullet which reflects ny state of
know edge, right? Wether it effects the results or
not will probably tell nme that | have to do a better
job. But it shouldn't be really a factor in the
actual quantification, should it?

MR, KOLACZKOWBKI: | think that's
probably a valid point.

CHAl RVAN APOSTOLAKI'S:  Yes. And al so on

t he next page, 19, good practice 8 the pre-initiator
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HEPs shoul d be reasonable fromtwo standpoints.
First of all relative to each other, but also it
says in absolute terns to the extent of the
sensitivity of the risk related decision is not
i mportant as to the absolute val ues of the HEPs.
First of all, | don't understand what it neans. And
second, why again is the decision is the relevant?
When we quantify uncertainty we do it, you know,
based on what we know about the particul ar issue,
not howit will effect the decision, it seens to ne.
So maybe sone rephrase in there would be
appropri ate.

And the other thing in the paragraph
j ust above good practice 8 on page 19, whatever
uncertain distribution are used, the shape of
normal / normal are typically uninportant. The
results are usually not sensitive to specific
distributions. It seens to ne, | agree with the
st at ement when you tal k about skewed distribution
like log normal, beta and so on. But when you use
normal, which is symmetric as we know, |'mnot sure
that's a correct statenment. Especially when you say
typi cal uncertainties include values of HEP that
represent a factor of 10 up to 100. |If you tried to

fit a normal distribution to sonething like this,
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you probably have a problem The nor nal
di stribution cannot acconmodate very | arge ranges.

So | would soften that statenent that it
doesn't really matter or take the normal out. Any
skewed to the right distribution probably will do,
and typically we use the log normal. Because apply
to fit normal to such error factors in this, you
just don't get the result.

MR, KOLACZKOWSBKI :  Ckay.

CHAl RVAN APOSTOLAKI'S:  That's all | have
on the pre-initiator.

MR KOLACZKOABKI : Ckay. | was going to
finish -- basically that's all | was going to cover
on the pre-initiator unless there's additional
comment s.

As | said, | would nove to the post and
just try to highlight the key differences.

So I'"mgoing to go back up into the
presentation that'll say post-initiator human
events.

CHAI RVAN APOSTOLAKI' S: You shoul d have a
team One key is an expert in conmunication. D d
you have a teanf There are no nunbers.

CHAI RVAN APOSTOLAKI'S:  Very simlarly--

MR. ROSEN: That's why we conduct ed- -
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CHAI RVMAN APOSTCOLAKI'S: | see that.

MR KOLACZKONBKI :  Very simlarly the
tasks -- or | should say the tasks are very simlar
in the post, although perhaps wth sonewhat
significant exception. | nean, there is an
identification task and correspondi ngly, just as
there were good practices with regards to how do you
go about identifying the potential events you're
going to put into the nodel for post initiator
events, there's simlarly again good practices that
cover how to do that relatively to identifying
potential post-initiators. So that part is very
simlar.

But you'll notice that the next task
after this one tal ks about the nodeling, and there
is no screening task. And, again, that's reflective
of the way PRA is largely done. It is difficult to
screen a priori post-human events out of the nodel.
You just don't now the sequences that they're likely
to appear in and what the probabilities of the other
equi pnent is going to be that brings that post-
initiating event to bear. And so even though there
is a practice of using conservative values for sone
of the post-initiator events in the nodel, you don't

tend to just screen themout and not nodel them at
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all, as we suggested in the pre-initiator events. So
that's probably one of the key differences in terns
of the good practices between the pre and the post.
There is no screening step, per se. And, again,
that's pretty common with what's done --

CHAI RVAN APOSTOLAKI'S:  There is no
screening step against -- I'mtrying to understand
what - -

MR. KOLACZKOWBKI: W don't a priori say
because there is a conpelling signal or an
overriding signal that would override the | atent
error and therefore realign the equi pment --

CHAI RVAN APOSTOLAKI S:  Oh, okay.

MR KOLACZKONBKI: -- in its proper
position, you don't need the nodel that |atent
error. W don't have a corresponding |ist of
criteria that says if you neet this criteria you
don't need to nodel this post-initiator event.

There is no such step.

CHAI RVAN APOSTOLAKI'S:  But you may still
screen sone post-initiator events as being
uni nmport ant ?

MR, KOLACZKOWBKI: Clearly. Cearly.
You m ght have 1.0 failure probabilities and find

out they're only occurring in ten to the mnus 11
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cutsets.

CHAl RVAN APOSTOLAKI S: Yes.

MR, KOLACZKOWBKI : At sone point you
won't worry about trying to quantify that HEP any
better than that.

CHAl RVAN APOSTOLAKI'S:  But is there
gui dance regarding this?

MR KOLACZKOWBKI :  Yes.

CHAI RVAN APOSTOLAKI S: Ckay.

MR KOLACZKOMNSKI : Yes. There is a
correspondi ng step with regards to nodeling and,
again, the level of nodeling and when can you
conbi ne several tasks into one hunan failure event,
just like we tal ked about in the pre-initiator
nodeling. So, again, really there are largely
paral | el s between the post and the pre with regards
to the nodeling and the good practices that cover
t hose.

MR. ROSEN: Wen you used the word
"“l'inked,"” what | think you nean is that it shows up
in the sequence for that systemtrain or component.
| s that what you nean?

MR KOLACZKOABKI : I n the case of the
first bullet?

MR. ROSEN: Yes.
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MR KOLACZKOWSKI : The first |line here

where it says HFE is to be nodel ed as a basic event
linked to the effected equipnent? Wat we're saying
is that it should be clear when you put in the event
in the nodel and you give it a description, that
description should be clear as to which piece of

equi pnent that failure event is effecting.

DR KRESS: | was interpreting that to
mean it goes into the thought train.

MR KOLACZKONBKI: Also in the text in
t he docunent there is a suggestion that the event be
pl aced very close to the equi pnent itemthat you're
actually effecting. And so that's sort of where do
you put it in the nodel

DR KRESS: Yes.

MR KOLACZKOABKI : But that's nore a
suggestion. But we are saying that it should be
clear as to what piece of equipnent that error is
ef fecti ng.

So for exanple, failure to start standby
[iquid control manually shoul d probably be linked in
the nodel in the fault tree sonewhere up where the
standpoint liquid control failure to start itemis
| ocated. And then put this human failure event

sonmewhere close to that and make sure the
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description clear that that's what that failure is
effecting. The entire systemin this case.

MR ROSEN: It shows up in the fault
tree for standby liquid control.

MR KOLACZKOABKI: It could be in the
fault tree.

MR ROSEN:. O in the event tree if it's
nodel ed at a hi gher |evel.

MR KOLACZKOWBKI : That is correct.

That's what | nean by linking. [It's just that it's

clear --

MR. ROSEN: Well, how el se would you do
it? | nmean, | don't understand.

MR, KOLACZKOWSKI :  How el se woul d you do
t?

MR ROSEN. That's just the way it's
done, | guess. | nean, | don't learn anything from
t hat .

MR, KOLACZKOWBKI :  No, you probably
don't, although | have seen people not necessarily
go out of their way to place the event anywhere near
the equi pnent itemthat it's actually effecting in
the nodel. And so sonetines if you' re |ooking at
the nodel, it's hard to see that they even have a

human event effecting that particul ar piece of
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equi pnent .

MR. ROSEN: Well, | know what you should
do and you seemto be agreeing, so let's go on

MR, KOLACZKOWSKI :  Ckay.

DR. KRESS: | also suspect that you have
a sequence that has several human errors init.
People tend to add those up and say the human error
contribution to this sequence is something, and you
kind of lose -- you |l ose which parts of the
equi pnent when you do that. | don't know if that's
rel evant or not.

MR, KOLACZKOWSKI: | guess | would just
say good practice 1 is probably al nost self-evident
for the nost part. But sonmetines you even have to
say the obvi ous.

CHAI RVAN APOSTOLAKI S:  That's why you
say in the text on page 28 the eval uation shoul d
i nclude both cognitive. That is thinking as well as
execution failures, right?

MR KOLACZKOABKI :  Yes. Yes.

CHAI RMVAN APOCSTOLAKI'S:  Now, | had a
question. | read a paper by Ali Msieh and one of
his lieutenants that was presented in the sane
wor kshop where the ATHEANA paper was. And he says

that there are three -- reason distinguishes three
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| evel s of error classification; behavioral level, a
contextual |evel and conceptual |evel. The
conceptual |evel error of classification needs a
cognitive nodel to trace errors to their origins.
nost of the conventional HRA nmethods stay at the
behavi oral and contextual |evels. So the conceptual
| evel error result. But you're saying that thinking
has to be included?

MR KOLACZKOWBKI :  Yes.

CHAI RVAN APOSTOLAKI' S: How woul d you do
that if there are no nodels for that? Unless Ali is
not right?

MR KOLACZKOASKI :  Well, no. | nean
t hi nk you have to understand to the extent you can
what is going on in the operator's m nd based on
what he has soon and how is he assimlating that
i nformation and therefore deciding what course of
action he's going to take.

CHAI RMVAN APOSTOLAKI'S:  But is that good
practice, Alan? Do people do that?

MR, KOLACZKOWBKI : 1 think good HRA
people do do it. And certainly ATHEANA woul d
strongly suggest and tell you that it needs to be
done.

CHAI RVAN APOSTCOLAKI' S: But ATHEANA wor ks
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at the contextual level, right, and the behavi oral
| evel ? Maybe he's exaggerating.

DR COOPER:  No.

MR KOLACZKOABKI:  1'mnot sure | follow
his distinction is part of my problem

DR COOPER  Certainly ATHEANA operates
at the conceptual |evel --

CHAI RVAN APOSTOLAKI'S: A mi crophone,
pl ease.

DR. COOPER: Certainly ATHEANA
identifies the context and defines it, but the
nodel s underlying it and the theory underlying it
addresses the conceptual |evel; what are people
t hi nki ng, why are they thinking it, why are they
reacting to this context in a particular way.

| nean, there are nodel, too, that have
tried to do that, and I think there's an EPR
method. |I'mdrawing a blank on it right now But
also if Gareth was here, you probably could answer
t he questi on.

But anyway, that also tries to get at
sonme thinking things. So |I would not say that we're
wi t hout any HRA nodel s that can address cognitive
failures.

CHAI RVAN APOSTOLAKI'S:  Now, cognitive
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failure means what? That they see a signal and they
msinterpret it or --

MR. ROSEN. It nmeans they're doing the
right thing for the wong --

CHAl RVAN APOSTOLAKI S: Yes.

DR COOPER  That's right.

CHAI RVAN APOSTOLAKI'S:  How on earth can
you figure that out?

DR. COOPER: There actually is quite a
body of literature on that. | nean, Jim Reason is
famous for discussing that in pretty heavy detai
and his work has perneated not just the nuclear
i ndustry, but many ot hers.

CHAI RMVAN APOSTOLAKI'S:  Well, but | think
you used the right word "discussing." But they are
not really telling you what to do and how to figure
it out.

DR COOPER That's true. That's as far
as what he's done with it. But that's part of, you
know, taking that information as well as others and
then putting it into a usable formfor HRAs, in fact
what has been done for ATHEANA, for exanple, and |
t hi nk some of the other second generation mnethods
have gone their own route with their own enphasis

and done the sane sorts of things.
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CHAI RVMAN APOSTOLAKI'S:  So there are PRAs

where the human reliability analysis are, the cues
are correct but the operators may interpret them
incorrectly.

DR COOPER That's a different
question. | don't know how many PRAs have done that.

CHAI RMVAN APOSTOLAKI'S:  They don't do
t hat .

DR COOPER  There are nmethods to do
that. And there are some PRA. The PTS PRA, the
studi es that have done, you know, sponsored through
NRC and so forth woul d be one exanpl e.

CHAI RVAN APOSTOLAKI S:  But doesn't that
push again the state of the art perhaps?

DR COOPER  Yes. But that's not
necessarily inappropriate if you want to address
certain issues.

DR. KRESS: Wren't systens-based
procedures, if any, to sort of mnimze that?

CHAl RVAN APOSTOLAKI S:  Yes. That's true.
Absol utely true. But | think Susan and | agree.
think the current practice is not to have events
that say the operators m sinterpret sonething. Now,
there may be state of the art nethods that consider

these things, but |I'mnot sure about the state of
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t he practice.

DR. COOPER: Well, let me just say this.
The good practices, as has been discussed
previously, is to try to set up also then the nethod
eval uation that's going to be done in the next set
of work, the next docunment. And so you have to have
good practices that are going to be able to Iine up
with that method eval uation. So there seens to be
need recognition and there is sone in the docunent
that there are different types of applications that
have different requirenment as far as the |evel of
capability in the HRA nmethod. Sonme of them are
going to push the state of the art. | nean, that's
evidence in what the NRC is doing right nowin
trying to address things like fire, PRA, steam
generat or tube rupture, advanced reactors; they're
all pushing the methods, even pursuing research to
address certain issues. So if you're going to
address those things, you need to push the state of
the art.

So, in fact, good practices docunent
actually in sone cases identifies not only good
practices, but better practices. In sone cases
t hose better practices are optional, but for some

options they're not going to be optional, they're
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going to be what you need.

MR ROSEN:. They're be significant --

DR. COOPER: And that's going to be
addressed in this other docunent.

MR. ROSEN:. They'll change the PRA
enough to where they mght inpact the decision, is
what you' re sayi ng.

DR, COOPER:  Yes.

CHAI RMVAN APOSTOLAKI'S: | think what you
are describing is that there is really a fuzzy line
bet ween state of the practice and state o the art.
| nmean, you can't just wite a docunent that repeats
what everybody el se is doing when you know certain
t hi ngs can be done better. So you're pushing a
little bit the boundary, that's really what's going
on, which is fine. | nmean, that's fine. That's the
way it is.

John, you've been trying to say
somnet hi ng?

MR FORESTER  Just quickly. 1 think
that particularly itemis referring to -- it's in
the ASME standards. You | ook at both at both
di agnoses and execution. And so that's what that
reflect. And even the basic early nodels, you know,

with the diagnoses curves they | ook at that part and
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t hen they have another value for the inplenmentation
t hat they conbi ne.

CHAl RVAN APOCSTOLAKI S: Yes.

MR. FORESTER. So even at a very crude
| evel that's done.

CHAI RVAN APOSTOLAKI S:  Ckay. Let's go
on.

MR KOLACZKOWEKI :  The only thing
woul d hi ghlight here is good practices 5. And | just
want to indicate that, again, in the good practices
docunent we have taken a stab at defining what we
think is -- although | got to be careful here, but
an attenpt to be all enconpassing set of performance
shaping factors that we think should be considered
in evaluating an HEP, a human error probability and
a post-initiating event. Not that they'll always
all apply. Some may not be applicable to a
particul ar situation or whatever

CHAI RMVAN APOSTOLAKI S:  Right.

MR KOLACZKOASKI :  And we |ist them both
for in control actions and ex-control room actions
and they're al so subdi vided down to those that
shoul d al ways be consi dered and ot her ones that
maybe dependi ng on certain conditions should be

consi der ed.
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CHAI RVAN APOSTOLAKI'S:  Well, | | ooked at

table 5-1, page 30. That's what you're referring to,
right?

MR KOLACZKOABKI : That is correct.

CHAI RVAN APCSTCOLAKI S:  You know, | don't
know that if you look at the list there in control
actions always consider the followi ng PSFs that al
these are equally inportant. For exanple, the very
one, applicability and suitability of training and
experi ence. Does anybody really get into that and
say, boy, you know, this plant is using novices so
' m going to have higher probability of failure.
Cone on, nobody does that. |Is that sonething that
you really want to put up there, whereas the second
one says suitability of relevant procedure. M
goodness, of course.

MR ROSEN: Well, | didn't read that
first one that way. | read are the operators who
m ght have to take this action trained in the
action.

CHAI RVAN APOSTOLAKI'S:  If they are
trained or not trained? Yes, that's again sonething
that you can verify.

MR, KOLACZKOWSBKI: It's really getting

nore at the level of famliarity. It's getting at
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is this the kind of scenario and the act that we're
investigating, is it sonething that the operators
are either used to seeing quite often in a |lot of
the sinmulator training they do or is this sonething
they run across once every five years. And that's
going to effect the human error probability.

CHAl RVAN APOSTOLAKI'S: | agree with you

MR KOLACZKOASKI: | think that's clear
in appendi x A. In appendix A

CHAI RVAN APOSTOLAKI S:  Yes, but when you
say --

MR, KOLACZKOWBKI: It's a table -- it's
a table. And it says go see appendix A for the
details. And that's where we descri be what we nean
by each of these.

CHAl RVAN APOSTOLAKI'S:  Then further down
you say teanicrew dynam cs and crew characteristics
and so on. Again, in the nuclear business we
haven't really paid nmuch attention to crew i ssues as
opposed, say, to the guys who worry about hunman
factors in submarines. So | don't know, | nean
you're throwi ng sonething out there and there is no
gui dance, really, inthe literature. |Is that so
important to put there? Well, | knowit's

i mportant, but there is no guidance. There is no
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l[iterature in the nucl ear business.

| mean, | |ook at the whol e speci al
i ssue fromthe Minich workshop and there was not hi ng
on teans, | don't think

MR KOLACZKOWBKI :  The ATHEANA docunent
does address this issue. And then the PTS work that
we' ve done, if soneone wants to | ook at a sanple
application, shows how very inportant that was
particularly to throttling HPl during PTS events.

CHAI RVAN APOSTOLAKI' S:  There's no
guestion it's inportant. The question is whether a
docunent that calls itself guidance for good PRA
practice --

MR KOLACZKOASKI : | understand. Here's
anot her pl ace where nmaybe we're pushing --

CHAI RVAN APOSTOLAKI S:  Renenber now, you
prom sed that you wouldn't use -- you're not
reconmendi ng a nethod and indirectly it seenms to ne
you really are pushi ng ATHEANA

MR, KOLACZKOWBKI : No, not necessarily.
Not necessarily. | mean, again, | think some nethods
will say and some people will argue in CREAM or
what ever. They're going to say oh we addressed that
in some way. And other nessage, clearly yes they're

going to be silent on this item
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CHAI RVAN APOSTOLAKI'S:  Again, it seens

to nme there ought to be some sort of clarification
or maybe prioritization that teanfcrew dynam cs,
nmean it's extrenely inmportant. | don't disagree. But
| don't recall sessions in neetings where the nucs
were tal king about teameffects and so on. ATHEANA
is pushing the state of the art, obviously.

MR. ROSEN. There's a |l ot nore going
t hen maybe you know about. | think there's a |ot of
pressure in the training area, the National Acadeny
of Nuclear Training, for operations crews to nore
properly deal with the team ng aspects. | nmean, it
follows the airline recognitions in recent years
that teaming in control roons are very difficult.
This gets into safety culture, because teans in one
culture in cockpit do certain things and they can
fly the airplanes well and they're very different
than teans do in other cultures.

So, and that's also true in plants. The
cultures in plants are different. So you have to
deal with the team ng aspects of culture. And
think to sone degree these training prograns in
plants are, in fact, are beginning to deal with it.

Now, whether the crossover to PRA is

bei ng nade, there | agree with you that's not |ikely
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to be happening. But | think there's guidance here
t hat one shoul d consi der team and crew dynami cs,
it's beyond the state of the practice, | grant you.
But it ought to be, | think it's appropriate to be
in there.

CHAI RVAN APOSTOLAKI'S: | don't think
that right nowif your average utility does a PRA
and they |look at this and they're asking probably
about degrees of independence on individuals,
operator attitudes, biases, rules; come on

DR. KRESS: You'll never -- yes, they
never do that.

CHAI RVAN APOSTOLAKI'S:  You are really
pushing here the state of the art. Maybe ATHEANA,
that's an appropriate place to talk about it, but
not here.

DR. COOPER: Just to rem nd you, and
this, and this is a problemthat we' ve been talking
about, that it's also for users of HRA practitioners
this guidance, and I would include the NRC in that.
So pushing the state of the art is one of the things
that the NRC has to address. And so we want to have
good practices and eventually an eval uati on of
nmet hods that addresses that. So we have our

gui dance. And we don't want to have --
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CHAI RVAN APOSTOLAKI'S:  But | nean it's

premat ur e.

DR. COOPER: Wen we push state of the
art a sense where's your quality of -- | nean, where
does it fit in with good practices and what you're
doing. And so we're just trying to address that.

CHAl RVAN APCSTOLAKI'S:  No, no. No. But
you want to say that there are things that you
shoul d al ways consi der for which, you know, we have
experience like this training procedures and so on.
And then say that there other issues which perhaps
go beyond the current state of the practice and the
state of the art is still evolving. And then when
you guys conme in here with ATHEANA, then we'll have
a long discussion and so on. | nean --

DR COOPER It's our intention to be --
t hat woul d be addressed in the next docunent. So
this is laying the ground work. In fact, it may
devel op that when we get the next docunent in print
in text, that we find sone shuffling or additions or
what ever need to be made in this docunent so that
t hey work together.

CHAI RMVAN APOSTOLAKI'S:  So this is under
al ways consider along with other stuff which we

al ways consider. And |I'm saying that naybe it
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doesn't belong there. It belongs in another colum.

MR KOLACZKOANSKI :  We will certainly
take their conmments and try to address them W'l
try to address it, George. Your point is
under st and.

CHAI RVAN APOSTOLAKI'S: Wl l, |'m not
guestioning the significance of the issue. | thin
it's very inportant. The question is whether it
bel ongs in a colum that says always consider the
follow ng PSFs in a docunent that is called good
practices. That's what |I'm questioning. OCh, it's
very inportant.

DR. KRESS: Yes, and al ong those sane
| ines, CGeorge, on page 31 the continuation of the
t abl e.

CHAl RVAN APOCSTOLAKI S: Yes.

DR. KRESS: | would have thought these
addi ti onal performance shaping factors were the nore
i mportant ones.

DR, COOPER:  Yes.

DR KRESS: | nean, it seened |like you
were relegating themto a |less inportance than cal
them additional. | would have --

CHAl RVAN APOSTOLAKI S: Yes.

DR. KRESS:. Yes, they seemlike the nore
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i nportant ones to ne.

CHAI RVAN APOSTOLAKI S:  Accessibility?
s that with an A

DR KRESS: Yes. Yes. |It's okay. |It's
spel l ed right.

CHAI RVAN APOSTOLAKI'S: Al right.

So maybe this bel ongs under additional
PSFs and maybe take some of the additional and put
themin the -- it's a matter of which colum to put
it in.

MR KOLACZKOASKI :  Yes. W under st and.

CHAI RVAN APOSTOLAKI S:  Because either
way you have the opening you want.

MR, KOLACZKOWSBKI :  Ri ght.

CHAI RMVAN APOSTOLAKI'S:  But | woul d
hesitate to say you shoul d al ways consi der

M5. LOS: | do want to add a
clarification as to why it has sone, you know,
flavor of the good practices. | guess the -- as
when the primary reason for devel oping that is how
we woul d address |icensee requests for adding,
del eti ng hunman acti ons, changi ng human actions. And
therefore the possibility of operators not being
trained well, not being able to comuni cate wel | .

So underneath there is an incentive of including as
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part of the PRA good practices ATHEANA concepts that

woul d help the staff to phrase creations for plant
changes. But we take your comments --

CHAI RVAN APOSTOLAKI'S: | think the issue
of dependence of this on ATHEANA was clear to ne
fromthe first page. Prepared by Kol aczkowski and
Forester.

MR KOLACZKOASKI:  On a pre-initiator
it's a THERP

CHAl RVAN APOSTOLAKI'S:  No. | really
think it's very inportant to scrutinize all these
entri es and deci de whi ch one bel ongs to al ways
consi der versus additional PSFs to consider.

MR, KOLACZKOWBKI : Yes. And your points
wel | taken

That's all | was going to say on the
post. And maybe we could just spend a few m nutes on
the --

CHAI RVAN APOSTOLAKI'S:  Now, the type on
page 32 --

CHAI RVAN APOSTOLAKI'S:  Oh, okay. |Is the
time of day a PSF? That's an aleatory uncertainty,
as you say in the text. It's not a PSF. It's the
context, of course.

MR, KOLACZKOWBKI:  Yes. But | guess
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people think of it as a PSF.
CHAI RVAN APOSTOLAKI S:  Real 1'y?
MR, KOLACZKOWBKI :  And so we thought,
yes, we ought to address it.
DR KRESS: You don't need to because
t hey always happen at 3:00 a.m in the norning.
MR ROSEN:. Actually, close but 4:00.
DR KRESS: 4:00.

MR ROSEN: 4:00 in current tine, |ocal

CHAI RVAN APOSTOLAKI'S:  So why didn't you
al so consider time of year? For exanple, if it's
Chri stmas ni ght --

DR. COOPER: You would if it's a grass
intrusion event at --

CHAI RVAN APOSTOLAKI'S:  So maybe it
beconmes a constitutional failure -- Okay. So maybe
we don't want to get into that.

Now under additional PSFs to consider,
comuni cations. Yes, | think that's good.

MR KOLACZKONBKI: That's all | was
going to say on post-initiators. And | thought maybe
we'd just spend a few mnutes --

CHAl RVAN APOSTOLAKIS:  We're here to

help. W're here to help.
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MR, KOLACZKOWBKI : Okay. Ckay.

CHAI RMVAN APOSTOLAKI S: Good practice
nunber 7 on page 34, and this is where | caught it
but it's cited, the sane idea applies to other
pl aces. Mean val ues for each HEP and an assessment
of the uncertainty in the nean values. No, you're
not assessing the uncertainty in the nmean val ues.
It's the HEP which has uncertainty. This is the
nean val ue of those values of HEP, and this appears
in several other places.

MR, KOLACZKOWBKI :  Grant ed.

CHAI RVAN APOSTOLAKI'S:  And then on the
next page again we have a second bullet on the top
the issue of sensitivity analysis and how t hey
effect the risk results and so on. That is not part
of the uncertainty analysis. And | guess a |ot of
it repeats what was said in the pre-initiator
There was a comment about -- on page 36 of the shape
of the distribution does not -- you know --

MR KOLACZKOWBKI :  Yes.

CHAI RVAN APOSTOLAKI S:  (Ckay. Let's go
on.

MR KOLACZKOWBKI: EQCs - -

CHAI RVAN APOSTOLAKI'S:  Oh, no, before

ECCs.

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

122
MR KOLACZKOWSKI : Before ECCs? [|'ll

take as nmuch tine as you want.

CHAl RVAN APCSTOLAKI S: Page 39. On page
3 I'ma little bit confused. Maybe |I'm m ssing
sonething. Th title 5.4 Adding Recovering Actions
to the PRA. Wasn't the whol e discussion before
referring to recovery actions?

MR KOLACZKOWBKI :  Yes.

CHAI RMVAN APOSTOLAKI S:  They are supposed
to do sonmething and they don't do something and so
on.

DR COOPER: This is a PRA term
recovery. And a recovery event is one that would be
added to -- on a cutset-by-cutset basis. In other
words you mght identify a cutset in your dom nant
sequences that has a human action in it and you had
not previously taken credit for additional hunman
actions that could have recovered the failure in
that cutset. And then you can add an additi onal
event at that point in tine.

CHAI RVAN APOSTOLAKI S: Wl l, that's
addi ti onal event.

DR. COOPER: That's why | said addi ng.

CHAI RMAN APOSTOLAKI S:  Because you have

al ready accounted --
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DR COOPER That's why it says adding.

MR ROSEN. That's right. That's where
you have an operator --

DR COOPER So it's a PRAterm

MR ROSEN. Wen you have a basic human
event where the operator does or doesn't do
sonet hi ng whi ch he needs to do. And so you take the
branch that goes to no he didn't do it and you can
add a recovery event. He didn't do it, but his
supervi sor did sonething el se or sonebody el se out
in the plant did sonething.

CHAI RMVAN APOSTOLAKI'S:  Wait a mnute
now. On page 25 it says these involve performn ng
expected acts incorrectly. These are recovery
actions.

MR, ROSEN:  No.

CHAI RMAN APOSTOLAKI'S:  Yes. I n the PRA
| mean you | ose sonething and you try to recovery.

MR, KOLACZKOWSKI :  Well, | guess | would
say there is a fine distinction here. They're
response actions. They're the actions called out by
t he EOPs.

CHAl RVAN APOCSTOLAKI S: Yes.

MR, KOLACZKOWSBKI : But the recovery,

again it's a PRAterm neans to be sonething beyond
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t hat that based on the conditions of the plant there
may be sonmething that's not in the PRA nodel now,
it's not one of the response --

CHAI RVAN APOSTOLAKI'S: | understand the
di stinction.

MR, KOLACZKOWBKI : And yet it's a
further thing that the operator could do based on
what he's seeing.

CHAI RVAN APOSTOLAKI'S: I f you rephrase
it and say additional recovery actions, that would
be clearer it seens to ne.

MR ROSEN: Well it would be clearer to
you, but it wouldn't be clearer to the PRA
practitioners because of Al an's point about the
lingo is recovery actions are things you do after
you' ve done sonething and it didn't work or you
failed to do sonething.

CHAl RVAN APCSTOLAKI'S: No, not
necessarily. |If there is an initiating event, the
operator intervention is --

MR. ROSEN: |s considered recovery
action?

MR KOLACZKONBKI:  We'll take a | ook at
this and nake sure --

CHAI RVAN APOCSTOLAKI'S: I n the sense
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t hat - -

CHAI RMAN APOSTOLAKI'S: | don't think so.

MR KOLACZKOABKI:  We will nake sure
that the word "recovery" is as defined in the ASME
standard. How s that?

MR. ROSEN: That'll work for ne.

CHAl RVAN APOSTOLAKI'S:  Yes. And then on
t he next page 39 the fourth bullet dowmn. Well, the
foll ow ng should be considered in defining
appropriate recovery actions. The recovery is not a
repair action. Wiy not? |s not what we had at
Davi s-Besse? Did they wait until the last noment to
repair the punp in '85?

MR ROSEN: Onh, in '85.

CHAl RMAN APOSTOLAKI'S:  Yes, in "95. |
nmean that was a repair action

MR, KOLACZKOWBKI: It's just that PRA
typically now, and again trying to stay nore or |ess
within the state of the art, and we've tal ked about
errors where maybe we' ve pushed the state of the art
alittle bit. But PRAs typically don't allow
recovery actions where you would require, for
i nstance, you got to take the notor off the valve
and put a new notor on and then that's considered

again a repair action.
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CHAI RVAN APOSTOLAKI'S: Wl | you can

screen that out because it would take too | ong.

MR. ROSEN: Well, there is a fairly good
di scussi on here about, for instance, putting a new
fuse in is a repair action but pulling a fuse is
not. | nean, it's that level of detail, and that's
true. So | think this is correct the way it's
witten about there.

CHAI RVAN APOSTOLAKI S:  The way it's
witten the recovery is not a repair action.

MR. ROSEN. Recovery is not a repair.
Repair is a separate thing.

CHAI RVAN APOSTOLAKI'S:  But is it witten
anywhere el se? No.

MR, KOLACZKOWBKI : Repairs? No.

Repairs, no.

MR ROSEN:. Well, not in the PRA not
usual Iy, although there are cases |'ve seen where
pulling a fuse is the final ultimte -- you cannot
get the control rods to trip. And you do everything
you know that's built in and then you finally go out
and pull a fuse in the such-and-such to de-energize
the circuits.

DR COOPER The state of the art in the

PRA basically ignores those as being heroic actions.
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Now that may not be realistic, as you pointed out in
Davi s-Besse. But that is the way it is state of the
art PRA not to address those kinds of actions.

CHAl RVAN APCSTOLAKI'S: So now we are
espousing the state of the art. W don't want to
push it, Susan, right?

DR COOPER: | --

CHAI RVAN APOSTOLAKI S:  That's okay.
That' s okay.

DR. COOPER: No. | didn't say that. W
haven't had the occasion to do otherw se, but I'm--
if you want to be nore realistic, we could.

MR KOLACZKOASKI :  If we allowed repair
in PRA the |licensees would say oh we can always fix
anyt hing before the core danmages, right?

CHAI RVAN APCSTOLAKI'S:  Well, no, | don't
think so. | think we really got to do with tine.

MR KOLACZKOWSKI : | under st and.

CHAI RVAN APOSTOLAKI S: Then why don't
you say that? That repair actions typically take
al ong tine.

MR. ROSEN: Well, | think it says 72
hours in here soneplace, doesn't it?

CHAI RVAN APOSTOLAKI'S:  Not in --

MR, KOLACZKOWSKI : No, no, no. No, no.

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

128

Don't get confused with the official definition of
repair and not for manual actions.

CHAI RVAN APOSTOLAKI S Ckay.

MR KOLACZKOWBKI: This is neant to be
nore the way PRA people | ook at what a recovery
action is versus what a repair action is --

CHAl RVAN APCSTOLAKI' S: Now we were
di scussing -- I'msorry. Go ahead.

MR KOLACZKOWBKI :  No.

CHAl RVAN APOSTOLAKI'S:  Earlier this
norni ng we were discussing the long tines that you
wi Il have with advanced reactors. And you're
telling me that even then you woul d not consi der
recovery, | nean repairs?

MR, KOLACZKOWBKI :  Well, then you m ght.

CHAI RMAN APOSTOLAKIS:  This is a
docunent also for future reactors, is it not.

DR COOPER  There's no one size fits
all, that's what |'m saying.

CHAI RVAN APOSTOLAKI S:  Can you rephrase
this bullet so we can nove on.

MR KOLACZKOWBKI :  Yes.

CHAI RVAN APOSTOLAKI S:  Make it clear
what you nmean? Ckay.

MR KOLACZKOMBKI @ Yes.
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MR LEITCH | think a distinction in ny

m nd m ght be whether a block or a permt is
required to work on a particul ar piece of equipnent.
| nmean, that seens to ne to be a differentiation
between a repair action and just some kind of
recovery.

| mean, | don't know that that's al ways
the case. | haven't thought about it |ong enough.
But for exanmple, if you're going to replace a notor
you've got to get a permit to tag out the breaker
and so forth. And | think that's beyond the scope
of what you're tal king about here. But if you have
anot her punp or if you have sone relay that you can
clean the contacts and get it to go, why that's nore
inthe --

CHAI RVAN APOSTOLAKIS: So it's really
the tine that it takes to do it.

MR. PARRY: Could | add --

CHAI RMAN APCSTOLAKI'S:  Onh, you're back?

MR. PARRY: Yes, |'m back.

This is Gareth Parry.

There's another distinction, and that is
| think for repair actions typically you' re not
going to use the human reliability techniques to

eval uate the probabilities. You' re going to use
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actuarial data. So | think that's one of the
distinctions that's been made in the standard, for
exanple. And though you'll find repair actions

di scussed in the ASME standard during the data
section, the argunment being is that a failure could
be fromany of a whol e nunber of causes. PRAs don't
care why an MOV failed to open. So if you want to
put a repair of an MOV in there, you have to cover
all the potential failure nechanisns. And the only
way you can really do it is actuarially because you
can't go through and identify the repair for each
failure mechani smat the val ve, whereas manual |l y
opening a valve which has failed is a reaction -- is
a manual action that can be identified and can be
treated using the NRA techniques. So | think that's
t he distinction between the two.

CHAI RVAN APOSTOLAKI'S:  But it's not
her e.

MR PARRY: Well, that's why repair --
it may not be in this docunent, but that's why
repair would not be in this docunent but recovery
woul d be.

CHAI RVAN APOSTOLAKI S:  The whol e i dea,
of course, to initiate your analysis is you are

doing in the context of the accident as it is
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evolving. Certain things you nmay be able to do,

ot her things you may not be able to do. And the
nmessage shoul d be clear, though, there should be an
i nvestigation of what you can do and you can't do.
Li ke what M. Leitch said, or what Steve said, you
know, or you guys said. For sone things takes too
| ong --

MR. PARRY: There are sone things that
you can't --

CHAI RVAN APOSTOLAKIS: O the nodes are
not appropriate or cannot be fixed. For others it
doesn't. Have a bl anket statenent repair actions
are out. That's all.

MR. PARRY: And | think typically the
reason why repair is not put in there is what
sonebody said earlier is that the average repair
time for a lot of these components can tend to be
| ong.

CHAI RVAN APOSTOLAKI S:  Except for future
reactors you nmay have a problemw th what's | ong.

MR, PARRY: (kay. But did anybody el se
could up with a good argunent.

CHAI RVAN APOCSTOLAKIS: Is it difficult
to just say yes we'll go back and | ook at the --

MR, KOLACZKOWBKI:  Yes, we will go back
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and define repair.

CHAI RVAN APOSTOLAKI S:  Thank you very
much.

MR, KOLACZKOWSKI :  Ckay.

CHAI RMVAN APOCSTOLAKI'S: Al right. So
what el se.

MR KOLACZKOMBKI :  |'mwaiting unti
you' re done, Ceorge. But every tine | say I'll
start on errors of conm ssion --

CHAl RVAN APOSTOLAKI S:  Errors of
conmi ssion. I'll wait until you' re done with errors
of conmmi ssion. Go ahead.

MR, KOLACZKOWSKI : Ckay. This docunent,
unl i ke the standard; the standard is silent on
errors of comm ssion. The ASME standard is silent on
errors of comm ssion. And therefore, if you wll,
Reg Guide 1.200 is silent on errors of conm ssion.
So here's a place where we're probably again pushing
the state of the art sonmewhat, but the docunent does
try to indicate some set of conditions that we think

shoul d be searched for that would | ead -- woul d nake

it nmore prone for operations to potentially errors
of conmi ssi on.
And, for instance, if plants are making

pl ant changes and they're changing their procedures
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or whatever, we're suggesting that searches be done
| ooking for the conditions that are listed here. And
if they find those conditions, then try to see if
they can't nake those conditions go away. Because
they may be setting thenselves up for a situation
that at |east is sonmewhat nore prone to nmaking an
error of conmm ssion as opposed to actually putting
it in the nodel, trying to come up with a
probability and so on and so forth. W' re not
pushing it that far.

CHAI RVAN APOSTOLAKI S: | thought that
one of the significant, as | recall nowit's been a
long tinme, advances in this business of errors of
comm ssion was this confusion matrix that sonebody
devel oped 15, 20 years ago. And | was surprised not
to see any reference to that. Were the guide took
all the initiating events, put themon the col umms
of a matrix and they rose. And he asked hinself if
| have a small LOCA, is there anyway | can think
it's something else to do the right thing for the --
if I have this, is there anyway | can think of
sonmething el se? And this was extrenely enlightening
because he cane up with only two or three cases
where you coul d actually m sdi agnose.

And al so, the other insight was that
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even if you m sdiagnose and if you carry it to the
cases, the actions you will take are okay.

Sol was a little surprised that you
guys had no reference to this. And speaking of
references, it's really a great coincidence |I guess,
but all the references are for sone deal fromthe
NRC - -

MR ROSEN:. Well, there's one from--

CHAI RVAN APOSTOLAKI' S: | guess nobody
el se has --

MR. POAERS: Well, nobody has produced
anyt hi ng significant.

CHAl RVAN APOSTOLAKI S:  Except for
Reason, | guess. Ji m Reason.

MR POANERS: Well, that's historical
backgr ound.

CHAI RMVAN APOSTOLAKI S: Actual ly, 1 think
the reason is really a major force now because he
managed to get into a list of references from
Sandi a.

MR KOLACZKONSKI : |'s Brookhaven in
t here.

CHAl RVAN APOSTOLAKI S:  Brookhaven is
there, but it was U S. NRC, right.

MR KOLACZKOASKI :  Ri ght.
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CHAI RMAN APOSTOLAKI S:  You know that's

an ongoing criticismof reports fromthe Nati onal
Labs. | nean, you guys should try to bring other
peopl e, especially if you say that you are not
reconmendi ng a net hod.

MR. POAERS: Once other people start
doi ng sonmething -- if they would collaborate with
us, we would reference them

MR, KOLACZKOWBKI : That's all | was
going to say about EOC unl ess you --

CHAI RMVAN APOSTOLAKI'S:  Yes, and that's
all | had to say.

MR, KOLACZKOWBKI : Okay. And lastly --

CHAI RVAN APOSTOLAKI S:  Whoa. There's

one nore.
MR, KOLACZKOWSKI :  Ckay.
CHAl RVAN APCSTOLAKI S: Page 42. It's
just editorial. But in the third paragraph down,

fifth dowmn, to the extent any EOCCs are nodel ed; have
you given thema way out? Do you want to say that?
MR, KOLACZKOWBKI :  Woul d you say again
where that is?
CHAI RVAN APOSTOLAKIS: It's the fifth
down in the third paragraph. You see, to the extent

any EOCs are nodel ed, on page 42.
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MR, KOLACZKOWBKI :  Your pagination is

slightly different from m ne, Ceorge.

CHAl RVAN APOSTOLAKI S:  Ch, section 7.

MR KOLACZKONBKI :  Ckay. Section 7.

CHAI RVAN APOSTOLAKI S:  Third paragraph
down.

MR KOLACZKOWEKI :  Third paragraph.

CHAI RMAN APOSTOLAKI' S:  Starts "G ven
t hese advances."

MR KOLACZKOWBKI :  Yes.

CHAI RMAN APOSTOLAKI'S:  Okay. Five lines
down.

MR, KOLACZKOWBKI :  Ckay.

CHAl RVAN APOSTOLAKI'S:  "To the extent
any ECCs are nodel ed" do you see that |ine?

MR, KOLACZKOWBKI :  Okay. Al we're
saying is that to the extent a licensee nay in fact
nodel ECCs in their PRA, they should follow this
gui dance.

CHAI RMAN APOSTOLAKI'S: Yes. But al so
inmplies that if they don't want to, they don't do
it. That's what |'m saying.

MR KOLACZKOABKI :  That's true.

CHAl RMVAN APOSTOLAKI' S: And, again, |

mean we don't want to show any bias, but in the
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second paragraph, however nore recent matters "e.g.
ATHEANA. " Ckay.
MR. ROSEN. |'m so sensitive about that.

CHAl RVAN APOSTOLAKI'S: A |l ot of other
peopl e are, though. They feel that they have ideas,
good ideas that the staff and its contractors never
pay attention to. and | think, you know -- because
eventual ly the comunity will have to accept to
agree that this is a good docunment. And if you have
peopl e not nmouthing it out there --

MR ROSEN:. Well, | think it's failure
to badnouth is what we have here.

CHAI RMVAN APOSTOLAKIS: It's a failure to
what .

MR ROSEN. It's a failure to badnouth.
We don't bring in any of the other stuff. W just
reference an effects, at |east ATHEANA. Though
think there's a PRA review process --

CHAI RVAN APOSTOLAKI'S: Wl |, that's why
| recomrend - -

CHAl RVAN APOCSTOLAKIS: It will go out
for public comrent.

MR KOLACZKOWBKI : That is correct.

CHAl RVAN APOSTOLAKI'S:  But | al so

suggested a nore serious PRA review in the norning
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has you recall, actually approaching these people
and aski ng them what they think.

MR KOLACZKOWBKI :  This is the |ast
slide of ny presentation. So we go way to the end.
This is the |ast slide.

And | guess |'d just say this is who
this docunent is ained at. It's the analysts that
are going to performHRA and particularly nowit's
going to be nore for plants that are going to put in
submttals to make changes, etcetera. And they're
going to have to do sone HRA anal ysis as part of
these submttals. And we're saying this is where
this good practices docunment is probably going to be
handy. And on the other side, for reviewers who are
going to review these anal ysis.

CHAl RVAN APOSTOLAKI S:  Ckay. So whose
next? Wit a mnute now Yes, we're an hour
behi nd.

M5. LOS: Yes. The next slide is the
intro slide for the ATHEANA di scussion. And | just
wanted to remnd the Committee that we're going to
address both aspects, the quantification that was
devel oped and the overall use in nore detail in the
PTS human reliability analysis and probably the

Conmittee has heard about it through the PTS review,
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however it never was focused. W gave a focused
presentation. And those that we're going to -- |
nmean, Susan is going to discuss a little bit on how
we plan to inprove the inplementation aspects in
terms of the reconmendation and al so technol ogy
transfer.

CHAI RMAN APCSTOLAKI'S:  But you are not
asking for a letter on this?

M5. LOS: This is just information on

CHAI RVAN APOSTOLAKI'S:  So at which poi nt
in the near future shall we have a Subcommittee
neeting and then a full Conmittee with a letter on
ATHEANA? Are you planning for anything |like that or
do we have to request it?

M5. LOS: You have to request?

CHAI RVAN APOSTOLAKI'S:  Well, | rmean,
this is going to be a major and it already is
product of this agency, right? | nean, we have to
-- especially since we have been cool in the past,
we may have to say sonething.

s work still going on on ATHEANA?

M5. LOS: There is no work going on in
ATHEANA.

CHAI RMAN APOSTOLAKIS:  So it's ready now
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to be reviewed?

M5. LOS: W feel that ATHEANA has been
revi ewed and --

CHAI RVAN APOSTOLAKI S: Wl |, you don't

want to stay with a negative letter we wote two

years ago.

M5. LOS: On, okay. So then that nakes
sense.

CHAl RVAN APOSTOLAKI S: Yes.

M5. LOS: W can cone back.

DR. COOPER: Probably after the
addendum

M5. LOS: Yes, after the addendum

CHAI RMVAN APOSTOLAKI S: Probably what ?

DR COOPER  After the addendum t hat
"1l be discussing.

CHAI RVAN APOSTOLAKI S Ckay.

DR COOPER  That work shoul d be
finished. That will represent the current state.

CHAl RVAN APCSTOLAKI S:  Yes. | nean,
whenever you guys are ready.

Ckay, John, meke your points. Are you
shorteni ng your presentation at all?

MR FORESTER | think | can -- | can

maybe do it in half an hour.
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CHAI RVMAN APOSTCOLAKI S: Good.

MR. FORESTER: But, of course, there'l
be a |l ot of discussion --

CHAI RVAN APOSTOLAKI'S:  If | interrupt.

MR ROSEN. George won't interrupt at
all.

CHAI RVAN APOSTOLAKI'S:  No, 1'I1l let
Steven do it.

MR FORESTER In ny presentation ||
di scuss the approach that we're using with the
ATHEANA human error reliability analysis nethod to
quanti fy human acti ons.

And t he approach does include --

CHAI RVAN APOSTOLAKI'S: Do you want the
m crophone to put on your |apel so you can stand up
if you like?

MR, FORESTER: That m ght be a good
idea, if you have one.

CHAl RVAN APCSTOLAKI S: Yes.

MR. FORESTER | don't have to turn
around.

CHAI RVAN APOSTOLAKI'S:  No, but | see you
turning all the tine.

MR FORESTER No, I'll look here. 1'Il

get into this. 1'Il just look on the screen. |It's
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right in front of ne here. I don't have to --

CHAI RVAN APOSTOLAKI S:  Keep goi ng.

MR FORESTER 1'd just like to note --
okay. The reason we're doing this work, what's
underlined the work we've been doing, this is a
rem nder that ATHEANA as represented in NUREG 1624
focused on search processes for unsafe actions,

i ncluding errors of conm ssion and for identifying
error forcing context.

And it did include a quantification
process, but there were sone limtations in the
process. It relied on existing HRA nethods and as we
were aware of and as the ACRS pointed out, there's
not a good fit really between the existing HRA
nmet hods and the kind of information that you obtain
usi ng the ATHEANA process. So in that sense, the
ATHEANA quantification process needed to be
i mproved.

And in addition, both the ACRS and the
NRC had noted that HRA quantifications had better
treatnent of the uncertainty, so we have been
responding to that issue al so.

So our solution has been to adopt a
facilitator |ed, consensus expert judgnment process.

MR PONERS: This is where | start
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runni ng aground on this. Are there data that can
| ead to expertise on human error rates and error
forcing context?

MR FORESTER |Is there data -- does
data exist that we could use to derive human error
probabilities from is that what you' re suggesting?

MR. POAERS: Were you're going to
gat her people around error forcing context and how
i mportant they are and things like that. And is
t hat because soneone knows the definitions of error
forcing context or because he is -- he becones an
expert because he's nmade neasurenments and has
correlations or things like that? | mean, how do
you define what an expert is?

MR FORESTER  What we focus on in terns
of identifying the experts for the panel is we want
domai n know edge, for one thing. W want operators,
trainers, procedure witers, PRA people, plant PRA
peopl e, HRA people. So we want a nulti-disciplinary
team partici pating on the panel.

The people that actually use the
procedures, trainers who observe crews in the
simulators on a regul ar basis and see what they do
in these various kinds of situations.

CHAI RVAN APOSTOLAKI S:  Who is an expert
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inthis case, | think that's the question. | nean -

MR. ROSEN:. Subject matter expert.

MR. FORESTER: Subj ect matter experts,
that's correct.

CHAI RVAN APOSTOLAKI S:  But they' ve never
seen any of these accidents.

MR. FORESTER: No, they're subject
matter exerts in the domain we're exam ning, the
nucl ear power plant control room

MR, KOLACZKOWBKI : That's why we prefer
to have operators, trainers, etcetera. For exanple,
in the PTS work which the Comm ttee has heard about,
operators when you give thema certain accident
context, they often will tell you, you know, | would
likely make an error in this situation because they
live in the control room everyday and they know if
that's what you' re saying on --

MR. PONERS: Yes, but | nean they live
in the control room everyday but they don't nake
m st akes everyday. And so their judgnment is not
i nformed by any kind of feedback. So how can they
claimto have expertise?

MR, FORESTER: W do have to go through

a process which we'll describe briefly here of
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trying to take their qualitative judgnents and hel p
the interpret that into probability space.

MR. POAERS: Do you have any calibration
of that process that you went through that says it's
valid? Can you take something where there is data,
a data set and where there is feedback and apply
this and say, hey, yes this works here and so we'l]l
hope that it works in these situations where we
don't have that kind of feedback?

MR. FORESTER: | nean, the little bit
t hat we have now are things |ike sinulators and sone
real events. Clearly we are |acking data. W have
to get nore data. That's why you' re going to hear
| ater on this afternoon that we need to get nore
data to try to help us through this process. W
have limted data sets and we try to use what we
have, whether it's a qualification examne results,
whether it's sinulations to the extent that they
approach some of these PRA sequences, etcetera. W
use what is avail able.

And then when we have to extrapol ate
that, we would rather have operators who live in the
control roomtry to do those extrapol ations than
some HRA anal yst who has never been in a contro

roomin his life.
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MR. POAERS: The advantage of the HRA

anal yst is that he knows what he's trying to get.

MR. FORESTER That is why he is part --

MR. POAERS: | nean, can you | ook at the
conmuni ty of mankind at situations where peopl e nmake
errors routinely and get feedback on it and see if
this kind process works?

MR, KOLACZKOWBKI : That's a good
t hought. We certainly have done that.

MR POAERS: | nean the nbst common ones
-- the best exanple | can think of is weathernen.
They make m stakes all the tinme, but they get
feedback |i ke the next day. So you've got a data
set, you've got predications and you could run your
process and see if you could get something out of
t hat .

CHAI RMVAN APOSTOLAKI S:  These guys are,
t he weat hernen, are supposed to be the best experts
around predictions, precisely because of the
f eedback they get.

MR. POAERS: Well, with the exception of
t he nenbers of the ACRS.

CHAI RVAN APOSTOLAKI'S:  We're predicting
t he weat her?

MR. POAERS: No, we're the best experts
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ar ound.

CHAI RMVAN APOCSTOLAKI'S:  Oh, yes. Yes.

MR ROSEN:. We're the world's forenost
authority on anyt hing.

CHAI RVAN APOSTOLAKI' S:  But |' m wonderi ng
whet her that's really an applicabl e case, because
what these guys are trying to do, they're trying to
deal with situations where you don't have a feedback
and experi ence.

MR, KOLACZKOABKI :  Yes, we're tal king
about rare events.

CHAI RMAN APCSTOLAKI S:  But not al ways.

MR LEITCH | think the sinulator is
your best tool, isn't it?

CHAI RVAN APOSTOLAKI S: The what ?

MR LEITCH The sinulator seenms to ne
to be your best your tool. You take a |licensed
operator that was in the plant yesterday and you
take himoff a shift and you run hi mthrough the
simul ator, perhaps for a requal exam ne. And you
can access i s performance.

CHAI RVAN APOSTOLAKI' S: The ar gunent
against that, Graham is that in the sinmulator they
know they're there and they will always do the safe

thing. Inreal life they mght not always do that.
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MR. LEITCH  Yes, but in the requal

exam ne setting when their job or their continuity
and their particular position is on the |ine,
they're pretty serious about it.

MR PONERS: | think | would be willing
to stipulate that if you could do something with a
sinmulator to test and validate this, 1'd accept it.

DR. COOPER: In fact, in the PTS PRA
studies the sinmulator was used for at least, if not
all, of the studies that were done in some cases as
an information gathering tool and other times the
HRA team actual ly constructed scenarios to put the
operators through so we could have fairly direct
f eedback as to how the operators woul d respond.
And in some cases the utility staff were surprised
as to how the operators perforned.

So there was validation to that extent.
But everyone knows, | think, the problenms with how
wel |l the sinmulator and the sinulator environment,
the limtations there.

We do have that validation. W've tried
to use that.

MR. PONERS: How are you going to do
that if you take a mean human error probability for

some action and a rough round average m ght be ten
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to the m nus two?

DR COOPER It was never used directly
as data. It was nore as a qualitative input.

CHAl RVAN APCSTOLAKI S:  Yes. EPRI ran
some experinments and they tried to do sone --

MR PONERS: It seens to nme that this is
heroic --

CHAl RVAN APOSTOLAKI S: Yes.

MR. POAERS: -- to do experinents on
this if you' re looking for ten for the m nus two
error probabilities on sinmulators. | nean, this is
an enornous thing.

MR FORESTER  You can't use sinulators
to validate, because as you're pointing out, you
have to run too many trials, too many crews. |It's
just not feasible.

MR KOLACZKOABKI: It's not feasible.

MR, FORESTER: But, you know, you can
use simulators to gain informtion about seeing how
the crews do behave. And you can al so use themlike
in the kind of work that Hal den does where you're
actually trying to control various factors that
shoul d influence performance. And if you can begin
to get a handl e on what mani pul ati ons you can nake

and see what kind of effects occur, then you | earn
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what factors will influence performance. So you can
learn -- it helps you build a nodel for doing this,
| guess.

MR PONERS: Ckay. Well, I'mstill

struggling with the idea of sonebody that's an
expert.

MR. FORESTER. Okay. Well, | could make
anot her conment on that. W think these are the
best experts to use, but with respect to HRA you're
al ways relying on expert judgments. So the sane
argunment really applies in any context where they're
using HRA. Even if you take an existing nmethod that
has values in it, those values are based on expert
j udgnent, and usually the judgnment of the anal yst.
And then when you go to quantify a specific action,
then you're relying on the expert judgnment of the
anal yst taking what's in the nmethodology trying to
make it fit that particular situation. And then
they use their judgnment to deci de how to change t hat
probability.

Qur positionis that if you're going to
have to rely on expert judgment anyway, you're
better off getting a very good cl ear understandi ng
of the context and the actual situation you're going

to face, and then have people that have been in that
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envi ronnent and understand the procedures,
understand their training; those are the kind of
peopl e that are going to help you nake the best --

MR PONERS: You would structure the
expert judgnent elicitation process properly?

MR, FORESTER:  Correct.

CHAI RVAN APOSTOLAKI S: Who were the
experts in the PTS exanple? And you applied it
t here?

MR, KOLACZKOWBKI :  Yes, we did.

CHAI RMAN APOSTOLAKI S:  Okay. G ve us an
i dea of who the experts were?

MR. FORESTER. kay. |In the case where
we supported the plant in their analysis at
Pal i sades, we had operators, we had trainers, we had
a procedure witer. The plant procedure witer that
wote the EOPs. W had their PRA staff and then we
had oursel ves participated on a couple of --

CHAI RMAN APOCSTOLAKI'S:  so how big a
group was it?

MR. FORESTER. W had as many as five to
six on the panel at any given point in tine. Not
everybody was there all the tine.

CHAI RVAN APOSTOLAKI'S:  So a facilitator

was one person?
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MR. FORESTER: That was an i ndependent

person. The facilitator did not nmake judgnents.

MR. ROSEN: And you're going to tell us
how it worked. | nean, there's going to be like the
SLI M t echni que for anchor actions and sone kind of
way to make sure you're all on the sane page?

MR FORESTER W have a calibration
process. It's basically hel ping them understand what
we nean by what's a likely event, what's an unlikely
event. Talked to them about, you know, how nmany
crews do you think would fail given this point in
time. Would you think half the crews would fail?
Wul d one out of ten fail?

So we're trying to --

MR. ROSEN: How would they fail?

MR FORESTER Right. Reports how they
would fail, right. But given this whole context and
given this even, giving your training, the
procedures you use and so forth, all the -- you
know, we go through a process of structuring that
context. But before that we try to get them
thinking in ternms of probabilities. Because you're
right, these guys don't usually think in terns of
probabilities.

CHAI RVMAN APOSTCOLAKI' S:  Shoul dn't the
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facilitator be a group al so?

MR FORESTER Be part of the group?

CHAl RVAN APCSTOLAKI'S:  No. Be a group,
separ at e.

MR. FORESTER. (On.

CHAI RMVAN APOSTOLAKI'S:  You don't have
one person as a facilitator, do you?

MR. FORESTER: Well, we have a | ead
facilitator and then we m ght have soneone el se that
supports them You know, if they think of sonething
else, they will help with the process. And, you
know- -

CHAI RVAN APOSTOLAKI S:  Because al so the
facilitator has to have expertise that is difficult
to find in a single person.

MR FORESTER That's correct. Yes.
The gui dance we have in the SSHAC reports tal ks
about having an entity for the expert facilitator.
So it may not be a single person.

MR, PONERS:. Let ne tell you what's
causing nme problens. It's very specific thing that
cane before this Commttee, involved a human action
where there was a change to the plant that caused
decreased tine avail able to punch a SCRAM butt on.

kay. And the THERP anal ysis was sonething |like a
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ten to the mnus two probability that they woul d not
punch this SCRAM button in the all owed anount of
time. Consequently, they reduced it fromfive
mnutes to three mnutes the anount of tinme they had
to punch this button. And so they take the
probability up to .013 or sonething like that. But
t hr oughout the people that you woul d have sel ected
to be your experts here said, but it's guaranteed
they'll do this. W' ve run 50 sinulator exercises on
this and no team has ever failed to punch that
button within 30 seconds. kay.

MR FORESTER  Yes.

MR. POAERS: | nean, they're going to
cone into this thing based on their limted set of
experi ences here, absolutely persuaded that the
probability is extrenely small. And | think that's a
characteristic of people who fancy thensel ves expert
whether it be in partial differential equations or
operator actions, that they are overconfident in
their certainty that things are well known or well
under st ood or highly probably and things |like that.

MR KOLACZKONBKI : Can | make a comment
on that? Again, talking about the PTS. | think we
fought very hard agai nst those biases. And, in

fact, part of the training that we gave the |icensee
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staff before we actually started the elicitations
was recognition that sonetines even though you may
t hi nk something is very |low probability, ook at
what has happened. And we tal ked about sone real
events, etcetera.

Pretty soon we got themto the point
where they were telling us stories about renenber
how cl ose when we did this, or whatever. And part
of being a good facilitator is recognizing those
bi ases and getting them neutralized before you start
t he process. And we worked hard at doing that.

And, in fact, when we actually did the
elicitations | fully expected that the NRC
contractors woul d have high HEPs and the |icensees
woul d al ways conme up with | ow HEPs that were on the
expert elicitation team And, in fact, what we
found is this.

Sonetines the |icensee woul d come up
with a higher estimate of the human error
probability than the NRC contractor did.

I f you get the context well understood
and you get the biases neutralized as best you can,
get themto understand there have been horror
stories and things do go wong. And like |I said,

they' Il contribute on close calls they had. They
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wi Il make an honest attenpt at what they think the
probability of failure is and many of them we
found, they come up with higher failure
probabilities than the NRC contractor did because
t hey know how they'll actually react when that
indicator is doing X, Y, Z or whatever, perhaps even
better than the contractor does.

So | think there are ways to neutralize
t hose bi ases, | guess.

MR PONERS: | come away with the
concl usi on that you've done the best you can given
the constraints here. But as a general principle in
this general area of human reliability and human
factors, we've got to | ook and search for ways to
get persuasive calibration. And in sone cases even
very innovative. You may not be able to do it all
the time, but we've certainly got to strive to do
t hat nore.

MR, FORESTER: W agree. W agree.

DR KRESS: It seens to ne |like there
m ght a database in the |icensing event reports
where human errors are identified as part of the
root cause. And one could take those events and
take themto your expert panel and say what's the

probability of this thing. And perhaps, | don't
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know i f you have enough of those to get a
probability out of it, but there m ght be sone
dat abase there.

MR PONERS: It's also true that when
talk to people in it about shutdown risk, for
i nstance, you know the response is fairly uniformy
true that they say "Well, we're in good shape.” But
t he guys down the road, you really got to go | ook at
them And they're not doing any good at all. So
maybe there's sone other way of doing that.

CHAI RMVAN APOSTOLAKI'S: | have a question
of biases. On page 213 of the paper on the |eft
colum, the penultimte bullet page 213. | guess we
have to do this because there's no way you can go
over your slides. You' re saying --

MR. LEITCH I'msorry, which paper are
you referring to now?

CHAl RVAN APOSTOLAKI S:  The paper on
expert elicitation which they sent us. That's part
of the record now, | guess.

MR LEITCH  Ckay.

CHAl RVAN APOSTOLAKI'S:  This bias refers
to the inability of people of experts to estinmate
uncertainty, right? They say people are fairly

accurate at judging center of tendency, but tend to
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significantly underestimate a range of uncertainty.
Peopl e's estimates of the 98 percent intervals fail
to include the true values. So they give you the
first and the 99 percent value, and it turns out
that true value is not there because people
underestimating. And yet, the sanme people who claim
that they have taken into account biases, ask the
experts to give themthe first and the 99th
percentile.

| mean, shouldn't you guys stay away

fromthat on page 210. You shouldn't have done

that, | think

MR. FORESTER: | disagree. | guess
understand what -- there's data there, but |I'm not
sure -- | nmean, all that stuff is collected and very

circunscri bed and under certain circunstances. And
we, the environnent that we're in and the process
we're using we think is a viable approach to doing
that. And, obviously, it's difficult to valid. But
we can see what they do and we can see the
distributions that are produced. And they're
reasonabl e.

CHAl RVAN APCSTOLAKI S: Wl | - -

MR. FORESTER: And they seemto be able

to do this.
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CHAI RVAN APOSTOLAKI'S:  Well, there is

extrenely strong evidence from cognitive psychol ogy
that the people are really incapable of giving you
extrene values. |In fact, there is another paper. |
mean, you nentioned the 98th percent. There was
anot her paper, | think Wnkler and one of his
students published years ago where they did the sane
t hi ng. They knew the answers to certain things and

t hen they asked people, you know, the presuned
experts. And when people -- | think the concl usion
was that when people think they give you their 90th
or 95th percentile, they're really giving you their
75th. And the low side, it's the sane thing.

So | don't know that the first and the
99th is a good idea to ask

MR KOLACZKOASKI : | think we worked,
again, at using the PTS as an exanple. W worked
very hard at trying to define what we neant by the
99th and the first percentile with the group.

And, George, for instance ny
recollection of all the 99th percentile nunbers we
got fromthese groups, on all of the HEPs that we
eval uated, they were typically values like .7
failure probability, .5 .6. [I'lIl bet you the true

value in there is enconpassed in there.
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We found, it was our experience by going
t hrough this process and really forcing themto
really think about what the 99th neant, etcetera, we
were tending to get much wi der uncertainty bounds
t han the ASEP approach woul d give or the THERP
approach woul d give, or any other approach woul d
give. Because | think we got themto begin to
understand what the 99th and the first percentile
really, really nmeant. And they were going to very
fair extremes.

W were getting nore like 3 and 4 orders
of magni tude between the first and the 99th. And
ASEP won't give you that. And THERP won't give you
that. So | contend we're doing a better job.

Is it perfect? No. But |I think it's
better than what's been done in the existing nmethods
NOw.

CHAI RVAN APOSTOLAKI S:  Okay. | don't
doubt any of that. But, | nean, if they give you
.7, then obviously --

MR KOLACZKOWSKI :  Those were the Kkinds
of values we were getting at the 99th. They could
conceive of realistic conditions to take that action
where they were giving us nunbers like -- | could

see where the failure probability is going to be
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50/50, 70 percent. And that was their so called 99

percentile value. But we worked hard at elimnating
t hose biases of considering the uncertainty is
smaller than it really is. That's the only answer |
can gi ve you

CHAI RVAN APOSTOLAKI S: Maybe sone
expl anation then -- well, it's too late for a paper,
of course. But whatever document you wite in the
future.

| saw that sonewhere, in fact, that you
had piled up all the conservatisns, right? Ws it
in the paper or in the docunent, | don't renenber?
When you asked themto consider the 99t h?

MR, KOLACZKOWBKI :  Yes.

CHAI RVAN APCSTOLAKI S:  You know,
essentially you directed themto consider everything
goi ng wong, right?

MR KOLACZKOWBKI :  That still has sone
reasonable, and | don't want to define this
mat hemati cal |y, but some reasonabl e |ikelihood of
occurrence. But there could be nuisance al arns and
t here coul d be sonething el se going on.

CHAI RVAN APOCSTOLAKI'S:  Right. Right.

MR, KOLACZKOWBKI:  And you can't rule

t hose out because they're so inprobable. And then
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operators will say, boy, if that was the context,

yes.
CHAI RVAN APOSTOLAKI'S:  No. If you went
up there where you said .7, .8, | agree.
MR KOLACZKOWBKI :  Yes.
CHAl RVAN APCSTOLAKI S: Even sone
i nstances you get sone like .1 or so, | would use

that as 95th or 90th. Allow some probability for
it. Soit's really case dependent.

MR KOLACZKOWEKI :  Under st ood.

M5. LOS: So your recommendation is to
ret hink of the way where --

CHAI RVAN APOSTOLAKI S:  Expl ain better, |
woul d say. | mean what Al an said made sense to ne.

But I nean if you have a high val ue
which is .7, | nean how far can it go? To one? So
maybe it's a 99. Who cares. But if the five val ues
.1, for exanple, then naybe | would be reluctant to
call that a .99 percentile. That's personal.

Because of the biases that have been observed.

And the | ow bound, who cares. | nean,
you can ten to the mnus nunber; | really don't
care.

MR. ROSEN

| would like to hear nore --
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CHAI RVAN APOSTCOLAKI S:  Good work. |

nean it's ont --

MR ROSEN: | would like to hear nore
about this facilitator |ed process, even if we don't
hear anyt hing el se.

M5. LOS: So go ahead and junp.

MR. FORESTER: You want nme to just junp
to that?

CHAl RVAN APOSTOLAKI S: Yes.

MR. FORESTER:. Okay. This is the sort
of the general information about what we do. Again,
| want to enphasize that we do want to include the
mul ti-disciplinary panel and the idea is you bring
this know edge to the table and you essentially
i nvesti gate what peopl e have, what evidence they
have that's going to be relevant to what you're
doi ng. And then you transformthose judgments into
probability distributions.

And the last two points, | think, are
fairly inportant. Because a thing that does
enphasi ze considering a full range of perfornmance
shapi ng factors as opposed to sone of the earlier
approaches which tended to have a small set of PSFs,
treat those PSFs independently essentially and

al ways consider themin doing the analysis. W
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think that's -- you're mssing information probably
if you' re doing that.

ATHEANA focuses on trying to assess the
i nteractions and the dependenci es between the
factors which can highly influence performance.

And the idea there is that, you know,
you al ways say and the ol der nethods and they say
procedures are good or procedures are average, and
that's fine. But then they say training is great
and sonmething else is very good, there's no work
| oad and therefore this is going to be the
probability. But if it turns out there's an error in
t he procedure sonmewhere, then that is the driver.
Not hing el se matters. So if you identify that,
that's the nost inportant factor.

So, again, the notion is try and
consider all of the factors that can influence
performance together, do that holistically and
consi der the possibility that there's interactions
bet ween those factors or dependenci es.

Now here's the process as we step
through it. Know edge. They may be experts about
what goes on in the control roomin response to an
acci dent, but they may not know much about -- they

just don't think in probability space that much. So
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we try to provide them an overvi ew of ATHEANA, take
about how the quantification process works, sone of
the term nol ogy. And then we go through this
exercise of trying to calibrate them on what the
different probabilities mean.

So the idea is just sort of anchor them
interms of what a "likely to fail" would be. So if
they think a lot of tine, if five out of ten crews
would fail, well then that's a .5 probability. So
this is fairly straightforward and it's fairly easy
for themto understand these ideas. They don't have
to pick those values, per se. They're allowed to
assign any values they wi sh, but that's the kind of
process we go through to get us all working together
essentially.

MR. ROSEN: That's the whole thing?
There's no conparison with -- for a given unlikely
event, there's no attenpt to conpare it with likely
events or some sort of scal e enplacenent on the
thing? | was very inpressed with that when | read
t hat about the way at |east SLIMused to be done.
My understandi ng was that there was a process in
whi ch operators were -- you tal ked about an action
that they knew that they did frequently, like

synchi ng the generator or sonmething |like that.
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Synchroni zing the main generator. And you talked
about that a lot. And then said well how likely is
it the guy will get it out phase. And they'd say,
well not likely but it does happen and you can

under stand why. Maybe once in 25 tries or once in
50 tries, maybe, sonebody's going to get wong. And
that's sonething they all talk about, and say yes
that's probably about right. And it's because they
really have a good feel for it. They know, because
they do it alot. | nean, they do it once every
cycle. Then you set aside. Sonething you' ve had a
di scussion in you're facilitated session. Set that
aside. And then you take another action, sonething
t hat doesn't happen very often, sonething that
you're really interested in nodeling in the PRA
Describe it. And say, okay, here's a recovery
action |like maybe restoring auxiliary feedwater once
the auxiliary feedwater punp has tripped. You have
to take a recovery action. You have to go down into
the auxiliary feedwater building, have to relatch
the turbine throttle valve. And it's in their
procedures, they know how to do it and they train on
it, but it's nothing ever done in the real plant
event .

And now you say conpared to the synching
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of the main generator, the synchronizing of the main
generator, how likely is it that under the stress of
needi ng to do because the steam generators are
runni ng out of water, you're going to be able to do
that? | nean, so you have sone conparison. They
have some conpari son

So | think that this anchor action, this
synchroni zi ng of the main generator hel ps them put
in context the quantitativeness, the feel for this
ot her action which they don't ever do.

And | was sort of inpressed with at
| east the description, | never saw it done, but I
was i npressed with the description of that that |
read.

So you don't do anything like that?

MR. FORESTER: No, we don't.

MR. ROSEN:. You just treat nunbers I|ike
there's probability in it?

CHAI RMAN APOSTOLAKIS: How is it related
to things that the operators understand, that's what
you' re sayi ng.

MR. ROSEN:. That's right. That's what
|"msaying. The relation to sonething that they
have - -

CHAI RVMAN APOSTCOLAKI S:  That's good i dea.
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Maybe not now, you may do it in the future.

MR FORESTER It turns out to be not
t hat easy, though, to identify those anchors. For
one thing, you have to find anchors that have sone
characteristics related to the --

CHAI RVAN APOSTOLAKI'S: Wl |, you can
have a separate neeting with a bunch of operators or
people like M. Rosen who understand these things
and come up with at |east --

MR FORESTER  Yes.

DR, COOPER:  Yes.

CHAI RMAN APOSTOLAKI'S:  You' re not goi ng
to do it during the elicitation.

MR. ROSEN: No, no. You do it way before
t hat .

MR FORESTER  And that's what the GCAPS
idea | was trying to address; trying to identify
sonme anchors, and this is what you're saying --

CHAI RVAN APOSTOLAKI S: Now, the GCAPS
are | think for the context itself. Here we're
tal ki ng about training the experts. Mich |ower --

M5. LAOS: | still think that's a very
good i dea.

MR FORESTER  Yes.

CHAI RVAN APOSTOLAKI' S: But, you know,
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even in NUREG 1150, you know, they train them You
know, the fanous question what is the rate of
sui ci des anmong m ddl e aged Japanese wonen. They
asked themthat. And fluid nechanics were great,
they're crazy. They say what event is going to
happen. A guy who has been doi ng experinents for 25
years in fluid nmechanics. He cones in there to give
his expert opinion, and they say now you tell ne
what the rate of Japanese suicides is. And then it
turns out that you can actually say something usefu
about it if you start thinking about it in a
systemati c way.

Anyway, shall we nove to the next slide?

Your step one is in the process of
facilitator |ead expert opinion.

MR FORESTER  Yes.

CHAI RVAN APOSTOLAKI'S: By the way, it's
expert opinion elicitation, not expert elicitation
anyway.

MR FORESTER O course. O course.

MR. PONERS: He bores the hell out of us
with his conplaints on a regul ar basis.

CHAI RMAN APCSTOLAKI' S:  You have to worry
about Engli sh.

MR ROSEN:. Professor Apostolakis is
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trying to teach us sonething.

MR. POAERS: And it's hopel ess.

CHAI RVAN APOSTOLAKI' S:  But, look at it,
| call the paper expert elicitation.

MR FORESTER  You're right.

CHAl RVAN APOSTOLAKI'S: | wonder who the
editor is?

MR. POAERS: The only way you get out of
this is to stipulate that he's correct.

MR KOLACZKOWBKI :  You're correct, Dr.
Apost ol aki s.

MR. ROSEN:. W'll take it up with the
ot hers.

CHAl RVAN APOSTOLAKI S: Thank you, Susan.

MR. FORESTER. (kay. So then there's
the process | just described trying to anchoring in
and getting themthinking about probabilities and
the way we're going to be using them

And then the next step then is to bring
in-- at this point we'll have identified unsafe act
that we're going to quantify. And a context through
t he ATHEANA search process. W will through
vul nerabilities, deviation scenarios and so, we'l]l
have sone context. And then the facilitator with

the help of the analyst they take that information
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along with their own ideas about what's going to be
rel evant in an accident scenario. And the idea is
to develop this critical set of characteristics
that's going to be consi dered.

CHAl RVAN APCSTOLAKI S:  Let ne
understand, the facilitator devel ops the PSFs?

t hought the experts did that.

MR. FORESTER: The facilitator brings
what ever information we've collected through the
ATHEANA process. Now if the panel, operators and
trainers have participated in that part of the
process, that would be a good thing but that may not
al ways bee the case. So if we have information that
we' ve identified about the characteristics of the
scenari o, we've described the scenario to them --

CHAI RVAN APOSTOLAKI'S:  So the experts
woul d deal with the unsafe act only, not the EFCs.
The EFCs from the ATHEANA process and they're
subject to nodification, of course, by the experts.

MR. FORESTER: Certainly.

CHAl RVAN APCSTOLAKI S: But you are not
going to have an expert opinion elicitation, you
know, trying to devel op the EFCs?

MR. FORESTER: No, we give themthe

basi ¢ cont ext.
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MR. ROSEN: And just say yes that's the

way it is, is that right. This procedure relies
that you' ve trained on in the sinmulator, but you
don't train very often, you know And they say yes,
that's right.

MR. FORESTER. Ri ght.

CHAI RMAN APOCSTOLAKI S: O they may
modi fy it.

MR FORESTER  Yes, or they may nodify
it, that's correct. But we do want their expertise.
So when they tal k about how they use these
procedures and what's going to be rel evant at
different points and stuff, that's inportant to
maki ng t he deci sion about the probability of
failure. So we listen to that, and they listen to
each either is the main point.

CHAI RVAN APOSTOLAKI S:  Right.

MR FORESTER  And then the next bullet,
| just wanted -- this gets to the treatnent of
uncertainty in the sense that whatever the context
that's been established is, we've identified what
seens to be the driving factors, the bottomline is
ot her influences can occur.

CHAl RVAN APOSTOLAKI S:  People really

worry about aleatory thing. In nost places you say
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that these are typical and not included, but I
wonder what the state of the practice is these days?
| mean, does anybody care whether it's night or day,
and that's a factor of two anyway.

MR KOLACZKOASKI :  Maybe that one, no.
But other aleatory factors are what's driving that
99t h percentile versus being at the nean at the
first percentile. Because if a few things do |ine
up like -- and suppose you had sone ot her nui sance
al arms and suppose you had sonme other failures that
maybe aren't inportant to the sequence, but they
still take time to address. That's taking tine away
fromthe tine available to do the inportant things,
etcetera. Wien they acknow edge that those things
can occur, that starts driving the 99 percentile
further and further up, but they' re random events.
It's random whether |'m going to get nuisance al arns
or not.

MR. ROSEN: And one of my favorites is
when you ask them although ny crew nenber here,
Al an Kol aczkowski is not here toni ght because he's -
- he's sick tonight. And so they got sonebody from
a different crew whose qualified, but he's not part
of this crew. Does that change? WlIl, yes, Alan's

t he plant expert on that thing.
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CHAI RVMAN APOSTCOLAKI'S:  But they don't

include that -- you nmentioned this exanple several
times, and it's a valid one, but |I'mnot sure that
t he anal yses accounts for things like that. There
is no way they can get into.

MR KOLACZKOASKI :  Yes. W asked them
in the PTS work, we said consider all the crews that
m ght be on shift --

CHAI RVAN APOSTOLAKI' S:  He's not sayi ng
see Al an.

MR KOLACZKOABKI :  Yes. | nean not down
to an individual or sonething. And they wll
acknow edge, sone crews would be better at this than
ot hers.

CHAl RVAN APCSTOLAKI S: Sure.

MR. ROSEN: And the ones that aren't are
good m ght push the --

MR, KOLACZKOWBKI : The 99th or the 70th
percentile a little further up, that's correct. It's
random as to which crewis going to be on shift.

MR. FORESTER And we asked them-- we
have a factor check list that we devel oped that we
used during PTS. And we go through that and the
experts deci de what al eatory influences could be

i mportant.
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CHAl RVAN APOCSTOLAKI' S:  Have you ever

presented this to the Subcomm ttee?

MR FORESTER:  No.

MR, KOLACZKOABKI :  To who?

CHAI RVAN APOSTOLAKI'S: What you did in
PTS in detail to us?

MR KOLACZKOABKI: Yes. Dr.
Apost ol akis, you were gone that day that we went
through that in some detail. You were not present
that day. So if at some point you want to hear that
again --

CHAI RVAN APOSTOLAKI S: Wi ch
Subconmittee was that?

MR, KOLACZKOWSKI :  The Metal |l urgical
Subconmmi tt ee.

CHAI RMVAN APOSTOLAKI'S:  Oh, come on. No,
you didn't present it, Al an.

MR KOLACZKOABKI :  Yes, we did.

CHAI RVAN APOSTOLAKI'S:  The Chairman is
her e.

MR, KOLACZKOABKI :  You were not present
t hat day, but we would gladly present it --

CHAI RVAN APOSTOLAKI'S:  No, it's not.
It's Shack.

VR PONERS: No, it's Ford.
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No, I'd like to have a nmeeting where you
guys cone in here and with details, this is what we
did, this who the experts were, this is -- | think
t hat woul d be very enli ghtening.

MR. FORESTER: The next slide is just
what we've been tal king about in ternms of devel oping
t hose distributions.

And then | did have an exanple that from
PTS to illustrate the process --

CHAI RVAN APOSTOLAKI'S:  Go through the
exanpl e now or --

MR ROSEN:. Yes, why not?

CHAI RVAN APOSTOLAKI S Ckay.

MR. FORESTER  The example, the ten
exanpl es trying to show how we were treating the
al eatory factors. So to avoid confusion, 1'll nake
the point this is a fairly sinple context.

The initiating event is a stuck-open
ADV. And the human action, it's a single unsafe
action that we're quantifying. It's a failure to
isolate that ADV within 30 m nutes.

You' |l see that the scenario itself is
very sinple. There's only a few strongly inportant
factors. This gives you the relationship between

t he procedures they've had, their training and the
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timng of the scenario are basically the critical
drivers of performance here. Because, again, we
wanted to illustrate what was done at the aleatory
factors.

So in this case you have a snmall
secondary site depressurization which can lead to
over cooling. That's a PTS concern. |In order to
achi eve this action, since the ADV is stuck-open,

t hey have to go up on the roof and use a reach rod
to conplete the isolation.

And the instructions for that occur --
to closing the ADV occurs in EOP 1.0. But the
instructions to go to the roof occurs later in the
excessi ve steam denmand procedure at step 14.

Just in ternms of the timng, it takes ne
five mnutes to get to the step that says cl ose the
ADV in EOP 1. To execute the action, to diagnose
the need for it, assign someone to go do it and
conplete the action is about 15 m nutes. And note
that it was estimated it would take about 15 m nutes
for the crewto reach step 14.

So the idea is they're going to have
anticipate the need for this action, prepare for it
ahead of tine, if not go ahead and send soneone

before they even get to that step in the procedure.
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So, again, the issue is they have the
procedure. They had trained on howto do this. And
t hey have the timng concerns.

CHAI RVAN APOSTOLAKI'S: We shoul d go over
it in a separate Subcommittee neeting | think

MR FORESTER Ckay. Go over it
separately.

CHAI RVAN APOSTOLAKI'S: Ot herw se we have
guestions now, and it's too detailed for today.

MR FORESTER And then is the list of
aleatory factors that they kind of canme up

CHAI RMVAN APOSTOLAKI S:  Crew having a bad
day. How on earth do you know that? You don't know
t hat .

MR, ROSEN: Well, it's true they have
good days and bad days. |It's just an aleatory fact.

CHAI RVAN APOSTOLAKI'S: A lot of things

are true, but we don't nodel them okay. Having a

bad day --

MR POAERS: You're looking at it, |
think, in the context of creating a nodel here. |If
|"mlooking at this and creating a database, |'m

taking a Monte Carlo sanple of a distribution here.
And |'ve got five or six people I"mgoing to take

that distribution. And fromthose results |I'm goi ng
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to infer a distribution, in which case | want them
to sanple out of the aleatory uncertainties. Sure,
when they do that because |'mgoing to use that to
infer to distribution.

CHAI RMVAN APOSTOLAKI'S:  But to sanple
then, | have to have a distribution to sanple from

MR. ROSEN: No, no, no, no. No, you do
not. Absolutely do not. You're using the sanple
itself to infer the distribution.

In a well known paper by an esteened
menber of the ACRS showed exactly how to do that.

CHAI RVAN APOSTOLAKI S:  Oh. W0 was
that? Wallis?

MR PONERS: | had said esteened.

MR. FORESTER:. One particular one to
note, this action has to be done out on the roof.

If it happens to be snowing at the tine, that could
be a strong --

MR. POAERS: You want people to sanple
that and you want themto give the weight to that
that they think it should be given. One guys clinbs
wel I on snow, thinks everybody clinmbs well on snow,
he's going to give it a different weight than the
guy that's afraid to wal k out of his house when it's

sSnow ng.
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MR. FORESTER: Correct.

MR POAERS: But you want himto do that
as he sees it.

MR. FORESTER At | east he considered

MR. POAERS: Because you're taking a
Monte Carl o sanple that you're going to try to infer
what is the underlying distribution fromthat
sanpl e.

MR. FORESTER. Ri ght.

MR. PONERS: And in that respect | think
this is as well founded as anything | can think of
to do this.

Now, the problemis with, what did you
say, you had five or six peoples doing this?

MR. FORESTER. Ri ght.

MR. POAERS: |Is that you're going to get
a relatively uncertain distribution, but that's
okay. You can do sonething with that.

MR. FORESTER. We'll show you what we
got on this one.

MR. POAERS: kay.

CHAI RVAN APCSTOLAKI'S:  Ninety-ninth
percentile is one. So there is one percent to go

above one? Ah.
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MR. FORESTER: That expert was making a

poi nt .

CHAI RVAN APOSTOLAKI' S:  There goes what's
his name --

MR PONERS: Ceorge, if they'd witten
out .99995 you'd been all over their case for
excessive precision. | mean, they can't win on this
one.

CHAl RVAN APCSTOLAKI S: So?

MR PONERS: Fair.

CHAI RVAN APOSTOLAKI' S: Wiy do you rel ate
it to the theory of probability here, but that's
okay.

MR. POAERS: The point is it is highly
likely they will fail, and they recogni ze that.

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

MR KOLACZKONBKI :  The bottomline is
what went into the PRA nodel. A histogramwas built
formthat.

CHAI RMAN APOSTOLAKI S:  The consensus?
But you don't have to do that?

MR KOLACZKOABKI :  And then that was put
into the nodel .

CHAI RVAN APOSTOLAKI S:  They agreed, no?
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That' s good.

MR. POAERS: And then you can end up
with a nice continuous distribution fromthis--

MR. FORESTER: Yes, we actually used the
hi st ogr am

MR. POAERS: Wiat's nore, if you treat
this as a Monte Carlo sanpling, and it probably
isn'"t because it's not truthfully random sanpli ng,
but if you treat it that way, you can understand
what your uncertainty in each one of the categories
are.

MR KOLACZKOWEKI :  But for instance,
this was very typical of the kinds of results we got
during the PTS work when we did these elicitations.
This is typical of the order of magnitude difference
bet ween t he upper and | ower bounds. Typical of the
kinds of -- you know, if you approxi mated the nean
value in this case, it would probably be around I'm
guessing .1 or .2. They didn't give a high chance
of success for this action in 30 m nutes.

MR. POAERS: |f you want to think about
this distribution in or is it really the nedian.

MR KOLACZKONBKI :  Well, as | said,
really what went into the nodel was the whole

hi st ogr am
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MR. POAERS: Yes. But when you

characterize this distribution, because it is so

“"tallish.”

MR KOLACZKOWBKI :  That is true.

MR. FORESTER. So what ?

MR PONERS: It has such a long tail.

MR, KOLACZKOWBKI: Yes, it has a | ong
tail. Skewed. Right.

MR. POAERS: Well, | can sinply say |
know what you're doing and -- | nean, it's as you
say, | don't know how you do it any better than that

gi ven the constraint.

MR KOLACZKOABKI: It's an attenpt
because no one el se has done it.

CHAI RMVAN APOSTOLAKI'S:  No. | think this
is the best you can do. | nean, | don't see what
el se you coul d do.

MR. POAERS: You can use anchor acti ons.

MR. LEITCH Wth analysts 1 and 3, the
25th and 50th percentile nunbers seemto be reversed
from one what m ght expect. Is there sone particul ar
reason for that?

CHAI RVAN APOSTOLAKI'S:  What is this?

MR LEITCH One and three.

MR, KOLACZKOWBKI :  Onh, yes, there nust
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be a typo there. 1'msorry.

CHAI RVAN APOSTOLAKI'S:  One and three.
What happens there again?

MR, KOLACZKOWBKI: I'msorry. There's
got to be a typo on this line. Sonething' s wong
t here.

MR. FORESTER: Yes, sonething happened.

CHAI RVAN APOSTOLAKI S: Sorret hi ng
happened?

MR FORESTER  Well noted. Well noted.

CHAI RMVAN APOSTOLAKI S:  Okay. Let ne ask
you a coupl e of questions because your next slide is
your concl usions here.

One of the things that has bothered this
Conmmittee is when sone real licensing actions |ike
power uprates are submtted -- well, first of all,
t hey use one nodel for HRA which was denocratically
el ected as the proper nodel. And then they say, you
know, in the baseline nodel the available tinme for
the operators was 42 mnutes. This was the
probability. Now it goes down to 39 minutes after
t hey operate and woul d change the probability a
little bit.

Al that is really armwaving and a

qualitative argunment that it is not going to change
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much, woul d have been good enough. But the question
is, though, because it will come up in the future,
too, how do -- by the way, the sane probl em appears
to be present in the case of commobn cause failures
where now people are trying to design new reactors
and they go to the PRA guy and say help ne here.
And the PRA guy says well common cause failures
dom nate. Wiy? Beta, delta, gamma. And the
desi gner says tell nme what to do to reduce them
They say | don't. | mean, they are .1 al ways.
And | think we're al nost going the sane
way here. \Wat can one do to figure out what the
di fference of 39 versus 42 m nutes make? \Wat
difference it nmakes to the estimate? Do | have to
go through the whol e expert opinion elicitation
process again? How do | figure out how sensitive
t he consensus distribution is to individual factors?
That's not your job right now, but is
t hat sonething that we can think about for the
future?
MR, KOLACZKOWSBKI : | would just comment,
i ke taking this exanple and the previous slide, |
t hi nk John had a list at the end that showed these
were main -- that last bullet. These were the

things that the experts thought really, really drove
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the nunber. So if tine available, for instance --
now, granted, we established a set tinme so that's
time is sort of out of the equation. But, you know,
| guess what we're saying is if you' re | ooking at
factor that they don't think is really dom nate to

t he performance of that particular act, then you
woul dn't have to go back and redo the whol e thing.
You'd say time is not an issue here, or at |east
we're tal king about a few mnutes time is not an

i ssue.

CHAl RVAN APCSTOLAKI S: But you say
probl ems in execution were an issue.

MR KOLACZKOWBKI :  Yes.

CHAI RVAN APOSTOLAKI'S:  And |' m comi ng
back to you if that's the issue, |I'mgoing to have
special training in this particular action so M.
Rosen wi |l be happen and M. Leitch. They will see
it, this is what we do.

Then if | cone back to you and | say |
have established this and |'ve spent some noney
doing it, can | change the distribution now?
Probably you can't with what we know now, we can't.
And as long as we were dealing with assessnments for
exi sting reactors, this was not a nmajor problem

But future reactors, | think we are -- and | see it
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already in the common cause failure area where
people are throwing their arns up and saying --

MR. POAERS: Here's the problem George.

CHAI RVAN APOSTOLAKI S: What ?

MR PONERS: It seens to nme that the
guys that are designing advanced reactors don't have
the table that we saw before and they don't have the
redlines that see here.

CHAI RVAN APOSTOLAKI S: For human, you're
right.

MR PONERS: And so -- and | think their
desperat el y handi capped because if you | ooked at
those tables and you told nme that | have an ECOP
action that at the 99th percentile three out of four
guys that know this plant pretty well think there's
a greater than 50 percent chance of failure on this
thing, I"'mgoing to be upset. I|I'mgoing to want to
know why. And --

MR ROSEN: And | want to know what |
can do about it.

MR. POAERS: And if they tell ne that
the potential for bad weather, then I'mgoing to
figure out sone way that they don't have to go out
into the weather to fix that thing.

MR KOLACZKONEKI :  Exactly.
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MR PONERS: And if they tell me that

it's slow and nonaggressive truths, I'mgoing to go
talk to nmy trainers and say you got a problemin the
way you're training these guys. And they tell ne
the ADV indicator sucks, I'"'mgoing to say fix the
damm thing. Because | can't live with -- it's not
the | ow nunbers that bother me, it's the higher
percentiles. And that's the thing that these guys
are getting out of this stuff that's so exciting is
instead of giving ne it's .01 at 41 mnutes and it
goes to .13 at 39 mnutes; they're telling nme in the
extrene when the crews do have bad days, when there
is bad weather |I've got a problem | don't have a
problemat the nmedian. | got a problemon those
rare bad days.

MR. ROSEN: There's sone actionabl e
stuff that comes out of this.

MR PONERS: And it's actionable. And I
agree, one of those is actionable.

CHAI RVAN APOSTOLAKI'S: | agree. But the
gquestion is can we do a little better in providing
gui dance? | nmean, that's not your job here. Maybe
in the future as to how these nunbers -- | nean
according to what Dana said, | can always go back to

the designer lists and say now |I've done this, would

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

189

you still give nme this 90th percentile, right? But
t hat means repeating the expert opinion elicitation
process, which is kind of --

MR PONERS: Well, | nmean, what | can do
is go through and | ook at the docunentation --

CHAI RMVAN APOSTOLAKIS: | can do it
nyself. | can do it nyself.

MR PONERS: | nean the redlines here
tell me everything | need to know if | had that
table, and the redlines -- if |I'm designing or
fixing a plant --

CHAl RVAN APCSTOLAKI S:  Yes.  Yes.

Absol utel y.

MR PONERS: -- | don't need to know
anynore.

CHAI RVAN APOSTOLAKI'S:  Absolutely. And
in the common cause failure area, unfortunately, we
don't have that.

MR PONERS: Well, what | see is the
advanced reactors running are running around maki ng
plausibility argunent; oh this is tough to do and
this other thing's not tough to do. And they don't
have this.

CHAI RVAN APOSTOLAKI S:  They don't have

it. They don't even want to think about it at this
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st age.

MR. POAERS: Yes, they don't even know
how to think about that.

CHAI RMVAN APOSTOLAKI'S: At this stage
it's really can we reach this tenperature and so on.

MR. POAERS: You guys ought to go do
about a zillion of these and publish a book of them

CHAI RVAN APCSTOLAKI S: I n gener al
t hough, anytime you rely on experts to create sone
consensus, you have that problem that the result we
don't know how sensitive it is to individual, even
t hough we may take action to renedy sone of the
probl ems we have, like in this case problens with
execution. You know, we do sonething about it.

But that's not your problem | nean,
|"mjust saying that this is sonething, especially
the CCF issue, | nean the guy's .1. Wat if | do
this? Well, .9. Hey, big deal.

MR. POAERS: | mean you're conpl ai ning
about sonmething that these guys can't fix for you.

CHAI RMVAN APOSTOLAKI'S: | know.

So you' re done, John. Thank you very
much. You did very well.

MR. FORESTER: Thank you.

CHAl RVAN APCSTOLAKI' S:  Susan, we're
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supposed to go to lunch at 12:00. How |ong do you
need? You have 15 mnutes. Can you do it in ten?

DR COOPER: | could do it in five, it
j ust depends on how nuch you want to talKk.

MR. POAERS: George, she can do it in
five. You can't do it in five.

CHAl RVAN APOSTOLAKI S: Pl ans for
i mprovi ng ATHEANA practi ces.

MR POWERS: Let ne go eat.

CHAl RVAN APCSTOLAKI S:  Let's go eat.
But you will shorten it a little bit and neet back
at 1:007?

MR. POAERS: Wiy don't we be back at 20
m nutes after 1:00.

CHAl RVAN APOSTOLAKI'S:  One hour from
now? GCkay. A full hour. W' re back here at 1:20.

(Wher eupon, at 12:20 p.m the
Subcomi ttee adj ourned, to reconvene this sane day

at 1:22 p.m)
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AAF-T-EERNOON S-E-S-S1-ON
1:22 p. m

CHAl RVAN APOSTOLAKI S:  So the next
presenter is Dr. Cooper.

DR COOPER Yes. Are we ready?

CHAl RVAN APOSTOLAKI S: Yes.

MR. POAERS: How do you know if she's
ready? You only know that you're ready.

CHAI RMVAN APOSTOLAKI S: W have a quorum
here. Well, there's on quorumin the Subcommittee
neetings, right?

MR. PONERS: You cannot have a
Subconm ttee by yourself.

DR. COOPER  Yes. This portion of the
talk is to address the inprovenent in ATHEANA
i npl erent ati on.

And we have just a short presentation.
We only have to do this one tine.

The issue with regard to ATHEANA
i mpl enentation is that in the past we have had
conments that the inplenentation of ATHEANA is
cunmber sonme, the docunent is large. As you know from
sonme of the presentation this norning, we' ve done
sone additional work since NUREG 1624 Revi sion 1 was

publ i shed. And we al so have had sone applications
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of ATHEANA, and there's sone | essons |earned from
t hose applications that we could share with
potential users.

The solution to those issues is to have
an addendum to NUREG 1624. This addendum woul d
i ncl ude an up-to-date description of the
quantification approach including the approach to
t he uncertainty analysis, although we're just in the
pl anni ng stages for what this addendum woul d
include. Qher topics that we think that would be
appropriate to address would be to focus in on sone
of the specific tools that are discussed in 1624
t hat woul d be nost useful to a HRA practitioner.

For example, we could exclude fromthis addendumt he
| engt hy description of the knowl edge base, you know,
t he theoretical background. Al so the approach for
eval uating events. But we woul d include the process,
t he HRA process that ATHEANA provi des including the
search process for human failure events and the
search process for deviation scenarios.

Addi tional new information that we could
include in this addendum woul d be sone nore
practitioner guidance what we could call "fast-
track” approaches for applying ATHEANA.

The way ATHEANA is witten right now
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there's the inplication that you do all of ATHEANA

or none of ATHEANA. And that's not really the way

t he applications have worked out, for exanple with
PTS. We discovered that we did not need to exercise
fully the deviation search process and there were
some ot her aspects of the tools that ATHEANA
provides that didn't need to be used in doing the
application for PTS.

In addition, there are | essons |earned
fromthe ATHEANA applications that we coul d discuss.
Sone of those may include sone of the things that we
di scussed this norning about the expert opinion
elicitation directed by the facilitator and sone
i mprovenents there.

Anyway, these are sone of the exanples
of topics that we think would be appropriate to
include in the addendumto NUREG 1624. It is in the
pl anni ng stages right now W have a draft that
shoul d be ready soon of what m ght be included, but
that work will be probably starting this sumrer.

MR. POAERS: Are you proselytizing
ATHEANA?

DR. COOPER: Well, you nmean in this
docunent or as |'m speaking this nonment?

MR. POAERS: Generally.
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DR. COOPER: |'mone of its devel opers,

so | guess you could say that | amone of its
apost | es.

MR. POAERS: Well, no. [|'mwondering
is, | mean are you trying to convince the world to
use ATHEANA?

DR COOPER | would say that --

MR PONERS: Proselytizing neans with
religious fervor that you're trying to --

DR. COOPER: | would say trying to nake
it nore accessible to people so that they're not
di ssuaded fromusing it because of sone of the
criticisns that it seens like it's too big of a
project to undertake and that -- of course, we have
a quantification process that's not been docunent in
NUREG just in a paper. So there are bits that are
not there.

So | guess in a sense you could say
that's true, but really it is nore of a users guide
to try to better be able to use the tools in ATHEANA
and al so to have the up-to-date tools for ATHEANA
Provi de sone exanples also as to how it was used.
The exanples in the NUREG are realistic in the sense
that there is real plant information in it, but we

did not exercise the process as we did for the PTS
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st udi es.

MR. POAERS: Are there things like
ATHEANA user groups and --

DR COOPER Not that |I'm aware of.

MR. PONERS: And trying to convince the
Eur opeans to adopt this?

DR COOPER  Not specifically.

MR. LEITCH  Could you contrast for ne
bet ween ATHEANA and SPAR-H? WAs SPAR-H derived
usi ng ATHEANA or are they simlar, or am| going two
different tracks on that --

DR COOPER |I'mnot very famliar with
SPAR-H, but ny understanding is that SPAR-H was
supposed to incorporate some insights from ATHEANA.
But SPAR-H was not devel oped fromthe ground up.
You know, from basic behavioral nodels and stuff
i ke that using event analysis and stuff |ike that,
noving forward with the nodel and so forth. That's
t he way ATHEANA was devel oped. SPAR-H is trying to
use, as | understand it, tries to use sone of the
i nsights from ATHEANA but is not devel oped the way
ATHEANA was. Nor does it have the sanme intent.

M5. LOS: Bruce, you want to try to
answer .

DR. COOPER: Yes, that's probably a good
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background.

MR. HALLBERT: The SPAR-H met hod was
devel oped in a response to a request fromNRC to
support their reviews of event information operating
experience that was comng in and for a nmethod that
could be used in trying to update the conditiona
core damage probability and other risk matrix.

| think that it did benefit a ot from
the thinking that was present in ATHEANA. It does
rely upon sone behavioral nodels and provides
i nformati on about behavioral sciences literature
t hat was inspired by.

It does provide a very direct and very
accessi bl e approach for analysts to conduct
qgquanti fication.

| think the initial inception of SPAR-H
sort of assumed that the errors were brought to the
anal ysts and so there was not as exhaustive a search
strategy, nor was there necessarily an attenpt to
try to identify base cases and devi ation from base
cases, which is very much the flavor of ATHEANA.

So | would say, you know, | think that
they do different things. They were probably
inspired by different needs. | think that they

woul d probably suit different applications very
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wel | .

| mean, | could imagine in ny ow m nd
using them for different things.

MR LEITCH Ckay. Thank you. It
hel ps.

MR HALLBERT: |If that hel ps you.

CHAI RVAN APOSTOLAKI S: Next slide?

DR COOPER That's it.

CHAI RVAN APOSTOLAKI S:  Okay. Next
speaker then.

M5. LOS: Yes. The next slide is on
dat a devel opnent and probability transition slide
for Bruce Hallbert to talk to us about the donestic
criteria on devel oping data. | just want to rem nd
you that last year we did all of the prototype and
we devel oped the processes for collecting
information and now we're nore into | oading the
dat abase with events and are | ooking at the
gquantification aspects. So with that, Bruce. o
ahead, Bruce. Go ahead.

MR, HALLBERT: Ckay.

The presentation |I'mproviding this
afternoon is on the project systemwe call HERA, the
Human Event Repository and Anal ysis System

CHAI RVAN APOSTOLAKI'S:  She was the w fe
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of Zoos.

MR HALLBERT: As we discussed this
norni ng, HRA influences the uncertainty of PRA
results and specifically the problemin the strength
of avail able date contributes to this. So the issue
for us is that data are needed to devel op nodel s and
to estimate probabilities for use in probabilistic
ri sk assessnent.

Recogni zing this need and the fact that
data are sparse, while they nay be sparse is there
is still alot of information or we m ght evidence
about human performance avail abl e through a nunber
of sources. And our thinking has been to both | ook
at Bayesi an nethods that would allow us to use this
type of information in devel oping estimates of human
error probabilities.

Qur solution then in this project is to
devel op a systemcall ed HERA to devel op data that
are relevant and qualified for use in human
reliability analysis, and along with that to devel op
and apply the techniques to use the information from
HERA to estimate human failure event probabilities.

The background for this, as we all know,
human reliability nethods do use structured

processes to identify potential human failure
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events, as well as to estimate the |ikelihood of
human failure probabilities. Mdst of these nethods
also either permt or direct the analyst to take
account of conditions that are present at the tine
t hat performance occurs, as well as a context in
whi ch they're going to happen.

Many of the approaches do identify the
types of conditions that may be inportant and
provi de sone gui dance on how to account for their
effects. Although there is sone variation anong
human reliability nethods as to which performance
shaping factors to account for, and specifically how
t hose performance shaping factors are accounted for.
And by that | nean the types of ways they are
assi gned, the inportances that they' re assigned, the
speci fic mathemati cal nodel s, whether the
performance shaping factors or coefficients have a
i near nodel or whether they're in the exponent of
an exponential distribution.

So as a result of these things, there is
still considerabl e anal yst judgnent that is applied.
And as a result, these things sort of all conbine
and contribute to the fact that differences both in
t he magni tude of these types of effects as well as

qualitative differences as to which performance
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shaping factors are accounted for continue to
contribute to the uncertainty in the resultant risk
netric.

The objective of HERA is to provide
i nformation about human performance from PRA
rel evant settings that includes information about
t he kinds of conditions that affect human
performance that are consistent with the way that
human reliability analysis treats human performance.
So we want to support both human factors as well as
human reliability analysis activities.

The approach in general to this project,
if I were just to summarize it into these five
steps, has been that we have reviewed a nunber of
i nformati on sources and we've identified sonme
sources of information that we believe can be used
to informhuman reliability analysis activities.

And the last time that | cane here before the ACRS
we tal ked about sone potential sources of
i nformati on.

W have wor ked on devel oping a fornal
process for analyzing these kinds of information and
on the nethods to extract HRA-rel evant aspects from
t hose informati on sources.

Based on that approach, we have
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performed of anal yses of information on these

candi date information sources and we have extracted
information, HRA-relevant information. Along with
that, we have devel oped a repository that we use to
store informati on about this. And the intent there
is to make the information available not only wthin
a stand al one systembut to integrate it or to
design it with integration in mnd with other NRC

i nformati on systens.

Along with that, as | nentioned earlier
we are enhancing the capability to use this
i nformati on using Bayesi an type nethods.

CHAI RVAN APOSTOLAKI'S:  Now this
information you're collecting will be nade avail abl e
to the experts during the process we di scussed
earlier by the facilitator?

MR. HALLBERT: That's one of the things
that could be done with it. | want to point out
that right now the HERA system does not have a front
end to it. It does not have a user interface. So
what |'m describing right now are basically data
devel op and extraction activities that are going
into a system The next phase, you know, we woul d
hope woul d be that we would | ook at sone of the

ki nds of activities that HRA anal ysts woul d use the
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i nformati on and how we woul d structure the front end
to support different users and uses of that
information. W still need to do that.

CHAI RVAN APOSTOLAKI'S:  Right. But, |1
nmean, when you devel op Bayesi an net hods, you're
devel opi ng sone sort of distributions.

MR, HALLBERT: Yes.

CHAI RVAN APOSTOLAKI S: And you don't
want to preenpt the expert opinion elicitation
process that ATHEANA has?

MR, HALLBERT: Yes.

CHAl RVAN APOSTOLAKI S:  So presumabl y
these kind play the -- like in the SSHAC report
where all sorts of analyses that were done on
vari ous nodel s, you have the attenuation nodel of
this guy and these are the results. So all this
information is presented as a group of sensitivity
anal ysi s perhaps to the experts and then you go
t hrough the process. But you have to have sone
i dea.

MR, HALLBERT: Yes.

M5. LOS: Exactly.

CHAI RVAN APOSTOLAKI' S:  You' re objective
is not to develop the distributions for --

MR. HALLBERT: No. Exactly not.
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MR. ROSEN: You're not giving this stuff

operating crews |ike was described earlier, are you
suggesting that?

MR HALLBERT: W' re not doing anything
with this in terns of --

MR. ROSEN: Yes. | nean, that seens to
me -- I'mnot sure that that would be particularly
useful .

M5. LOS: The intent here is nore for
t he anal yst to chose event situations, context that
are simlar to those that he/she will have to
anal yze and create a distribution that would help
hi m enhance his capability to make deci si on about
the current situation or just straightforward an
approach and update his estinates.

MR. ROSEN: Yes. What | was saying is
you're using it in that way is fine. But to give it
to subject matter experts like trainers and
operators and all that, they'd just be dunbfounded.

MR. HALLBERT: | agree. This is
sonething that's specifically designed to support,
you know, PRA and HRA analysis. And it is, as |
said and | would really enphasize, we haven't
conmpl et ed devel opnent or really started devel opnent

of the front end or the user interface to figure out
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how to extract the information or how to present
that for different purposes.

MR LEITCH Right. So that I
understand here, the NRC i nformati on system m ght be
sonmething like |licensee event reports, for exanple?

MR HALLBERT: Exactly.

MR LEITCH And you woul d | ook through
t hose and screen them for where human reliability
i ssues were invol ved?

MR HALLBERT: That is in fact -- that's
a couple of slides fromnow, but that's exactly what
we' re doi ng. Yes.

MR LEITCH: Yes.

MR HALLBERT: That's one of the hunman
resources we're using.

MR LEITCH  The hard thing about that,
when assessing probability of failure, and maybe
that's not one of the purposes of this, but you
don't know how many tines that operation was done
and went perfectly without a hitch. You tend to
find out just about the times there were problens.

MR HALLBERT: True. And then there's
been a problem you know, in the past wth human
reliability data because if we take sort of the

frequenti st approach where we want to count the
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nunber of opportunities and identify the number of
errors, we sinply have never had access to that kind
of information.

MR LEITCH:  Yes.

MR HALLBERT: But if we take nore of a
Bayesi an approach and we | ook at events where there
are opportunities to succeed as well as to fail and
try to understand the conditions that were present
at the time, and collect events in which successes
and failures occur, then I think we can treat that
information to devel op nore conditional failure
probabilities. And that's nore also in line in
thinking with sort of the type of cal cul ationa
approaches that nmore of the second generation
nmet hods are trying to enpl oy.

MR. LEITCH  You're not going to get
that kind of data fromLERs, right? | mean, there
may be ot her sources that would be hel pful, but --

MR, HALLBERT: We'll get sone
information from LERs that can contribute to that
that we'll say, for exanmple -- 1I'll cone to sone of
that in just a couple of slides here.

MR. LEITCH  kay. Ckay. Yes.

MR HALLBERT: Hopefully, I can -- okay.

So initially, we consider severa
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courses of information such as operating experience,
t he behavi oral sciences literature, sinulator
studies data as well as fromother industries. And
we began and are currently working with the
operati ng experience sources such as LERs and
augnented i nspection teamreports and the like. W
al so have access to other information beyond that.

The reason for that is that this
information is highly applicable to the NRC m ssion.
It's inplicitly risk-relevant. |It's been revi ewed
fairly well.

From t he perspective of providing sort
of a conplete record of what happens in sone of
t hese events, these sources provide information
about what goes wong sonetinmes in events, as well
as what goes right. So with sonme additional
analysis we think that they al so provide information
about the kinds of performance shaping factors that
are sonetines present in operating experience and
that may contribute to human perfornance.

The structure of HERA and specifically
the kind of information that we're working on
extracting fromthese sources are sunmmarized in this
slide here.

The first is that there is an event
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summary whi ch are the basic denographics of
operating experience: Dates, |icensees, the plant,
the initiating event, the basic events and things
like that as well as the source docunents that were
enpl oyed. So if we're working for LERs, for
exanmple, there will be links directly to the LER
source docunments. If an AIT, we'll link as nuch as
possible to information fromthe LER that's
avai | abl e.

It's frequently the case that there are
nmul ti pl e sources involved in every analysis that we
perform So it's not just one source that we use.

W try to use as nmany sources are avail able and
provi de information.

The next thing that we do is we provide
a graphic tinme line and descriptive information for
what we call subevents. In other words, in many of
t hese cases you have sone pre-initiator failures
that you identify after the fact. You then have an
initiating event and you have a conbi nati on of human
per formance, sone of those successful and sone of
t hose unsuccessful. And we try to docunent those on
atime line so that an anal yst can see the nost
salient things that occurred and that contributed to

the event, both in terns of its initiation as well
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as its recovery.

W identify within our system you know,
t he perform ng organi zations that were invol ved and
contributed to the performance of the systens, the
types of activities that occurred. For exanple, we
use sort of a taxonony of action and di agnoses which
is consistent with nost HRA nethods these days. W
further subdivide that information into, as | said,
pre-initiator, initiator and post-initiator actions,
which is consistent with PRA

Provi de information about successes as
wel |l as failures, distinguish between active
failures versus latent failures. And we describe
i nformati on as best we can about performance shapi ng
factors.

The specific performance shaping factors
t hat we describe are consistent with the type that
are described in the SPAR-H HRA net hod. The reason
for that is that there was a very thorough revi ew of
per formance shaping factors in HRA nmet hods that was
performed as part of the SPAR-H devel opnent and we
feel |ike nost of the PSFs that are used in HRA at
| east by many of the methods, are addressed by those
SPAR- H per formance shaping factors.

W then describe information in there
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about plant conditions, specifically the factors
that contributed to the events involved in the
operating experience. And then we talk nore about
the function systemunavail abilities, and very
inmportantly we try to identify where possible
dependenci es.

CHAI RVAN APOSTOLAKI' S:  Are you doing the
root cause analysis? It sounds to nme |ike what
you' re doi ng.

MR. HALLBERT: No, we're not doing a
root cause, per se.

CHAI RVAN APOSTOLAKI'S:  But a lot of it
is root cause analysis, is it not?

MR HALLBERT: | think some of the
information in here mght be.

CHAI RVAN APOSTOLAKI'S: | nean, the PSF
information, the plant conditions and all that; is
that what you're trying to find in --

MR ROSEN: Well, the LER will have sone
ki nd of root cause analysis, assuming this is an
i mportant event, which | think you are.

CHAI RVAN APOSTOLAKI S:  The Al Ts have--

MR. ROSEN:. The LER will be, you know, a
qui ck one. Be what, a 24 hour, a 72 hour LER And

then a follow up report usually 30 days fromthe

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

211

date of the occurrence, which has the root cause
analysis init. And that will be rich, if it's a
good one, in PSFs and whether it was a pre-
initiator, initiator, post-initiator. Something
about the dependencies, function system --

CHAI RVAN APOSTOLAKI'S:  But are these
avai l able to the NRC?

MR, ROSEN:  Yes.

CHAI RMVAN APOSTOLAKI S: They are?

MR, ROSEN:  Yes.

CHAI RVAN APOSTOLAKIS:  So it sounds to
nme like that's what you're doing. Essentially a |ot
of what you're doing is really the root cause --

MR ROSEN: No, they're not doing a root
cause analysis. They're extracting it fromthe
LERS.

MR, HALLBERT: Yes.

CHAI RVAN APOSTOLAKIS: Right. But it's
a root cause analysis informtion?

MR. ROSEN: Yes. Root cause anal ysis
information or the human actions described --

CHAI RVAN APOSTOLAKI'S:  Yes. Yes. Wth
human actions invol ved.

MR HALLBERT: Well, sonme of this

information is very simlar to the types of things
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you do in a root cause analysis. But | think root
causes analysis has a different connotation that
what we're trying to -- what we're intending to
per f orm here.

CHAl RVAN APCSTOLAKI'S:  Yes. You are not
actual ly doing the anal ysis because you don't have
access to the information at the plant.

MR HALLBERT: Exactly.

CHAI RMVAN APOSTOLAKI' S:  That's why the
augnent ed i nspection teamreports --

MR ROSEN:. You'll have that report in
some cases

CHAl RMAN APOSTOLAKI'S:  -- are really
very useful here

MR, HALLBERT: Yes.

MR. ROSEN. But you're going to extract
what those reports, the augnented inspection report
and the licensee's root cause analysis fromhis
follow up LER extract the inportant in that. For
i nstance, you have in this slide fromthat and then
put it in the database.

MR, HALLBERT: True.

MR. ROSEN: You're not trying to make
any i ndependent -- draw any independent concl usions

about the event?
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MR. HALLBERT: (Occasionally where the

i nformati on has not been collected in the way that
you' re tal king about, we try to integrate that from
what ever sources are available to us. So we use
what ever sources are avail able, as nuch as possible,
to integrate and provide as conplete a record and
description of these things as we can.

CHAI RVAN APOSTOLAKI'S:  Wouldn't it here,
especi ally when you're tal k about perform ng
organi zations, wouldn't a work processes be
i mportant there?

MR HALLBERT: Absolutely. | know of no
other way to assess the issue of dependency because,
you know, many of the pre-initiated failures, those
wor k processes inply that dependency, the major
dependencies is that sort of one m ght believe, as I
do, contribute to those pre-initiative failures.

CHAI RVAN APOSTOLAKI S: We did sonet hi ng
like this at MT sone tine ago. And it turned out
that the prioritization part was really prom nent
ever ywher e.

MR HALLBERT: |In fact, | was hoping if
we had the tine here to ask you sone nore about sone
of that because |I was hoping to follow up on somne

nore of that infornmation.
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kay. So in general, the process node
for this extraction works sonething like this. At
sort of a lower level we're calling event
description information, which is fairly objective
fromthe reports and information that are avail able
to us. And then fromthat we're trying to anal yze
the events to identify, first of all, what were the
errors and what types of errors occurred. And then
as we nove up -- nove through the information we try
to identify the types of things, the types of
information that tells us about what contributed to
t hose errors. For exanple, did we have peopl e that
were working without their qualifications current.
Was there some | ack of conmunication between two
perform ng organi zati ons doi ng sonmething on a common
systemat the same time. O, as we nove up higher,
were there sone cognitive |inkages between actions,
and this is where we mght start getting into the
i ssue of dependency.

For exampl e, you know, sonebody sees
somet hing. They believe it's one thing until their
actions sort of follow fromwhat they believe.

MR. POAERS: Maybe it's trivial, but I'm
goi ng to ask anyway.

It sounds to ne as you go through this
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t hi ng you' re di ggi ng deeper and deeper into it. Your
slides shows you going upward and upward. | nean, am
| m ssing sonme significance here?

MR HALLBERT: Maybe this is the inverse
of the how best human factors --

MR. POAERS: The triangle doesn't nean
anyt hi ng?

MR. HALLBERT: Well, | guess you could
say that as we nove up the triangle that there's
| ess and less information to extract because we're
extracting it.

CHAI RMVAN APOCSTOLAKI'S: O you're movi ng
to higher |evels of abstraction.

MR HALLBERT: Higher levels. Right.

CHAI RVAN APOSTOLAKI'S:  Put that in a
par al | el ogr am

MR PONERS: It could have been left off
al t oget her.

MR. HALLBERT: Maybe next tinme I'll make
a Venn di agram and see how that works. Ckay.

CHAI RVAN APOSTOLAKI'S:  Error types, what
does that nean?

MR. HALLBERT: On the slide previous as
we tal ked about whether it was an active failure of

execution, whether it was nore of a cognitive
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failure.

CHAI RVAN APOSTOLAKI'S:  Ch, these are not
phenot ypes and genotypes?

MR HALLBERT: No. No. Nothing like
t hat .

CHAI RVAN APOSTOLAKI S:  Everybody has his
own nonencl ature, except ne.

MR. HALLBERT: And we're not espousing a
particular HRA nmethod here. W're trying to provide
information that will support --

CHAl RVAN APCSTOLAKI S: But you guys
today are so above the fray. W' re not espousing
anything. We're just up there.

MR. POAERS: But you ought to use
ATHEANA, neverthel ess, right?

CHAI RMVAN APOSTOLAKI S:  Qut of our
references, six out of seven are ATHEANA.

M5. LOS: | definitely used SPAR-H

CHAl RVAN APOSTOLAKI S: What ?

MR HALLBERT: So this slide tells us a
l[ittle bit about the kind of information that we
have extracted so far. 1'd |like to enphasi ze that
to this point this project has been an R&D project;
big R and sort of small D. W've been working on

the process to extract information. And so during
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our first fiscal year we focused on events that

i nvol ved energency di esel generator failures. The
reason why we focused on that particul ar subset
because the systens were fairly simlar and so in
the process, as we're trying to extract information,
t hat would give us a chance to devel op our nethod
with simlar systens.

MR LEITCH And does that nean failure
to side and synchronize on demand? 1|s that what you
nmean by failure or is --

MR. HALLBERT: These were any tech spec
violations or LERs that related to enmergency diesel
generator failures.

MR LEITCH Ckay. Now, was 12 --
certainly not all of them right? They selected
t hese 12?

MR HALLBERT: | think that there's a
time period in here, | don't recall what the tine
period was, but over some period of tine they
identified 12 EDG failures from LERs.

MR. LEITCH  And then you | ooked at al

127

MR, HALLBERT: Yes.

MR LEITCH It wasn't like these are 12
sel ected ones? | mean, they're selected by a
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particular time period?

MR, HALLBERT: Yes.

MR LEITCH Right.

CHAI RMAN APOSTOLAKI'S:  This is the
totality of the events in a particular tine period?

MR HALLBERT: Exactly. That's our
entire sanple.

MR. ROSEN:. There are probably hundreds
out there.

MR, LEITCH Not in this time period.

MR. ROSEN: No, no. But if you |ook at
t he whole from say from whenever we started taking
good data, from say back 1980 maybe?

MR HALLBERT: Yes. It was a nore
[imted focus | think in ternms of the nunber of
years.

And fromthose 12 events --

MR. ROSEN: Well let ne ask you anot her
guesti on.

MR, HALLBERT: Yes.

MR. ROSEN. How recent was it? And the
reason | ask it is that the reporting in LERs has
i mproved progressively over this time, say from 1980
to the present. And in the early days what we got

was somet hing broke and we fixed it. And nowit's
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okay because we tested it. And that's all. You
don't get any of the human performance context in
the early years.

CHAI RMVAN APOSTOLAKI S:  Right.

MR. ROSEN:. You have to | ook for sone
quite nore recent stuff before you get any --

CHAI RMVAN APOSTOLAKI S:  That's why the
Al Ts are really the nost inportant source, because
they go into human --

MR ROSEN: But even the LERs now do
that. But --

CHAI RMVAN APOSTOLAKI S:  To sone degree.

MR ROSEN. My point is that there is a
spectrum as you go back in tinme to where you get
al nost no information on human performance.

CHAI RVAN APOSTOLAKI S:  Right.

MR HALLBERT: These were within at
| east the last five years.

MR. ROSEN:. Ckay. And | want to make
one nore point. |Is if you picked the wong tine
frame, again, you get exactly the wong answer on
human performance. | nean, if you pick, you know,
this thing broke and we fixed it, no human had any
hand in it.

MR. HALLBERT: Yes, | understand that.
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MR. ROSEN: And you're going to get the

wong answer because they sinply didn't tal k about
it.

CHAI RVAN APOSTOLAKI S:  You were sel f-
heal i ng.

MR. ROSEN:. Yes. That was right.

Sel f cause and sel f heal i ng.

MR. POAERS: Probably intimately rel ated
to the retirement of people that had their training
| or from subordinates of the Admiral Ri ckover

MR ROSEN: A conplicated point, |'m
sure.

MR PONERS: And he sinply didn't
bel i eve in human factor.

MR. HALLBERT: We're now processing this
year information fromevents related to common cause
types of failures.

CHAI RVAN APOSTOLAKI' S: I nvol vi ng humans?

MR HALLBERT: I nvolving humans, yes.

CHAI RVAN APOSTOLAKI S: What ki nd of
conmon cause failures are you tal king about?

MR HALLBERT: | can't -- | can't tell
you that right now because | honestly don't know.

CHAI RVAN APOSTOLAKI S:  Okay. Fine.

MR. HALLBERT: But we'd be happy to cone
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back and brief you on that.

CHAl RVAN APCSTOLAKI S: | mean, except
besi des just normal ones that we consider, I|ike
mai nt enance rel ated and so.

MR, HALLBERT: Yes.

CHAI RMAN APOSTOLAKI S: Because we' ve
| ooked for those and it's very hard.

MR, HALLBERT: Yes.

CHAl RVAN APOSTOLAKI S:  Very hard.

kay. Go ahead.

MR HALLBERT: In addition --

MR. LEITCH W heard an exanple | ast
week that would be interesting. | think it was at a
foreign plant, though, so it wouldn't be in this
dat abase. But | just thought it was interesting. A
m scalibration of a torque wench. And it was a
common potential failure. As | recall, they found it
before there was any problem but they m s-torque,
seriously ms-torqued a nunber of val ves.

MR. ROSEN: Hopefully, it was too little
torque, not too much

MR. HALLBERT: So as | was saying --

MR LEITCH | think it was too nuch. |
think they found it, though.

MR. POAERS: It's really easy to do too
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nmuch.

MR. ROSEN: Too nuch, you can damage the
conmponents.

MR, HALLBERT: So as | was saying, in
t hese event analysis -- or sorry, in these
extraction activities we consider both exanpl es of
successful human actions as well as failures. And
in the tinme period where we were anal yzing the
energency di esel generator failures as well as a
couple of AlTs that we | ooked at as well, we
identified approximtely 80 activities or 80 events.
We produced 80 records in that period in which we
anal yzed all these things that | was telling you
about previously. And typically what we find is
t hat between four and five on the average unsafe
acts or human errors and two positive human actions
whi ch are successful human actions in the LERs. And
simlarly when you | ook at the augnented inspection
teamreports, those are typically nore significant,
nore serious and we typically find between nine and
14 unsafe acts per AIT anal yzed event.

MR. POAERS: |If the LER events had been
anal yzed in the depth and care that the AIT events
were anal yzed in, would your three to four go to

nine to 147
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MR HALLBERT: | don't know if there is

sonething qualitatively different between the AIT
events thensel ves per se and the LER events or
whether it's nmerely a matter of the degree of detail
that's been applied to them | suspect there are
some qualitative differences. How nuch that woul d
effect what we would find if we analyzed --

MR. ROSEN: Well, the LERs are probably
witten in accordance with the LER requirenents, the
guide. And the AIT is done in accordance with its
procedures. So they have to go back to the procedure
for doing AIT and buck it against the procedure for
witing LERs, and there may be differences.

MR HALLBERT: So that sort of describes
t he process and the status of devel opi ng data and
extracting data from one source operating
experience. The question then that we asked
ourselves is how m ght we use sonme of this
i nformation, how we might inply it to informour
anal yses of human reliability for risk-inforned
appl i cati ons.

So concurrent with this data devel opnent
and extraction activity, we' ve been working on
nmet hods to produce quantitative results. And as |

alluded to earlier in this presentation, we're
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focusi ng on Bayesi an net hods as bei ng an approach
for using information that we extract.

The reasons for that are, as you can see
here, Bayesian nethods allow a greater use of
information. W can use themto produce paraneter
estimates fromthe observations that we're
extracting fromthese operating experience.

Another thing that's inportant is that
t he Bayesi an met hods account for casual and
condi tional nature of performance and context. And
that is inportant, that was inportant to us fromthe
outset that whatever method we choose shoul d be
sensitive to these types of issues and provide sone
sort of linkage to them

On the right side here, it's just sort
of a description of the general approach and
process. And there really is nothing unique at this
poi nt about applying it to this type of data versus
any ot her type of data.

CHAI RMAN APCSTOLAKI'S:  You don't need to
convince this Subcomm ttee of that.

MR. HALLBERT: kay. Here's an exanple.
| don't want to focus in too nuch detail on a
particul ar systemthat we chose here, which was

service water, because there are a nunber of plant
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specific differences between pl ants.

But essentially in an analysis the
person that did this found four sources of
information that had provided estimates of hunman
probability to recover a failure of service water
nucl ear service water. And they're fromthese four
sources. One was NUREG 5319, which | believe was
the Cconee PRE for sensitivity to human error. The
second was the former system NUCLARR. The third was
an anal ysis that these people perforned using the
SPAR-H, and this is a previous version of the SPAR-
H, like one revision past. And then the fourth was
in the ATHEANA docunent it describes al so human
error for nuclear service water recovery.

Yes.

MR. ROSEN: When you say failure of
service water, do you nean a train of service water
or a conplete function failure?

MR. HALLBERT: That's one of the
chal | enges of what we have right here. This has
both init. It's not just the recovery of one train
or two trains. There was not a conplete failure to
recover service water in --

MR. ROSEN: | should think not. W' d be

hearing all about if there was.
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MR HALLBERT: Yes. Right.

MR ROSEN. So it's the failure of
functi on of maybe one portion, one train perhaps?

MR. HALLBERT: | think the hunman
reliability analysis here was for the human failure
to recover service water given a failure.

MR. ROSEN. But there is no failure. So
it's when you have two trains of service water, or
three as sone plants do, you're usually running one
train or maybe two. And if you have a train
failure, well you're going to start getting heat up
and the other operators have to take an action to
secure the failed train and start the standby train,
or maybe operators don't have to do anything in sone
cases. It may be automatic.

So, we're tal king about failure
recovering the train. There is never a |oss of
servi ce water

MR HALLBERT: Right.

MR. ROSEN: | nean, except in extrene
cases, and it coul d happen.

MR HALLBERT: And | personally don't
recall exactly what these HEPs up here correspond to
if it was for one train or two trains.

MR ROSEN: -- train or functiona
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failure.

DR COOPER The analysis | think is for
a total service after failure.

MR. ROSEN: Now that point 6 days if you
have to total service water failure, you re not
going to recover --

DR COOPER Reports a certain set of
circunstances defined in the analysis, which is 1624
revision 1 appendi x D | think.

MR ROSEN: Onh, I'mnot arguing the
point. |'mjust saying what it neans.

DR. COOPER: Yes. Well, anyway -- | was
trying to find it in here. But | think it is for
the total | oss.

MR. ROSEN: |s your point also that
t hese nunbers are very different, all the way from
10 percent to 60 percent?

MR HALLBERT: Actually, my point here
woul d be that when you conbine the information from
t hese different sources -- when you try to pool
them you have a |ikelihood function in the Bayesi an
met hod and each of these four sources were used.

And you know that the sunms of these have to sumto
one.

CHAI RVAN APOSTOLAKI'S: V&It a mnute.
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Let ne understand here.

MR HALLBERT: | think that this sinply
reflects the |ikelihood that --

CHAI RMVAN APOSTOLAKI S: What | i kel i hood
is that? Is that a |ikelihood function or just
probability?

MR HALLBERT: This is the |ikelihood of
-- the likelihood that the anal yst assigned --

CHAI RMAN APOSTOLAKIS: So it's the
probability?

MR. ROSEN:. The probability of not
recovering service water.

CHAI RVAN APOSTOLAKI S: According to --
because one |ine above you say the I|ikelihood
function. So you say the word likelihood in two
pl aces, but they nmean different things?

MR HALLBERT: Right. They do. These
are the |ikelihood.

CHAI RVAN APOSTOLAKIS:  So let's cal
this probability.

MR HALLBERT: | think that this is the
I'i keli hood function, actually. This is the
i kel i hood function here and we're saying that in
terns of when you have these four sources and you're

trying to pool them you have to wait them
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CHAI RVAN APOSTOLAKI S:  Yes.

MR. HALLBERT: And so the anal ysts said
that they gave it a weight of .6 --

CHAI RVAN APOSTOLAKI'S:  Ch, these are the
wei ghts? They're not probability?

MR, HALLBERT: Yes.

CHAI RVAN APOSTOLAKI'S:  Ch, these are the
wei ghts. It's not even likelihood then, these are
the weights to the sources?

MR. HALLBERT: These are the weights to
t he source --

CHAI RVAN APOSTOLAKI S:  Ckay. It's not
i keli hood. The second word |ikelihood should not
be there.

MR. ROSEN. The weights to the sources.
Now | understand it because now you're not talking
about a train or a function, you're just talking
about how rmuch you believe each source.

CHAI RVAN APOSTOLAKI' S: But you still
don't know what each source or not is.

MR. ROSEN: No. No, we don't know that.

MR HALLBERT: Yes, and that's not
pr esent ed.

MR. ROSEN: You're saying you believe

ATHEANA a | ot nore than you believe SPAR-H?

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

230
MR HALLBERT: Exactly.

CHAI RVAN APOSTOLAKI'S:  Which is a
coi nci dence, | guess, of course.

MR. HALLBERT: Well, no. Actually, what
it was was they -- and | talked to the peopl e that
performed this analysis. And what they said was
t hat ATHEANA devel oped about 30 pages of wite up to
consi dering the scenario and the context and the
conditions that would give rise to human fail ure.

CHAI RMAN APOSTOLAKI'S:  That's fi ne.

MR, HALLBERT: The SPAR-H, the anal ysts
under st ood the event and these other two they just
pi cked informati on out of the source.

CHAI RMVAN APOSTOLAKI S:  One of the
problem-- well, that nmajor problemthat people
could try to pool different sources of information
together is the dependenci es anong the sources.

MR, HALLBERT: Yes.

CHAI RVAN APOSTOLAKI'S:  And in the PRA
busi ness, you know, when you are about to produce
something the first thing you do is go back and see
what exists, right? So | don't know that the SPAR-H
HRA is really independent of the risk sensitivity to
human error or NUCLARR  Not that -- you know, this

is a natural way people do business. So when you
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see .1 NUCLARR and .1 NUREG 5319, who did -- which

regul atory devel oped 5319?

MR HALLBERT: That was Brookhaven.

MR. ROSEN: Yes, we don't believe them

CHAI RVAN APOSTOLAKI S: Brookhaven
kay.

MR HALLBERT: That was a risk
sensitivity human error study where they showed nore
of the bathtub curve --

CHAl RVAN APCSTOLAKI S:  Yes. Yes. Yes.

So | think that's really where the issue
is, when you put information together.

MR. HALLBERT: | agree. | mean, | think
that that's -- and we -- now I'mnot trying to say
t hat we have solved that issue. | was just trying
to show --

CHAI RMAN APOSTOLAKI'S:  No, no. |'mjust
pointing out that this is really one of the najor
i ssues.

MR HALLBERT: It is. As well as the
priors.

CHAI RMAN APCSTOLAKI S:  So you' re sayi ng
that the ATHEANA estimate is the nost believable
one?

MR. HALLBERT: Only for the illustration
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here. W're not trying to suggest that this is a
result that we want to communi cate. What we're
trying to say is as an exanple if you assign these
wei ghts to these prior probabilities here, then you
woul d get sonmething |like what I'mgoing to show you
NOw.

CHAI RMVAN APOSTOLAKI S Yes. Right.

MR. HALLBERT: And what you would see is
that if you conbine the four sources of information
that | showed you previously, you would end up with
a prior probability distribution that |ooks |ike
this. |If you use the operating experience
information, and | think they had sonething like --
| think they had sonething like 12 failures -- 12
failures of this nuclear service water system
different types. And | think of those five of them
were recovered within the time that was required
that was defined, just for the purposes of this
anal yses. And so you're operational history gives
you sonme sort of an enpirical curve like this.

I f you take the information about, you
know, human perfornmance and you conbine themw th
t he operating experience, you can get a -- |ooks
sonmething like this.

CHAI RMVAN APOSTOLAKI S: Yes. You know,
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there is a lot of literature on this conbining
expert opinions where each source is an expert and
peopl e have used multivariate normal s and normal s
and all that. Another way that you can do, of
course, is the so called behavioral approach that
they' re using in ATHEANA - -

MR, HALLBERT: Yes.

CHAI RVAN APOSTOLAKI' S:  -- where you have
a bunch of experts who eval uate the sources. They
| ook at what the sources are using and all that, and
t hen put everything together.

|s there a report fromthis?

MR HALLBERT: |Is there what?

CHAl RVAN APCSTOLAKI'S: A report?

MR. HALLBERT: No, not yet. This is work
in progress. W're drafting a NUREG

M5. LOS: And the purpose of this
briefing is to just |let you know what we are doi ng.

CHAI RVAN APOSTOLAKI S: But not how?

M5. LOS: | guess what we would like --

CHAl RVAN APOSTOLAKIS: | want to have a
Subcommi ttee neeting where we di scuss these things
in detail before you guys finalize it.

M5. LOS: W have this neeting in

Brussels, too. Right noww're --
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CHAI RVAN APOSTCOLAKI' S: Ah, but in

Brussels. | was just one of the attendees.

M5. LOS: But here what we tried to do
is to say that this is where we're headi ng and what
do we think about it.

MR. ROSEN: Here you are nore equal than
t he ot her.

CHAI RVAN APOSTOLAKI S:  More equal , yes.
They pay attention here.

Wll, that's fine. | can listen in
Brussels. But | think the Comm ttee should be aware
of what you're doing. | nean, |I'Il be alone in
Brussel s.

M5. LOS: \Wat | amtrying to say is
t hat the devel opnent.

MR. HALLBERT: What you're seeing is
very early devel opnent and --

CHAl RVAN APCSTOLAKI'S: No, |'m not
guestioning that, Bruce. Al |I'msaying is that
there will be a lot of interest in this. And the
sooner that you educate the Conmittee or
Subcommittee as --

MR, HALLBERT: Yes.

CHAI RVAN APOSTOLAKIS:  -- to what you're

doing, the better off we'll all be.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

235
MR HALLBERT: | agree.

CHAI RMAN APCSTOLAKIS: | don't want you
to come here with a final report and say this is
what we've done and we have no noney.

MR HALLBERT: And actually, hopefully,
the vision for this is, you know, we are able to
hel p address the problemof -- and that's two slides
fromnow actually. You know, in the approach that
we take here, we are trying to extract information
frominformation that's rel evant to nucl ear power
operations in a risk-elenent settings. And so we
hope to be able to provide a source of information
as well as considering that the types of ways and
framewor ks in which you can enploy that information
to produce estimates of human error probability or
human failure event probabilities so that we can
address sone of the issues that were raised this
nor ni ng.

For exanpl e, one of the things that you
tal ked about was well are there any reference val ues
or sonething you could use with your experts or is
there a source of information that you coul d extract
fromto informyour judgnment and deci si on process.
W hope that this systemw || be that system

Currently, as the second bullet on here
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says, we're currently inplenmenting HERA within a
conponent failure information systemthat we're
devel oping for NRC and maintaining for them And
we're going to see how anal ysts enploy it and what
t hey think about the information specifically
supporting SPAR-H types of things as well as other
t hi ngs.

CHAI RVAN APOSTOLAKI S Ckay.

MR. HALLBERT: We're devel oping or
actually denonstrating the Bayesian framework for
extracting information, specifically fromHERA, to
informestimates. And we hope later on this year to
have a workshop on this.

In parallel, as we've tal ked about
previously, there is a need for other sources of
i nformation, and one of those sources we're | ooking
very closely at is fromthe Hal den Reactor Project.
They, as you know, do research with operators and
t hey' ve been noving to do nore risk information in
human reliability oriented types of research. So we
actually have a staff nmenber fromour |aboratory in
Hal den working with themon their research plans.

CHAI RVAN APOSTOLAKI S: Whose that?
Curtis?

MR. HALLBERT: Yes, Curtis.
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And our hope is that through this
col l aboration that we'll also be able to identify
addi ti onal sources of information that can be drawn
i nto HERA.

CHAI RVAN APOSTOLAKI S:  Good.

MR HALLBERT: Thank you.

MR. LEITCH It seenms as though you're
devel opi ng a process here. Now the issue is
popul ating the database with all this information.
| mean, there's a huge anmount of information. And I
guess it would seemto ne if you just picked
significant events, you nmay | ose sone inportant
information. Sone rather insignificant events may
still have some interesting human reliability issues
buried in them

So, | don't know how you make a
sel ection other than, you know, |ooking at all the
data for a given period of tine.

MR. HALLBERT: We started --

MR LEITCH | nean it's a huge effort.

MR, HALLBERT: Wat you're sayi ng nakes
an awful lot of sense. | nean, we've had these
di scussi ons about what data we would start with. W
had a nmeeting and di scussed the different types of

information we mght start with. And so we sel ected
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operati ng experience because of its imredi ate

rel evance and appeal. Because very often tines we
get initiating events and other things that are of
interest, and for which there nay have been SPAR
anal yze and ot her anal yses that provide sone
indication of a level of risk and the inportance o
t he operator performance in those events. But |
agree, that other events where they were
insignificant are al so valuable as well because they
say here were some chal | enges and here's how peopl e
did. And that's not also a viable source.

So, this is just sort of a picture of
where we started. But we really would wel come your
i nput on directions for this as all.

MR. LEITCH W heard about an episode a
week or so ago where a plant had tried to
automatically start the HPSI systemand it didn't
start. And they found that the surveillance tests a
nont h before had -- they had failed to reland the
| ead after the surveillance test. So for that whole
nonth the HPSI was unavail able due to an inproperly
perfornmed surveillance test.

| mean, what you don't know with that
kind of thing is the other side of the coin. How

many plants for how nmany nonths after nonths after
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nont hs have tested these HPSIs with any problenf? |
nmean, | just don't -- it's hard for ne to understand
how you're going to get nmeani ngful failure data when
all you're looking at is the failures.

MR ROSEN:. Well, there is sone
i nformati on, Graham about the denom nator, which is
what you're asking --

MR LElI TCH:

MR. ROSEN:. -- of failures per demand,
how many demands. You know how many failures pretty
wel |, but you don't know much about the demands.

But then that data is in EPI X where you
get nunmber of demands as well as nunber of failure,
and you al so get runtinme data for nornally operating
systens. So you can failures per operating hour or
somet hing |ike that.

MR HALLBERT: And that is one of the
sources we're working wth.

MR, ROSEN. Okay. Now, I'mgoing to
offer you a caution, and a conclusion. Let ne give
you the conclusion first, our rule. Start with the
nost recent events of risk significance that are
docunented in Al Ts or LERs and work backwards. And
the reason for that is in the early days, let nme

just be kind and say, LERs weren't all that clear.
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My evil twin would say LERs purposely obfuscated the
organi zati onal and human performance di nensi ons of
the problem In other words, they just didn't tell
you or they blaned things on anything but a human or
an organi zati onal problemor a procedural issue or
an interface issue, or a timng issue |ike we talked
about earlier today.

So, | think to the extent that you go
back in history, your data gets nore and nore
suspect. So start with the stuff that's nost recent
t hat' s docunent ed.

MR. HALLBERT: Qur thinking in the sane,
too. W have through projects we've done for the
NRC, we've anal yzed LERs and Al Ts and we found very
much the case that you' re describing, you know. The
nore recent ones since a rule change have produced
informati on that does contain nore information about
human performance where it's there.

CHAI RVAN APCSTOLAKI'S:  Yes. | think
we're going to have anot her Subconmittee neeting on
this. And we have to arrange it, you know, wth
Erasm a.

Shall we nove on to the Hal den project?

M5. LOS: | guess so.

Bruce did a transition fromthis --

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

241
CHAI RVAN APOSTCOLAKI'S: Now, you w ||

have to finish

| want to go around the table and get ny
col | eagues views on the good practice docunent,
because that's the one we're going to wite a letter
on.

So, can you finish a few m nutes before
3:00? Sone of your slides are pictures, do -- you
have to nake sure you speak through the m crophone.
Pl ease nove the m crophone. And tell us who you
are. We know the other guys, that's why we didn't
ask them Wuld you please tell us?

MR. BYE: Ckay. M nane is Andreas Bye
com ng fromthe Hal den Reactor Project in Norway.

MR. ROSEN: Now I think we've got a
pi cture of Sun Valley, I|daho.

MR BYE: Well, we have the corporation

Just a few words about the Hal den
Reactor Project and its international research
program directed at safety at the nuclear power
plants with 19 sponsoring nenber countries now.
Experi mental prograns within nuclear fuels materials
in our test reactor and wi thin nman-technol ogy
organi zati on where we have an experinental facility

cal l ed HAMMLAB, Hal den Human Machi ne Laboratory and
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the Virtual Reality Center

We wor ked on four chapters in this MO
man-t echnol ogy organi zation is dealing with human
performance and today |I'mgoing to tal k about human
reliability.

In this area, we have worked very
closely with NRC for the last two or three groups,
in the NRC group together with Alan and Bruce al so.
Currently Curtis Smith is in Halden for ten nonths
working with us on these issues.

CHAI RMVAN APOSTOLAKI' S:  But you have been
working with the NRC for 15, 20 years?

MR BYE: NRC has been our U.S. nenber
since 1958.

CHAI RVAN APOSTOLAKI'S: And so woul d you
tell us briefly what nade products you produced
before this?

MR. BYE: Before the hunman reliability
wor k?

CHAl RVAN APOCSTOLAKI S: Yes.

MR BYE: Wthin the human performance
we were very active on the human factors with J.
Perensky especially doing studies on staffing, for
exanmpl e and al arm syst ens.

CHAI RVMAN APOSTOLAKI'S:  So this is your
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first taste of human reliability?

MR, BYE: Yes.

CHAI RVAN APOSTOLAKI S: Are human
reliable, do you think?

Go ahead, next slide.

MR. ROSEN: You don't answer every
guesti on.

MR BYE: The issue is the need for
enpirical data for HRA. And especially date for
post-initiating event operator actions. Wat we
wanted to do is to inprove understanding --

CHAI RMVAN APOSTOLAKI'S: Wl l, | have
anot her question that has been inspired by questions
frommy nmenber on the left. You say inproved
under st andi ng of human performance. Do you think one
can tal k about human performance in the abstract or
does it matter whether the human is from Korea or
from Sweden or from America? Can in fact
experiments be done in Norway that you woul d
i nvol ving Finnish reactors, Korean operators and
Anerican dol |l ars?

MR BYE: Yes.

CHAI RVAN APOSTOLAKI S: Ckay.

MR PONERS: Well, there's nore to the

question than that. You have to tell him why. Now
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|'ve got a different question. If you want to
understand -- reduce uncertainty in HRA and PRA, you
know, with this |I nean you' ve got a nunbers
problens. | nean, Halden's been into reactors since
the dawn of tine, but it's still -- could not have
run enough experinments to effect probabilistic

el ements on a human error.

CHAI RVAN APOSTOLAKI'S:  No, but if you
remenber what Alan told us where they take all the
bad stuff and they say that's how you get the high
percentile. |If these guys come back and say by
doi ng certain things you can renove sone of the bad
stuff, then there's uncertainties reduced. | nean,
you don't do it on a statistical basis.

MR BYE: No.

CHAI RVAN APOSTOLAKI'S:  You're trying to
remove sone of the causes. That's why he got the 99
percentile in there, right? You lined up all the
bad t hings that can happen to you. Now, if these
guys cone back and say, well gee you know here is a
cl ever way of doing sonmething. Although | suspect
the third bullet there is really for marketing
pur poses. Because you know uncertainty is something
that this Conmttee |oves. That's okay. You're not

the first.
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MR. BYE: Ckay. We'll go directly to

slide five.

CHAI RVAN APOSTOLAKI S: Very good.

MR. BYE: Were we provide enpirica
human perfornmance data for accident situations. And
t he purpose is to understand human performance in
acci dent operation and address cognitive aspects of
human perfornmance and | ooking at to why errors
occur.

MR. PONERS: | know how you can do it.
Just put untrained people in to run this reactor,
and then you get a lot of errors and then you could
see what causes those errors.

CHAI RVAN APOSTOLAKI'S:  You can do a | ot
of things sensitivity. You renenber the Commttee
actually recormended that we build a simulator here,
that was flexible, and the NRC built it the next
week.

MR. ROSEN. Well, we were recomendi ng
sonmething nmore like this, Iike what they do, not a
real control room sinmulator, but --

CHAI RVAN APOSTOLAKI S: Yes. Sonet hi ng
that's flexible to go -- Jay, you renmenber, you were
her e.

MR. ROSEN: Not a replica, but a --
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VMR, PERENSKY: Well, the kind of

simulator | think you were tal king about was sort
of , perhaps, a part task sinmulator or sonething that
could be very flexible, as the HAMMLAB sinmul ators
are. So, we of course haven't gone out to build
anything yet. W've |ooked at what our options are,
and one of which is to continue wth Hal den.

CHAl RVAN APOSTOLAKI S:  You know, the
El ectric Power Research Institute -- you nust be
famliar with it, the ORE experinment project,
Operator Reliability Experinments. And they did it
to EDF, | believe, in France, part of it.

Are your experinments different in any
way or are they just an independent verification,
per haps.

MR. BYE: | could go through the way we
do it, how we neasure job perfornance.

CHAl RVAN APOCSTOLAKI S: Yes.

MR. BYE: Because the main core of the
answer to your former question is how do we
operationalize the various issues, how do we
deconpose questions and which i ssues can we | ook at
and which we can't actually.

CHAI RVAN APOSTOLAKI S:  (Okay. Let's go

on t hen.
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MR PERENSKY: But quickly if | can

answer that, CGeorge. They are different. Mst of
the ORE' s experinments were based on the use of
training sinmulators --

CHAI RVAN APOSTOLAKI S:  Right.

MR PERENSKY: -- with a certain set of
scenarios and they didn't vary nuch what's goi ng on.

The kind of the experinents that we've
done at Hal den have to do with varying the
conditions, primarily the human system error phase
conditions in the plant, whereas that you didn't
see. You always had the same -- the operators from
pl ant A worked on the plant A sinulator.

CHAl RVAN APOSTOLAKI S: Yes.

MR. PERENSKY: \Whereas this will allow
different -- they're working on a different kind of
situation here.

MR BYE: So what we do is controlled
experiments in realistic settings. And the realism
then given by two scale simulators of real nuclear
power pl ants.

In 1983 we started with a sinul ator of
t he Lovil sa Nuclear Power Plant in Finland.
Currently we have two sinulators, one of the

Forsnmar k Nucl ear Power Plant in Sweden, which is

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

248

BWR  And the Fessenhei m Nucl ear Power Plant in
France, which is a Wstinghouse three loop PWR It's
a sister plant of Ringhaus in Sweden, so we use
Swedi sh operators. And it's also a sister plant of

| ndi an Pl ant 2.

We use |licensed operators and crews form
the sinmulated plants and PRA rel evant scenari os. And
it's not areplica of control room but it's a
computeri zed control room This neans that we cannot
study everything in which is topics in nornma
control room but we can study a |lot of things, for
exanpl e, task conplexity, the instance of alarm
systens and things like that.

So what we aimto do is to understand
this human performance, address cognitive aspects,
| ook into decision based errors and dependenci es
anong actions, for exanple. Also ook into the
context and performance shaping factors, especially,
and focus on those specific causal factors. Assess
a range of effects of PSFs in accident scenarios,

i nprove the data basis for PSFs and interaction
between them And this can be done through
experinmental mani pul ation.

CHAI RVAN APOSTOLAKI' S:  So you have

exanmpl es of these?
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MR BYE: Yes, | have one exanple Il
go through afterwards.

CHAI RVAN APOSTOLAKI'S:  Yes. | think that
we should go to the exanple.

MR. BYE: Yes. The exanple is task
complexity. And I'Il take an exanple of this
nmet hod, how we design the experinment and the
neasures we use.

In this case we have defined task
complexity by three itenms: Information |oad, tine
pressure and maski ng.

CHAI RVAN APOSTOLAKI S: Maski ng neans?

MR BYE: It means both -- can nean two
things. First, masking in terns of a process of
pl ant conditions which, for exanple, two parallel
faults one masking the other. The other is masking
by the instrunment 1&C, if the interface is not
wor king. There's a signal |acking and so on.

So during the process operation we use
these sinmulators. And test subjects in the contro
room

When we designed the experinent and
desi gned the scenarios, one exanple of this when
t hey want operationalize, they study on conplexity.

We can mani pul ate, for exanple, time pressure, 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

250

maski ng and the information load in different ways.
Let me take one exanple now for high conplexity
scenari o when they mani pul ate the tinme pressure by
-- when SCRAM occurs. The closed main relief valve
is open. |If this is not closed i mediately, the
risk is high for feedwater isolation due to the high
level in the reactor tank. And if feedwater

i solation occurs, the level in the reactor tank wl|
decrease fast due to -- this is a LOCA scenari o.

In the | ow conplexity we have |low tine
pressure and it's possible to use a feedwater system
for along time. So here you can see that we
actually do the mani pul ati on by doi ng mani pul ati ng
t he scenarios, by mani pul ati ng how many safety
systens are out of order, for exanple, which valves
and punps are available and not. Normally --

CHAl RVAN APOSTOLAKI S:  Let me under st and
somet hi ng here.

MR BYE: Yes.

CHAI RMAN APOSTOLAKI'S:  This is not
sonet hi ng that has anything to do with Hal den,
right? This is sonething that anybody wth
know edge of plants and hunman performance coul d put
down. Are you confirmng this? Are you --

MR, BYE: W are doing this to
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mani pul ate the scenarios in our study to study the
task conplexity.

CHAI RVAN APOSTOLAKI'S:  So wi th what
objective? To see whether these are true or
sonet hi ng el se?

MR. BYE: To see how they influence the
human perf or mance.

CHAI RMVAN APOSTOLAKI'S:  To becone nore
quantitative then to -- | nean, how nuch the
complexity of the task effects human performance?
|s that what you're after?

MR, BYE: Yes.

CHAl RVAN APOSTOLAKI'S: I n nunerica
terns?

MR. BYE: There's various ways of
getting this out. But we neasure the human
performance in various ways and those are done
mai nly quantitative measures.

CHAI RMAN APOSTOLAKIS: So if you're
successful then, you will answer the question I
asked earlier this morning if | have the human
reliability distributions and now | go to a higher
power, | have a power uprate and the tine goes down
by 3 minutes, | can go back to your work and see

well gee, this is howthat effects that? |Is that
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what |'mgoing to get?

MR, BYE: Yes.

CHAl RVAN APOSTOLAKI S: At sone point?

MR BYE: At some point.

M5. LOS: You have the capability of--

CHAI RVAN APOCSTOLAKI'S: Wl |, that woul d
be great. | nmean if you' re successful --

M5. LOS: -- so you can collect that
i nf ormati on.

CHAI RMVAN APOSTOLAKI'S:  This coul d be
very, very useful.

M5. LOS: Yes.

CHAI RVAN APOSTOLAKI S:  Even if you are
not precise in terns of nunbers, at |east giving us
some guidance that if this factor goes up or down by
this nmuch, this is what happens to human
performance. | think that would be really useful.

DR. KRESS: Yes, but it would depend on
t hese ot her conplexity --

CHAI RVAN APOSTOLAKIS: Wl l, they will
tell us.

DR. KRESS: So you have to have sone
sort of complexity index or sonmething Iike that.

CHAI RVAN APOSTOLAKI'S:  They will have to

tell us the context.
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DR. KRESS: Yes. Yes.

CHAI RVAN APOSTOLAKI'S: | nean, it's not
just in the abstract. But it's still in the right
di rection.

Jay?

MR. PERENSKY: Well, if you want to go
to the next slide, you'll have the list of the kind

of data that they can collect and then, as Bruce had
said earlier about HERA, that the kind of
information we're trying to collect, the stuff that
woul d feed directly to that data system of HERA --

CHAI RVAN APOSTOLAKI S: Wl l, that's
good.

MR. PERENSKY: -- which then we could go
back and probe at different tines doing a PRA

MR BYE: Okay. So if we now | ook how
nmeasure the human perfornmance and what data we are
after here. And if you | ook at the performance
data, there are many ways of neasuring this.

CHAl RVAN APCSTOLAKI S: OPAS?

MR BYE: OPAS. OPAS is what we cal
operator perfornance assessment system

CHAI RVAN APOSTOLAKI S: Oh, okay.

MR BYE: \Were we neasure human

performance and the operator activities. And
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bef orehand, process expert sets up the scenario with
goal s and the subgoals and activities that operators
should do in order to performa good scenario. And
t hen online the process expert is ticking off
whet her they do this or whether they don't do it, or
al so specific operator actions can be taken fromthe
logs. So in this way we | ook at both the detection,
we | ook at the situation assessnment and pl anni ng and
al so the action parts.

CHAI RVAN APOSTOLAKI S:  And the wei ght
there is what?

MR BYE: The weight is what the process
expert before the scenario think that this is an
i mportant action to fulfill in order to reach the
goal for the scenario. So that you can wei ght
vari ous operator action, you can weight various --

CHAI RVAN APOSTOLAKI S:  Devel op some sort
of an overall index --

MR BYE: Yes.

CHAI RMAN APOSTOLAKI S:  -- is that what
you're trying to do?

MR BYE: Yes.

MR, ROSEN: Wiat's the | and the D on ny
far right, your far --

CHAI RVAN APOSTOLAKI'S: At the very end
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of the slide. It says |I and D

MR. BYE: Ckay.

DR COOPER | ncrease/ decrease.

CHAI RVAN APCSTOLAKI S:
| ncr ease/ decr ease.

MR. BYE: Because the systemis made so
that you can actually online al so value the weights
if you see that the scenario develops differently
t han you thought beforehand. Because very often the
process expect just sets up the scenario and they
real ly do sonething el se.

CHAI RMAN APOSTOLAKI'S:  So what is the
final result of this?

MR BYE: The final result is a
performance score for each scenario, which | can
show you. W have the final --

CHAI RMVAN APOSTOLAKI S:  Oh, okay.

MR. BYE: So, for exanple, this just
sonme additional slides. Here you have the
performance scores fromall the scenarios. For each
scenari o here we have the | ow conplexity scenario so
we | eft the medium conplexity on the high conmplexity
scenarios. And this is a OPAS performance score
telling that with the weights and with everything in

that, you get an overall performance score for each
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scenario for all the crews.

So what we saw here was that there was a
significant difference between what we had studies
and is stated as | ow conpl exity scenarios and hi gh

conplexity in ternms of human performance of this

measure.
DR. KRESS: What happened to scenario
t hree?
MR. BYE: \What happened --
CHAI RVAN APOSTOLAKI'S:  Wait a m nute
now. You say there is a difference. | nean, let's
take -- yes, the high scenarios you have sonet hi ng

i ke 63 percent, but in the |ow --

MR BYE: |If you aggregate this over the
hi gher one --

CHAI RMAN APOSTOLAKIS:  So this is the
measure of success? The index is a nmeasure of
success.

MR, BYE: Yes. Yes.

CHAI RMAN APOSTOLAKIS:  So | got from 62
percent to 75 percent.

DR KRESS: No, 40.

CHAI RVAN APOSTOLAKI S: Huh?

DR KRESS. Forty to 70.

MR. BYE: Yes, if you aggregate --
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CHAI RVMAN APOSTOLAKI'S:  No. Take

scenario 2.

MR. ROSEN. That's 3 data points for the
sane t hing.

DR KRESS: That's three sets of crews.

MR. PERENSKY: He's doing an anal ysis of
variants. You woul d conbi ne those scenari os together
so that you have a high conplexity score and a | ow
conmplexity score. And there's a statistically
significant difference between the two groups.

MR, BYE: Yes.

CHAI RMAN APCSTOLAKI S:  What | woul d say
is that as the conplexity, the degree of conplexity
i ncreases, these are different groups? Then you
have al eatory uncertainty that's pronounced. For
| ow complexity it's about the sane.

DR. KRESS: |If you had a | ot nore data.

MR PERENSKY: No. It's all the sane
crew using the within subjects design.

MR BYE: Yes.

MR. PERENSKY: So it's repeated neasures
and they all do the different scenarios, but they do
themin different orders.

CHAI RVAN APOSTOLAKI'S:  So there's

scenari o-to-scenario variability assessnent?
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MR PERENSKY: Yes. Sot he variability

woul d - -

CHAI RVAN APOSTOLAKI S:  But the
variability is nore pronounced for high complexity
tasks? | think that's clear there.

MR, BYE: Yes.

CHAI RMAN APOSTOLAKIS:  Right. On the
right | have bigger differences than on the left.

MR BYE: These are classified the | ow
conplexity -- these three high conplexity scenarios
wer e beforehand eval uated to be high conmplexity
scenari os of process expert.

CHAl RVAN APCSTOLAKI'S:  So one nessage
you're sending is if you have high conplexity
scenarios, it's more difficult. The variability of
per formance is higher?

MR, BYE: Yes. Sure.

CHAI RVAN APOSTOLAKI'S:  But it's not
clear fromthis histogramthat for high conplexity
scenari os the performance is much worse. It is in
scenario 8, but in 2 it isn't.

MR- ROSEN:. That's right. The operators
-- what it says is that sone operators can get it
right even if the scenario is conplex, but not as

many.
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CHAI RVAN APOSTCOLAKI'S:  That's right.

Not as many. Exactly. That's a nice way of putting
what | tried to say.

MR. BYE: And it al so depends whet her
your operating within evaluation of high conplexity
scenarios is really -- was correct after you have
done the study.

I f you | ook at other ways of neasuring,
this, was only the OPAS neasures. |If you | ook at
ot her ways of neasuring the performance, one thing
is to look at the safety functions, the plant system
that's on the conmponents and taking fromthe | ogs.
And the other is subject matter expert rating. But
al so operator ratings. And there we use
guestionnaires. For exanple -- and then afterwards
we can conpare the subjective conplexity with the
nore obj ective neasures.

So these are questionnaires where we
utilize -- we have web systens just to nake the data
coll ection easier |ooking at unclear or ambi guous
process picture, msleading or m ssing process
i ndi cation, for exanple or also the 4, 5 and 6 there
are looking at the tine available --

CHAI RMAN APOSTOLAKI S:  What does it mean

that the tine is very difficult? You nmean very
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short?

MR. BYE: Yes. These are just standard
phrases, but --

CHAl RVAN APOSTOLAKI S:  For the worst and
best, that's what you nean? W rst and best.

MR. BYE: For each question here there

CHAI RVAN APOSTOLAKI'S:  No, |'m sorry.
Best may be in the mddle, right?

MR. BYE: For each question there is a
quite brief description or a detailed description of
what the end points mean for the operators before
they fill them out.

CHAI RVAN APOSTOLAKI' S:  That's what SLI M
does. Not SLIM Yes, SLIM SLIM Yes. kay.

MR BYE: So that's one exanpl e.

Anot her exanpl e of the questionnaires we
use have been PSF rating questionnaire where we | ook
into, for exanple, a lot of PSFs where they rate
which one is is difficult in this scenario and which
one was good. For exanple, |ooking at procedures,
training experinents, indications in the human
systeminterface and so on. And these various PSFs
are taken from for exanple, conbination of SPAR-H

PSFs and al so ot her PSFs from ot her HRA net hods.
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So together these subjective ratings
together with also the nore objective or the nore
noni ntrusi ve neasures give us a rich information
source, also together with debriefings of the
operators give us a rich informati on source for the
-- also for the activities they're doing and --

MR. POAERS: | guess | will concede it
gives you a lot of information. |'mjust not sure
what do you do with it?

MR BYE: One thing we can do is to | ook
at, for exanple, to validate or to validate HRA
nmet hods and PSF wei ghts and so on.

Also it can be used to -- in |ooking at
t hreshol ds for HRA anal ysts, |ooking at what is
really the tine available, what is little tine in
this kind of scenario? How should you --

MR. POAERS: Yes, but your summary has
just invented things. If | conme back to nmy SCRAM
button pushing, they say okay tell me how all this
is going to tell nme where I've got a long tine or a
short time for SCRAM button pushing, how do you do
t hat ?

MR. BYE: |If you look at -- you have a
very good description of the whole context here in

the simulation. So we have a very rich contextua
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description of what is happening. Then you can
actually use the results, you can actually
mani pul ate the tinme if you want to do such an
experi nment .

MR. POAERS: You can't simulate ny
control room

MR. BYE: Well, maybe not exactly that
one, but if you have other sim|lar exanples --

MR. POAERS: And what do | do with it?
| mean, you can't sinulate ny control room You
can't simulate ny context. Wat do | do? | nean--

MR BYE: At sone point we have to
generalize fromsonme of this fromthe context here.

MR. POAERS: Yes, that's the part that |
don't understand is that we've nade a consi stent
thrust at every plant in this country to say you'l
have your own sinul ator because we don't know how to
generalize. GCkay. Nowyou're telling me | have to
generalize and | don't think | can.

MR. BYE: |If you are dealing with issues
al so like sort of unexpected events, you still have
to generalize fromsone events to other types of
events. So at sonme point you have to generalize.

Al so fromone place in the event to another place.

What we are doing is we're trying to
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| ook at the nature of the operator task and | ook at
the nature of the task and see how -- when the
context in so-and-so, the errors were in context,
the nature of the task is so-and-so; then that can
be generalized to a context where you are going to
push your SCRAM button based on the cognitive issues
for the operators.

MR. PONERS: The cognitive is pretty
simple. He's got an alarmgoing off |ike crazy and
a reactor power that's oscillating around Iike
crazy. ay. And he's got three minutes to go over
and punch a button.

MR ROSEN: |If he knows which one to
punch.

MR. POAERS: | nean, |'mjust struggling
to understand why --

MR FORESTER W th respect to pushing
the SCRAM button, if you could identify sone
variations in the way the scenario to that point
evol ved, you could show that with these
characteristics it took |onger to push the SCRAM
button. And even though that m ght not be exactly
the same the way it is in another control room the
fact that he could mani pul ate or control how long it

| ook himto push a SCRAM button woul d be interesting
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i nformati on, would be useful information that may
generalize to other control roons.

Now, the SCRAM button may not be a good
exanpl e because it is a very sinple task and the
fact they need to SCRAMis so obvious that --

MR. PONERS: The difference is that
that's a real regulatory task. |It's very pertinent
right as you woul d power up.

| "' msure that lots of this stuff has

great things to do with the theory of human

performance, but that's not ny performance. My

problemis |icensing power uprates.

And |'ve had

one critical human task arises in there, and I'min

a conundrum | don't know what to do.

stuff doesn't get ne any

MR FORESTER

And this
cl oser.

' mnot sure what the

issue is there.

MR. POAERS: Wien | jack up the power |
have less tine to go over and push that SCRAM
but t on.

MR FORESTER  Yes.

MR. POAERS: kay. Wth THERP | cone up
there's a one in a 100 chance at the power uprate
that the guy will not punch that SCRAM button soon

enough. GCkay. Wth THERP if | change the -- if
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shorten the tinme, the probability that he won't
punch the SCRAM button goes a little higher.

MR FORESTER  Yes.

MR PONERS: The problemis that the
guys that run the plant train on this with
sufficient regularity, they have about 50 different
training scenarios, presumably with all five or six
crews -- six crews, | guess it would be that have
trained on it, not one of which failed to punch the
button in |l ess than 30 seconds.

So now what probability do | use? |['ve
got a zero to one, right?

MR. FORESTER. Ri ght.

MR PONERS: That's the range of got.

MR. HALLBERT: There's a couple of
different ways of sort of characterizing that
problem As you were discussing through it | was
listening. And one aspect is, you know, first of
all do they understand they have to SCRAM And then
the second thing is if they do understand they have
to SCRAM what's the |ikelihood that they don't
SCRAM  You know, it seens |ike the manual action
itself is trivial. Once you understand it, you need
to --

MR. PONERS: Yes, it's a big button. You
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can't mss it.

MR HALLBERT: Exactly. Right.

MR. POAERS: You aren't going to fail
once you do it.

MR. HALLBERT: Even in your sleep you
can probably do it. But the question is then nore
so how do these other factors of -- what other
factors mght contribute to their not performng the
SCRAM And that's where | think some of the Hal den
research like | ooking at time pressure -- you know
when Andreas was presenting here, you knowtine is
one of the variables that they | ooked at along with
others. The question is, you know, is there enough
information in that research or would nore need to
be done to | ook at the effects of tine or perhaps
sonme other cognitive factors that you might identify
as being especially inportant to this reactor trip--

CHAI RMVAN APOSTOLAKIS: | think that's
what's mssing here fromthe presentation. Wat
exactly are your objectives and how do they help
Erasm a's ATHEANA and Susan's ATHEANA? A crisp.
statenent. | mean, just saying we're going to
reduce uncertainties doesn't mean very much

MR PONERS: A little nore

understanding. | nean we're not getting anywhere.
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CHAl RVAN APOSTOLAKI'S:  Yes.  Yes.

Somet hi ng specific like, you know, ATHEANA needs A,
B, C and we are subbing it.

MR. BYE: Wen we are beginning -- or
under standi ng i n performance, we do these case
studi es and a detail ed description of sone
narratives so that we can -- it is possible for
ATHEANA, for exanple, to read the context and if
it's a simlar context as --

CHAI RMAN APOSTOLAKIS:  And if it is,
what val ue do they get out of that?

MR BYE: |If it is, then they can | ook
into the PSFs present.

CHAI RVAN APOSTOLAKI S:  Right.

MR BYE: And this can informthe HRA
nmet hods by | ooking into threshold differences, for
example, to look into how nuch or when do you apply
the different weights, for exanple if you | ook at
SPAR-H, when do they apply the different |evels of
these PFS rates. Because you can see it effects
their performance directly.

CHAI RVAN APOSTOLAKI S:  Okay. |'m not
sayi ng that you haven't really thought about. Al
|"msaying is that your presentation didn't come

across. So if we ever neet again, | don't know how
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often you cone from Norway here, that --

MR PONERS: If we treat himlike this
all the tinme, he may not do it very often.

CHAI RVAN APOCSTOLAKI'S:  He will come, but
to the other building.

And you have to realize we're treating
you very nicely. He's a guest from another country.

But really, what are the needs that you
are trying to fill and what the results? Maybe it
will help you also with your research. | nean, if
you ask yourself that. How is Susan going to use
your results; that's really the issue here. Because
we are regul atory agency, don't forget. W are not
a research. W are the United States National
Sci ence Foundation. You have to show to us that
what ever you do will help the regul ators nake better
decisions. That's all.

So you're done? W really appreciate
you com ng here.

MR. BYE: Thank you.

CHAI RVAN APOSTOLAKI'S: W real ly do.

MR BYE: | will just nention at the end
that we are working together on the HERA to -- al so
our data --

CHAI RVAN APOSTOLAKI S:  That may be
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anot her objective to help Bruce, because Bruce needs
hel p.

MR HALLBERT: Whiere does that cone
from

MR. ROSEN. Well, we thought you had
gotten away.

CHAl RVAN APCSTOLAKI S:  Yes. Yes. W
| eft you alone for too |ong.

l"msorry. | don't want to cut you.
You want to say anything el se?

MR BYE: There is a --

CHAI RMAN APOSTOLAKI'S:  You don't have
to. GCkay. Sorry.

MR BYE: There is also a source here

for direct input quantification with the Bayesian

stuff.

CHAI RVAN APOSTOLAKI S Ckay.

MR BYE: If you look -- we discuss a
denom nator, and that was -- that's nmaybe not the

right to do it in this classic way, but when we use
Bayesi an nmet hods we have actually, lots of tine we
have maybe 124 runs with 8 crews and the various
simulator. And so there are sone source of
updat i ng.

CHAI RVAN APOSTOLAKI' S: Very good. Thank
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you very nuch

MR BYE: Thank you.

CHAI RVAN APOCSTOLAKI S: Anyt hing? O her
coments? Erasm a?

M5. LOS: Wll, | guess the reason that
Andreas here is that we wanted to give the ACRS the
opportunity to hear firsthand what Hal den i s doing.
And we are still setting up the planes and how to
figure it out how we can help human reliability.
And they are building the expertise in hunman
reliability, soit's still the evolution here is
not - -

CHAI RVAN APOSTOLAKI'S:  That's fine.

kay.

Vel |, |adies and gentlenmen, thank you
very much for comng. | wish we had nore tinme, and
we will create nore tine.

Now, the staff requests that we concur
that they rel ease the good practices docunent for
public comment. And they will come back on May 6t h,
| believe, at the May neeting of the Conmittee, make
a presentation taking into account, | assune, sone
of the coments.

Erasm a, where you go?

M5. LA S: ' m here.
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CHAI RMAN APOSTOLAKI S:  Take i nto account

some of the comments we nmade. So, shall we go
around the table and see if you can give ne sone
i nput .

| see, Dana, you want to be first? You
appear to be anxi ous.

MR ROSEN. He's always saying that.

CHAI RMVAN APOSTOLAKI'S: | would go to
Graham but you're about to eat your mcrophone. o
ahead.

MR. POAERS: No, you |let me have |unch.

DR. KRESS: W usually start -- so it's
good to random ze it every now and then

CHAI RVAN APOSTOLAKI S:  Randomi ze every
now and t hen.

MR. POAERS: The Monte Carl o approach to
conment s.

George, | think the good practices
document is useful sinply because it's the
distillation of a |ot of expert judgnments on what
shoul d be done.

| seriously doubt that the docunent
coul d survive some skeptical exam nation by asking
if each and every itemin there, it was of crucial

significance and proof that it was -- quantitative
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proof that it was in fact a good practice. But |
think it's useful, and this lies to the
nonspeci al i st when he's trying to understand what
his HRA teamis telling himhe has to do.

Okay. And so in that sense | certainly
stand behind doing it. | think it's a rea
contribution that the group has made here. | think
it's a significant first step in an overall strategy
that they surely have. So |'m supportive on that.

| will go on and say I'"'mreally quite
i npressed at what they're doing in the
quantification of human performance using this
expert opinion elicitation process for the ATHEANA
operation. It does us stuff that's qualitatively
better than we were getting with THERP. You know,
we were making conments to the effect of go through
all this effort with ATHEANA and end up getting the
same dam nunber that | did with THERP. And you're
obvi ously getting a lot nore, and | certainly hope
they can continue that with --

MR. ROSEN: That's not really a comrent
on this HERA

MR PONERS: And | didn't intend it to
be. And once he gives ne the floor |I'm asserting

nysel f.
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MR. ROSEN:. You're freel anci ng now.

MR. POAERS: | am asserting mnyself.

CHAl RVAN APOSTOLAKI'S:  So what | really
need is input on the good practices but feel free to
add direct comments if you like.

MR. ROSEN: Right. So now his conment is
now nmade | egal .

MR POAERS: But you fail to understand,
' mthe Chairman of the Research Subcommittee and
|'ve got to ook at this overall thing. 1'mdoing -
- I"'mpretty sure it was |legal fromthe begi nning.

VWhat | really think needs to get a | ot
of thought here, there's a |lot of good stuff com ng
out of this human factors and human reliability
research. But it has a sales problemw th people
who are skeptical of that. And the sales problemis
there's not a real good strategy on where you are
and where you think you need to be. And that's
cruci al, because this stuff is not just inportant
for the existing reactors, it's inportant for the
advanced reactors. It's the one research program
that really undergoes no change what soever as we go
fromcurrent to future reactors, still equally
important. So you need a strategy.

| don't understand exactly what the
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obj ective of ATHEANA is, whether it's really a

standard that will benchmark things |ike SPAR-H
against or it's sonething that's going to take the
pl ace of SPAR-H in the sonmetinme future, or whether
it is sonething that's local to the NRC or are you
going to proselytize it for use around the world the
way we do a |lot of our other thermal hydraulics
codes and severe accidents codes and things |ike
that. | don't have strong opinions on what it should
be. | just wish there was a strategy, because that
di ct ates what kinds of things should be done in the
research programon it.

And "Il conclude by saying, echoing
what Professor Apostolakis said, | think Hal den
hol ds the prom se of being useful in this ATHEANA
devel opnent. It's not clear to nme how and it's not
clear to me what needs to be done. But | fully
believe that it is, but it needs to be explained a
| ot better and in sonme sort of a nore definitive
strategy for where we're going in this program

And it's not that | doubt the
principles, don't know where they're going here. |
think fromthe quality of products we've seen comni ng
out of these organizations over the | ast six nonths,

| *'m convinced they know exactly what they're doing.
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But | do know that we're having a very difficult
time selling it to people how do not specialize in
this area, but unfortunately do specialize in
controlling the purse strings.

CHAI RMAN APOCSTOLAKI S: Grahan?

MR LEITCH Well, 1'd like to say that
| appreciate the presentations of the day. |
t hought they were well done, professional and very,
very interesting to ne.

The bottomline is | have no objection
to rel easing the docunent for public coment. It
is, as it clains to be, a listing of good practices
and not met hodol ogy. | was perhaps nyself nore
interested in seeing just what the methodol ogy woul d
be. And we've been told that that is yet future,
and "'minterested in that. But these are indeed a
listing of good practices.

| was a little surprised to see that the
per f ormance shaping factors did not include the
i nfl uence of supervision or managenent on the
processes. Although difficult to quantify, | think
that's a very definite factor that needs to be
consi der ed.

| think there are sonme plants where the

decision to SCRAM for exanple, we tal ked about how
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much tinme is allowed to SCRAM And a lot of that is
the decision tinme, not the time to push the button.
And | think if the operator has clear nanagenent
direction that, you know, when in doubt SCRAM
that's what | want you to do. You don't cal

anybody, you don't think about it; when in doubt
SCRAM it, that's an inportant factor there that |
don't see considered. | nean, sone plants | believe
that direction is nore clear than others.

MR. ROSEN: Could I comment on that for
a mnute?

MR LEITCH Yes, I'mnot quite
finished. But go ahead.

MR ROSEN: Just while you're on that
poi nt .

Most plants these days, | think it's
pretty nuch accepted that the automatic systemis
backup operator action. So when a SCRAM occurs due
to an automatic systemdoing it, the operators have
m ssed the chance to denpbnstrate how smart and qui ck
and aggressive they are.

MR, LEITCH  There's always the
possibility of a mal function.

MR. ROSEN: O course.

MR. LEITCH But elimnating that --
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MR. ROSEN. Elimnating that, yes.

MR LEITCH -- I'minclined to agree
with you.

MR, ROSEN: Yes. So | think our
operators have gotten that nessage that they are the
operators of the plant, not the automatic systens.
The automatic systens are there to back them up. And
so it used to be thought about the other way around.
And | think that correction is inmportant and has
gotten through.

That's all | have to say.

MR PONERS: Are we going in the
advanced plants, are we going the other way?

MR. ROSEN: Per haps.

MR PONERS: And is that a m stake?

MR LEITCH | think definitely they're
goi ng the ot her way.

MR. ROSEN: | think it's been energizing
to the operators to get the --

MR PONERS: | would think it would be.

MR ROSEN:. -- nessage from managenent
that we think you're in charge here. The conmmand
and control statenent should be read literally and
you deci de when the plants no longer in service, to

t ake out.
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DR. KRESS: Yes. W heard one of the

advanced plants say the operator is not to any
action at all for so many hours, like 24 or 73 --

MR. ROSEN. Well, the reactor, when he
thinks it needs to be SCRAMit includes don't take
any action.

MR PONERS: | nean, | think Steve's
rai sing an interesting dichotonmy here. | agree with
everything he said, that it has been energizing,
that it has made the plant safer and yet we seemto
be going design wise the other direction. And I'm
wondering if this is a m stake.

DR KRESS: Well, | personally don't
think so. | think there's a bal ance between what
t he operator needs to do as opposed to getting him
this power. | think the safer and nore self
controlling you make the reactors, the better off
you are. But, you know, we can debate that --

CHAI RMVAN APOSTOLAKIS: | think it
depends on the conparative reliability of the
automatic systenms as conpared to the operator

DR KRESS: Yes. O the lack of need
for such --

MR. ROSEN:. The operators are thinking

human bei ngs, well trained and understand the
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ci rcumst ances.

CHAI RMAN APOSTOLAKI' S:  Yes. That's
right.

MR. ROSEN: The automatic systens are
hard wi red or conputer based into which sone
artificial intelligence has been put, may not
understand the circunstances. It may be a | ot worse
than the automatic system --

CHAl RVAN APOSTOLAKI S:  Yes. The
operators could beep into the structural difference

MR- ROSEN: Right. And so that they are
expected to operate the plant. And when they don't,
one asks themafter the fact weren't you getting
ready to SCRAM the plant. Oh, yes, | was but it
beat me by three thirds of a second. OCh, yes. Yes.

CHAI RVAN APOSTOLAKI S:  Okay. G aham

MR. LEITCH | think, as | say, | think
sonme of that is the culture, the managenent
expectations that are set for the plant. Cearly
the operator has to at |east confirmthat the
automati c actions have taken place when they should
take place. But if he sees a situation
deteriorating, he ought not wait for the automatic

actions to occur.
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CHAI RVAN APOSTOLAKI'S:  Ri ght.

MR. ROSEN. He can take actions earlier.

MR LEITCH But as | say, | think a
per f ormance shaping factor is sonehow related to --
one performance shapi ng factor ought to have sone
nmeasure of how cl ose nanagenent is involved with and
wat ching the process. | understand the difficult of
that and | have no objection to releasing it in his
present formeven without that, George. | nmean,
it's just a conment.

| guess | would say that | may be one of
t hose unbelievers that Dana was referring to. And a
nunber of tinmes in today's presentation | had the
feeling that we were trying and spending a great
deal effort, and not to in any way dimnish effort
it's a very professional effort, but we're trying to
al nrost to know t he unknowabl e and the uncertainties
associated with it really swanp what we're trying to
do. And | just question the degree of effort that's
bei ng placed on this area.

MR. POAERS: | think that's a view |
have been extraordinarily synpathetic with until |
started seeing what they were doing with these
gquantification efforts and trying to identify, not

that their nunbers have any exactitude to them why
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t hey were nmoving probabilities up and distilling out
some coherent view of what otherwise is a very
uncertain situation.

MR LEITCH:  Yes.

MR. POAERS: And maybe that's not a --
Dr. Kress and a good portion of his professiona
career working in a discipline where the
uncertainties were huge and I nean his
acconpl i shnments were to distill some order out of
t hat chaos. So we know it's doable, you know. And
this is just another chaotic effort. And it seens
to nme that they' ve grabbed a hold of an approach
that starts yielding sone products and things you
can take action on and that you can do to fix things
out of this. So I'mless convinced it's the
unknowabl e nowadays.

DR. KRESS: Perhaps |I spoke too
strongly. | believe there are sone significant
insights that cone out of this. | just -- I'ma
little concerned that we're trying to push it beyond
where it can be pushed, that's all.

MR. POAERS: And just renenber this is
all cheap conpared to heavy section steel variation.

MR ROSEN:. Shack's not even here and

you beat on him
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MR PONERS: [|I'mtrying to devel op

allies.

CHAI RVAN APOSTOLAKIS:  Well, it's
because of the efforts like this, though, that we
real |y understand human performance now nuch better
t han, say, 10, 15 years ago. And eventually you may
be right. Eventually we may decide that certain
things that we're trying to quantify now, perhaps
shoul d be left out and handled in a different way.
But right now | see this as exploratory. People are
trying to understand. And | don't think it's a
maj or i ssue.

But I don't think Gahamis proposing
any action on this issue. It's just a view. Yes.

MR LEITCH No, no. M bottomline is
| think we ought to issue this good practices
docunent .

CHAI RMVAN APOSTOLAKIS:  Okay. So let's
nove on then

MR. ROSEN: And com ng back to the point
t hat Dana just raised, he's really asking what good
are these studies in terns of giving you your
absol ute values for HRA. It's the same question
t hat was asked about PRA; what good is a PRA when we

don't have a |l ot of confidence in the absol ute
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val ues. And the answer ha al ways been, well but
that may be true but it still gives you rich

i nformati on about the sequences and the things that
are inportant in whatever value you get. This is
very true about the HRA the stuff we're seeing, and
it's really a subset of the other piece. So I think
we shoul d keep that in mnd.

CHAI RVAN APOSTOLAKI S Ckay.

MR. ROSEN: Wth regard to the docunent
itself, | think it's a very useful docunent and it
shoul d be rel eased for public conment.

| think it's useful in part, although
there's a lot of reasons it's useful, it's useful in
part because it's very tightly linked to the ASVE
st andar d.

| do think it needs nore enphasis. In
section 5.4.3.2 or some other place, but that's
where it comes up, nore enphasis on the recovery
actions that are not included in the PRAs. Those
actions are the high risk actions -- high pay off
actions that one can take. They are al so the high
risk ones if you take them w ong, because they are
the cognitive failures that we've seen
unfortunately, in the big nuclear accidents such as

Three M1l e Island and Chernobyl .
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Finally, I would like to make a point
about what Dana asked about sal es, how do we sell
this. Now that we've concluded, maybe it is useful
in the context of naybe absol ute val ues, but
certainly in sequences and what's dom nate and
i mportant about human performance. Well, | think
human reliability analysis tells us what things nost
ef fect human performance. And human performance has,
as we know, big effects on PRAs, the results, in
bot h absol ute val ues and the sequences in PRAs. And
PRAs are telling us a | ot about core danage
frequenci es and core danage frequencies tell us a
| ot about nuclear safety. So if you make that track
all the way back, back, back you eventually get to
what it is we canme here to tal k about, which is
nucl ear safety. And if human reliability analysis
can continue to mature and further illum nate the
i ssues that are relevant to nuclear safety, then
it's worth it.

MR. PONERS: Yes, Steve, let me ask you
this question: Can we have useful nunbers on what
anounts to -- it may not be exactly, but amounts to
the risk achievenment worth the risk reduction worth
t he human in plants?

CHAI RVAN APOSTOLAKI'S:  No, |'d say no.

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

285
MR ROSEN: I don't think so. But - -

MR. POAERS: But could we get that? |
mean, it seenms to ne that in the --

MR. ROSEN: Well, you could get nunber,
but whet her you want to believe it or not is another
question. | think what's nore inportant is what |'ve
alluded to, is that it tells you the sequences in
whi ch human performance is inportant.

MR PONERS: Yes.

MR ROSEN:. And it tells you why it's
important. And | think nmaybe you can draw your own
concl usi on.

DR KRESS: Well, | think it's easier to
get the risk -- the inportance neasures than it is
to quantify the actual probabilities. |I think you
can get the inportance neasures.

MR, PONERS: |'m sure.

DR KRESS: | nean, does it do this or
not and then you get the inportance neasure right
out of that. And you don't have to know t he
probability.

MR. ROSEN:. But whether you believe it
or not.

DR KRESS: But that's |lack of

i nportance neasures.
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CHAI RVAN APOSTOLAKI'S: Wl |, the actions

t hat have been nodeled in the PRA, you're right.
You can get the inportance neasures.

DR KRESS: Sure.

CHAI RVAN APOSTOLAKI S: The i nportance
measures of human performance, though, | don't think
you can because there are so many things that are
out si de the PRA

DR. KRESS: Wwell, yes, if they're
outside the PRA. They have to be the in the PRA to
get them

MR. POAERS: What you'd really like to
know i s do we have a problemw th human performance
in these plants now or not or is it, you know,
basically okay. | mean we're back to the SCRAM
button. The guys are punchi ng the SCRAM button
every time, then there's nothing | can do to inprove
on that perfornmance.

CHAI RVAN APOSTOLAKI'S: | think we have a
problem It's not a big problem And it's not been
addressed by this.

DR KRESS: | think the LERs tell ne
that we do have a significant human error probl em
And | think the quantification of the human error is

at a primtive state. A lot of things have already
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been said that should say, for exanple, | have a | ot
of synpathy with Dana's position. But | would concur
that this docunent needs to be released and it would
serve as an inpetus to carry on the work in this. |
think it's needed work.

CHAl RVAN APOCSTOLAKI S: Yes.

MR PONERS: | think it's rally
important to |earn specialists.

DR KRESS: It's inportant. And, you
know, there are sone things here that | would --
that | would --

CHAI RVAN APOSTOLAKI S:  Somre detail s?

DR. KRESS: Yes. Like | would get
t hings out of there that try to deal with the state
of the mnd of the operator. You're never going to
quantify that. And things like tine of day. Yes,
the PRAs don't know anything about the tine of the
day. You know, there are things like that 1'd
qui bbl e about, but you know they can -- there can be
an evolution of thinking on those things if they get
it out and start trying to convert it nore into an
actual human reliability nodel

CHAl RVAN APOCSTOLAKI'S: Now you're
t al ki ng about the good practi ces.

DR. KRESS: Yes, that's in the good
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practi ces.

CHAI RVAN APOSTOLAKI S:  Okay. Ckay.

DR KRESS: But, you know, | view the
good practices as a first step to go on how you
actually go about quantifying a nodel or devel oping
nodel s and quantifying them And, you know, | think
we're on the right track with the performance
shaping factors and trying to use those.

So, in general | think --

CHAl RVAN APCSTOLAKI'S:  Yes, you support

DR. KRESS. -- it's a good thing to be
doing and it's a good start.

CHAI RVAN APOSTOLAKI'S:  On the practices?

Go ahead.

MR. ROSEN: One nore point. \What I
t hi nk has happened is that in the early days there
was so much equi pnent unreliability that human
performance was a small fraction of the CDF. Wat's
happened is the snoke the equipnment reliability
stuff, a lot of that out of the plants. W have
much higher reliability and availability of the
equi pnent. We haven't done a simlar good job on
human perfornmance, so as a function of the total

remaining COF | think it's a larger piece than it
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used to be.

CHAI RVAN APOSTOLAKI S:  Right.

MR. ROSEN. In fact, it may be the
dom nate piece. So to the extent that we work on
under st andi ng human perfornmance and inproving it, |
t hi nk we have | everage on the overal |l CDF.

CHAI RMAN APOSTOLAKI'S:  Okay. | also

think that is a very good effort, that it should be

rel eased for public conmment. | do believe --
nmean, we will have, perhaps, m nor conments.
Already we've given a lot to the staff. | think in

the letter we can always put things in the
di scussi on.

But | do believe it has to be enbraced
by the comunity. The conmunity of human reliability
experts. Because, you know, all politics is |ocal,
as one of the Boston oldtiners said once. You have
to convince your own comrunity first before you have
any chance to convince the wider comunity. So if
you | eave those guys out and they conme out and say
the NRC does this, but | have ny owmn -- that's a
m stake. So | think you should really pay attention
to this reconmendation to have a special peer review
group. They don't have to neet as a group. You can

send it to themindividually, but ask them
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specifically to comment and nmaybe add -- | nean, you
don't have to take their advice, but at |east get
their views.

DR KRESS: Would these include
i nternational reviewers?

CHAI RVAN APOSTOLAKI' S: | woul d incl ude
the French and other international groups |like the
Uni versity of Maryl and.

MR POAERS: You bring up the French,
but remenber at our tripartite in Japan the only
group that was interested in the human factors
subneeting that we had were the Gernmans.

CHAI RMVAN APOSTOLAKI'S:  No, the EDF has
done a lot of work, so I'mnot speaking the whol e of

France. EDF has a very good tradition in this.

They are really willing to | ook at issues and so on.
So -- and every tine you talk to them oh the
Americans are doing sonething else. Wll, | want

themto stop saying that. G ve themthe docunents,
they're here. Tell us where you disagree and then
you deci de. Maybe you have sone dial ogue with them
Because this is, as you said, a fairly high | evel
docunent that gives good practices. So they should
be able to agree, because you are not bl essing one

particul ar met hod.
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So | think it's very inportant to do
that, to get the blessing of the 4 or 5 key players
in the cormunity. It may cost you some noney, but |
think it will be noney well spent.

And the other details, you know, we made
all sorts of conmments this norning, but | think the
mai n recommendation is yes to go ahead and issue it
for public comrent.

And |"m not going to say anything about
the other stuff. | mean, I'mreally happy to see
that there is all this activity and see this effort,
but | think we should neet sonme other tine to really
gi ve you sonet hi ng nore neani ngful, because you w ||

gi ve us sonething nore neaningful as to what you're

doi ng.

So on that happy note, unless sonebody's
really dying to say anything, | propose that we
adj our n.

Any nmenber of the public wants to say
anyt hi ng? No.

Thank you very nuch

(Whereupon, at 3:15 p.m the

Subcommi tt ees adj our ned.)
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