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P-R-0O-C-E-E-D-I-N-G-S
(8:32 a.m.)

CHAIRMAN STETKAR: Themeetingwill now come
to order. This is a meeting of the Reliability and PRA
Subcommittee. I'm John Stetkar, Chairman of the
Subcommittee meeting.

ACRS members in attendance are Steve
Schultz, Harold Ray, Ron Ballinger and Joy Rempe and I
am assured that we will be joined later by Dr. Dennis Bley.
John Lai of the ACRS staff is the designated federal
official for this meeting.

The Subcommittee will hear the latest
developments on the HRA methodology and its applications
in response to the Commission's SRM-M062010. We will
hear presentations from the NRC staff and designated
representatives from the Electric Power Research
Institute.

There will be a phone bridge line. To
preclude the interruption of this meeting, the phone will
be placed in a listen-in mode during the presentations
and Committee discussions.

We received no written comments or requests
for time and make oral statements from members of the
public regarding today's meeting. The entire meeting
will be open to public attendance.
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The Subcommittee will gather information
and analyze relevant issues and facts and formulate
proposed positions and actions as appropriate for
deliberation by the full Committee.

The rules for participation in today's
meeting have been announced as part of the notice of this
meeting previously published in the Federal Register. A
transcript of the meeting is being kept and will be made
available as stated in the Federal Register notice.

Therefore we request that participants in
this meeting use the microphones located throughout the
meeting room when addressing the Subcommittee. The
participants should first identify themselves and speak
with sufficient clarity and volume so they may be readily
heard.

We'll now proceed with the meeting and I
guess, Sean, I1'll ask Sean Peters, do you have any opening
Statements?

MR. PETERS: Yes. I'dlike tothank the ACRS
for allowing us to come and have our annual presentation
on the status of the SRM, HRA model differences.

Our staff has made significant progress this
year in development activities and I do appreciate the
extended time period to get the draft of the generic
methodology forth to the ACRS.
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With that in mind, I think Jing and James
have done a great job getting this together for you and
I'd like to hear what they have to say and I'd like to
hear ACRS comments on the work, so with no further ado,
Jing.

CHAIRMAN STETKAR: Sean, before we start,
the Subcommittee has had a few meetings on this topic over
the last two or three years, something like that. The
full Committee actually has not yet been briefed on any
of this work and I think some of the work products are
getting to a point of maturity where it would be
beneficial to have a briefing of the full Committee and
perhaps if the Committee decides to write a letter sort
of documenting our current understanding of the process
and feedback.

So if you get a chance, you may want to
discuss that with James and Jing, you know, and decide
whether and when you feel it's opportune.

I just get the sense that we're getting to
a point where it might be useful, both for our purposes
and perhaps for your purposes and that's why you may want
to discuss it internally.

MR. PETERS: Yes, we have discussed that to
a degree. We are receptive to an ACRS meeting.

CHAIRMAN STETKAR: Okay.
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MR. PETERS: And the real issue would be
since ACRS is kind of a co-bagholder on this project, at
what point does the ACRS think it would be beneficial to
weigh in on this?

CHAIRMAN STETKAR: Yes. Well, I'm at least
throwing out the notion that I think we're getting to a
point, at least on some of the work products, where it
may be opportune to do that, so —--

MR. PETERS: Okay. Yes, I think especially
the earlier stuff that we've done, the cognitive basis
report and others like that.

CHATIRMAN STETKAR: So you may want to
discuss it because at the end of the meeting today I'd
like to try to get a little bit of closure on what that
might be, what the products might be. We don't need to
schedule a meeting date obviously.

MR. PETERS: Sure.

CHAIRMAN STETKAR: We can work through that
with our schedule, but if we at least keep that in the
back of our mind and try to revisit it at the end of the
afternoon.

MR. PETERS: Okay. We will do.

CHAIRMAN STETKAR: Great. Thank you. With
that, Jing, it's yours.

MS. XING: Okay. Okay thanks, everyone,
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for being here today for our briefing. And, first, I'd
like to apologize to the audience sitting in the back.
We are missing the handout for this first set of slides,
the overview, so this is a demonstration of the error of
omission. So even a simple task of making copies, we can
missing one set of the copy so but you have the rest of
the set. Okay.

So I'm Jing Xing and I'm the project manager
for the SRM HRA method differences. Since this SRM
started in 2006, even if you have a very good memory for
what's been happening over the last six years, I think
you wouldn't mind that we have an overview for what in
the past we've been through over the last couple years
and where we are. So that's the overview section. Okay,
we start with a very large team, many participants on this
work.

CHAIRMAN STETKAR: Actually, if you think
about it, no one on the ACRS side of the table sitting
in this meeting room today was even a member of the
Committee in 2006, just for some perspective.

MS. XING: Okay, this picture shows you how
we look like, the HRA work, back to 2006. We have a number
of issues. I put them in these five bubbles of things,
so we have issues like we have multiple HRA method. We
have issues 1in use of this method and the method
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application scope, their scientific basis and the
empirical data to support thismethod. Let's takeaclose
look of each of these.

So as we all know, there are probably about
30 to 40 HRA method around the world and primarily most
of these method are for internal procedural events.

These method have different scopes so they
do not complementary to each other. And they use the
different approaches so you can't simply combine them
somehow. They're not always compatible to each other.
And also most of them lack of a commonly agreed foundation
for modeling human errors. So for a situation like this,
we really need an integrated method to reduce the
variabilities among this method.

And to have a method, that doesn't mean you
can use it as it's supposed to. So we find that many of
these method or most of them have inadequate guidance on
how to use them. Therefore, quite often there are
discrepancies in the way the method was intended to be
used and the way it's actually being used.

So and also there's lack of criteria on the
level of details and the depth of the analysis when using
this method. So people often wonder when's good enough
with doing this. So we really need a clear guidance with
a good technical basis for analysts to follow and to make
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judgment on the approved method.

And even we have multiple HRA method there,
most of them are for internal procedural event, so when
we talk about a broad scope of applications, like lower
power/shutdown, external event, Level-2/3 event and
fuels, material, nuclear byproducts used.

When we go outside the internal event, we
wonder are the existing method applicable? We found that
we don't have the right method, for example, for lower
power/shutdown or Level-2 HRA.

And the existing method do not cover many
situations in the other applications and the many types
of human actions are not coveredwith the existing method.

So that implies we need some more, even we
already have many method, it look 1ike we need more method
for other applications. But do we really want for every
application we need its own method? This is a trade-off
issue between the generalizability and the specificity
of the method.

So ideally we would like to have a generic
methodology for all the applications and, if needed, the
generic methodology can be tailored for a specific
application so that way we can meet both generalizability
and specificity.

And about the scientific basis in the HRA
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method, HRA is about how human make errors. The good news
is most HRA method implicitly use some sparse information
of why and how human make errors like show in this diagram.

We know human perform the tasks in this
cognitive functions, like you're detecting something, to
understand it, then make a decision, put your decision
into action and you have teamwork bounded all this
together. And there are various
performance-influencing factors which affects the
performance. So this is the basic model used by most HRA
method.

However, we lack a strong scientific basis
in this model. Exactly how human make error? You said
you can make an error in detection. Why and how? What
factor would affect it in what way? So we need a
foundation to modeling human error and the effect of the
PIFs.

MEMBER SCHULTZ: Jing, just one question at
this point. Most methods use this approach. Now, does
that mean those that do not are not going to fit the goal
of this study and need to be discarded?

In other words, we're just going to set those
-— I don't know how many are most and how many are —-- of
the 30 that you mentioned, you know, roughly 30, some of
them do not use this approach from what you've said. Are
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we going to set those aside in terms of the work here?

MS. XING: I would say even for those ones
that did not explicitly use this, they might still have
consideration of developing method. I'm sure they have
some consideration like this.

MEMBER SCHULTZ: Yes, that's why I ask,
because it looks fundamental.

MS. XING: Yes, one example, like NARA.
NARA only did use a failure mode of the behavior of
actions, like fail to, you can give example, a error
failure model, like fail to start a pump or fail to close
a valve, but underneath there must be some consideration
of this process.

MALE PARTICIPANT: THERP.

MX. XING: Yes, THERP. I'm sure THERP had
a consideration of all this but it's just not explicitly
shown in the model.

MEMBER SCHULTZ: Okay. I understand.
Thank you.

MS. XING: Yes, so I like give credit to all
the models on this.

And the data for HRA. Well, the HRA, one
purpose for HRA or the ultimate purpose is to estimate
human error probability, which is the number of failures
out of the number of instance you perform this task.
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However, most of the method do not supported by data. The
HEPs primarily rely on expert judgment.

And even 1in the existing data, the
denominator data 1s rare. We have some kind of
information like error reports show people made this many
error in this instance and other situation but out of how
many instance we don't know.

And when we try to use data we find that we
don't have a useful HRA database. For example, NRC has
a human event database but you can't just go to that
database and pull out data for HRA.

And also because the lack of such a database,
the data from different sources is not generalizable. We
cannot simply combine them to use so we do need a
systematic way to collect, generalize and use data to
improve the HEP estimation.

So I'm sure the Committee and the
commissioner considered all these issues. That's why we
had this SRM that directed us to work with the staff and
external stakeholders to evaluate the different method,
to propose a single method or the combination of several
method for the agency to use.

And our staff's response is what's the box
in the center. Way back to 2008 we decided to develop
a new HRA method to address those issues and meet the need.
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So this project has been started for the last
five years, and I'd like to point out this project didn't
work in a standalone fashion. It's been interacted and
supported by other projects in our division, like it takes
a lesson learned from the international and the U.S. HRA
benchmark studies and it interacted with the HRA database
project.

And over the last two years, we have staff
work on Level-3 PRA project where there's HRA element with
the interaction with that team in the development of the
HRA method.

And also we had a relatively new, back to
two years ago, a new SRM asked us to develop a guidance
for former expert judgment so we've been using the initial
guidance to do the expert judgment in our HRA method
development and vice versa, the method development was
used as a pilot for our guidance of expert judgment.

So let's remind what we want to achieve in
this project. The goal for this project for the HRA
method development is to develop a new methodology to
reduce the wvariability and apply to all the HRA
applications.

So the requirement for this project, what
we want to achieve, is, first of all, we wanted the method
to conform to the PRA/HRA standards and the HRA Good
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Practices. We don't want a dramatic revolution to where
we were and we like to retain and integrate the strengths
of existing method.

And the new method should have the enhanced
capabilities to address the key weaknesses in the current
state-of-practice and the new method should have a
state-of-the-art technical basis.

And to meet the goal for all HRA
applications, we like to create the method generic enough
for all the application in nuclear power plant. So by
the end of this, you know, we will look at this goal as
a requirement to see how far we have achieved.

MEMBER SCHULTZ: So this was the original
listing? Because on the previous slide, you mentioned
guidance for expert judgment was in a separate SRM but
was going to be incorporated in.

MS. XING: That was a separate SRM.

MEMBER SCHULTZ: So that's not on this list?

MS. XING: That's not on this. This is only
for the method, HRA method development.

MEMBER SCHULTZ: Okay, so the center box.

MS. XING: Yes, the center box.

MEMBER SCHULTZ: Okay, thank you.

MS. XING: As the strategic approach we had
in this project, we start from look at the technical basis
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so we did a comprehensive review of scientific literature
and did a cognitive basis for human error analysis.

Based on that, we tried to develop a generic
HRA methodology that can be used for all the HRA
applications so this is generic enough and we make a
specific, tailored to a particular application.

One is we did develop this IDHEAS method for
internal at-power events and the other one was tailored
for develop a HRA worksheet, which we think it can be good
to use for a Level-3 project which Jim will talk about
later on. So in the long run we could tailor from the
generic methodology for other specific applications as
needed.

So along with our strategy this shows our
end product from this project. The first one is a
cognitive basis, also called a literature review report,
which is NUREG-2114, and this report is intended to use
for HRA, general human performance and the human factors
engineers.

The second report is generic HRA
methodology. It's intended to use for all applications.
And third report is the IDHEAS methodology, specific for
internal, at-power events.

So I think for today's presentation I will
focus on the delta, what we have progressed in 2013. So

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

18

in the cognitive basis part, we had the report externally
reviewed and thoroughly revised the report. We think we
are close to the final publication in that report.

The generic methodology is still in the
development stage. So for 2013 we made some expansion
of the cognitive basis to cover the full applications and
the major work was 1in the development of the
quantification model and we also develop an HEP worksheet
and piloting with SAMGs.

And for the IDHEAS method, we completed
expert elicitation of the basic human error probabilities
in the method and the report was also externally reviewed
and we revised according to the input from expert
elicitation and the external review. We also conducted
some initial testing of the method.

MEMBER REMPE: How did you pick your
external reviewers? Are they domestic, international or
everything?

MS. XING: Yes, we had actually four
reviewers, two domestic, two international, and three of
those four reviewers have more than ten years' experience
in HRA practices.

CHAIRMAN STETKAR: Had theybeen involved in
the project on an ongoing basis or were they completely
independent from the project?
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MS. XING: They were completely
independent. None of them were in the project.

So for the FY14, for the cognitive basis
report, as we said, we're close to publish the final
report. For the generic methodology, we need to conduct
expert elicitation of the HEPs and test it. For the
IDHEAS methodology, we did the initial testing but we like
do more formal testing of this method.

So this just tried to summarize, to show you
we did some work since 2007.

MEMBER SCHULTZ: Jing, excuse me. On the
last point there, the external review of the IDHEAS
method, is that the same team of external reviewers or
is it a separate program to review the last document, the
internal events?

MS. XING: You mean compared to the first
report?

MEMBER SCHULTZ: Yes.

MS. XING: There were two separate reviews.

MEMBER SCHULTZ: Okay. And both of those
reviews were done this year --

MS. XING: Yes.

MEMBER SCHULTZ: Last year.

MS. XING: And actually one reviewer
reviewed both.
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MEMBER SCHULTZ: Okay. Thank you.

MS. XING: This slide's, I'm not go into the
detail. Just tell you, good news. Since 2007 we made
progress in every of these boxes. So we have IDHEAS to
address the multiple method issue and we have improved
the guidance to address the use of method. We have
generic methodology to cover the broad application scope.
We have cognitive basis report serve as the scientific
basis and we have the SACADA and the Halden database in
the future hopefully to provide empiric data for HRA. So
any questions on the overview?

MEMBER RAY: You list the contributors on
the second slide. How has it managed the joint effort?

MS. XING: We have very effective boss there
and we work together.

MR. PETERS: I'm not certain I totally
understand the question. What was the question exactly?

MEMBER RAY: Well, things can be established
so that you have input from various parties or you can
bring people together and say we're going to produce a
joint product. You know, we have to arrive at consensus
to do that and until we do -- whatever we produce is
something that we all agree upon rather than just input
to the NRC in this case. You know, which of those models
are we talking about here?
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MR. PETERS: The funny answer is yes. And
what happened the beginning stages was they had a team
of experts that were working on the international
benchmarking study.

Based upon the preliminary results they got
from the study back in the 2007/2008 time frame, this
large group of international and national stakeholders
made a determination that they saw significant weaknesses
in all their methodologies.

And with that large team of all those people
that were on that board almost, I mean there were a couple
that were added there after 2008, they all decided that
the particular path forward should be a new methodology
which takes bits and pieces from the existing methods,
trying to take those strengths and getting rid of the
weaknesses.

How the team organized to begin with was that
the team as a whole tried to develop a consensus on each
of the particular pieces of the methodology as the project
progressed. And when you had a team of, I don't know,
15, how many people are on that list? Fifteen people?

MS. XING: I think initially the team
started about 20 people.

MR. PETERS: About 20 people. When you try
to get a consensus amongst 20 people on every technical
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detail of an HRA methodology, you pretty much are
proceeding very slowly down a path to failure and also
you create kind of issues among some of the personalities
of the team.

But over time the team actually shrunk
significantly down to a group that could work on the
issues, and also once Jing took over the project
management, she was able to divide out the labor on a
particular effort.

So the answer was yes. At the beginning the
entire team was trying to reach consensus on each of the
pieces of the methodology, which created a very slow
process. And towards the end, we actually had to whittle
it down and take on bits and pieces for each particular
member to tackle.

And so what we've done since then, in the
last couple months the actual generic methodology was
purely an internal team only because we were on a very
tight time frame. We were on about a three- to four-month
development window to get this generic methodology out
the door so we could split the Level 3 project.

So the generic methodology in itself is only
developed from our internal NRC members and the next plan
will be for the industry to take a look at it, provide
their comments and feedback.
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We had to get something on paper now for the
Level 3 project and once we do -- we do have that draft
methodology now ready for the Level 3 project. Now it's
time for the rest of our team members to take a look at
it and start poking holes in it and seeing what we need
to improve.

MEMBER RAY: Thank you.

MR. PETERS: Sorry for the long-winded
explanation.

MEMBER RAY: No, no, that's --

MEMBER SCHULTZ: But just to pursue it one
step further, the way I heard you is that these are the
individuals that have contributed over the last ten years
to the project?

MR. PETERS: Yes, over the last, yes, seven.

MEMBER SCHULTZ: Roughly.

MR. PETERS: Yes.

MEMBER SCHULTZ: Okay. And some subset of
them have been working on the different bubbles that we've
seen in the slides --

MR. PETERS: That's exactly right.

MEMBER SCHULTZ: --in 2013 and not everyone
is active right now. 2013, not all the contractors were
employed on the project that are on the list here, like
Sandia and INL.
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MR. PETERS: Yes, pretty much the Sandia and
Idaho contracts finished here around September 30th of
2013.

MEMBER SCHULTZ: Okay.

MR. PETERS: So all those team members were
involved in the development process of the Level 1
at-power IDHEAS method and were partially responsible for
the generic methodology. But since September 30th,
we've been doing it in-house exclusively.

MEMBER SCHULTZ: But youstill consider this
as the general team that's pursuing this project going
forward?

MR. PETERS: Yes, I mean and we may in the
future have more contracting resources. Of course,
we've been part of sequestration and everything else too.
It's not just that we had too many people on the project.
I guess we had too much money so that was taken away too,
so —-—

MEMBER SCHULTZ: Okay, that's fine.

MR. PETERS: So, anyway, more money should

be coming here in 2014 and we may be able to get some more

MEMBER SCHULTZ: And the next presentation
is on the review, so the reviewers are not on this list.
MR. PETERS: The reviewers are not on that
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list. That's correct.

MEMBER SCHULTZ: Thank you.

MS. XING: Thank you, Sean. And I'd also
like to make an explanation to the process of how we
achieve the consensus. Looking back this project, it
was, like, the first two or three years we were using an
unconstructive expert elicitation process, which means
every individual topic we try to achieve, try to make
everyone agree up on something. It was very difficulty
because everyone is an expert in his or her own area so
we spend lots of time in debating, exploring.

But that time was very valuable because in
that process we kind of explored all the possible success
and failure paths for where we should go with this method.

And in the later stage of this project, we
used more like a more formal expert elicitation process,
which means the individual members propose their ideas,
their opinions and the team has, several central
contributor of the team, the most experienced expert,
they work as the integrator to integrate or evaluate all
the input from the bigger team and make a decision where
we go so that will make the project progress much quicker
than for us to stay here.

Any other questions?

MEMBER RAY: While he's doing that, there is
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a question now. I want to add to the first discussion.

CHAIRMAN STETKAR: They can multitask.

MEMBER RAY: Well, I'm not sure.

(Laughter)

CHATIRMAN STETKAR: I'm sorry. I'll be
gquiet. You're right.

MEMBER REMPE: Collect more data.

MR. CHANG: There was three data points.

MEMBER RAY: I want to ask a question on
what's been presented because I finally recognized it.
There's an observation that there's very little data. It
was the last bubble on the last slide you had up there.
That's why I didn't react to it in time.

MS. XING: Okay, can we use --

MEMBER RAY: No. I'msorry. It happened to
be the slide that you had on the screen just before you
moved off. It wasn't that one. There was a bubble over
on the right side.

MS. XING: The bubbles? Okay.

MEMBER RAY: Yes, and it said --

MS. XING: Like this one?

MEMBER RAY: -- empirical data and then it
salid there was very little. Okay? Am I communicating?

(No response)

MEMBER RAY: So the question is that sounds
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odd although I assume, when I look at that, that that
really means very little empirical data that meets the
criteria that's required for this work that you're doing.

Of course, there's an enormous amount of
empirical data about human reliability. It's just not
in the form you need it, with the precision and the rigor
and the discipline that you need it to be in.

It happens that we're at this point in time
talking with staff generally about research topics, one
of which is operational experience. Is there something
about the operational experience, which there's tons of
and it grows all the time, that ought to be addressed in
a way that would make that data more useful to what you're
doing?

MS. XING: Yes. Actually we've Dbeen
working on that from two aspects. One is we hadaproject,
which Jim is the project manager, to develop a database
which is to capture the operator simulator data for HRA
use.

And we're also working with Halden to
develop a Halden human performance database which has
more captured the experience and the lesson learned in
their simulation.

MEMBER RAY: So this would be simulator
derived and I can understand why that --
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MS. XING: Yes.

MEMBER RAY: -- would be more useful to what
you're doing. I was sort of puzzled by the fact that
Halden seems to be the place to go to get these data and
it suggests to me that maybe it becomes parochial at some
point and not representative of what you're trying to
achieve. Well, those are just observations so I guess
I'1l —-

MR. CHANG: Yes, this is Jim Chang, sorry.
Let me answer that question. For operation experience,
the test and that's primarily that database was going
back, looking at the NRC's open inspection report or the
licensee report.

And then from there analysts go in to read
that report and then try to extract the human performance
information into that database and the operation
experience for doing that —- in terms of data units quite
expensive. We have two INL staff spend one and a half
month to put one event report into the data.

MEMBER RAY: Yes. No, I can understand
that. No, that's why I understand that using the
simulator data might be more accessible --

MR. CHANG: Yes.

MEMBER RAY: -- than trying to reconstruct
all the details of some actual operating event.
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MR. CHANG: Right, yes. And, okay, so there
was -- because operation experience give us not
quantitative but qualitative quotient that we know the
context.

And then in the past what we tried to do was
when there's event that the NRC send the inspection team
we'll try to go with the inspection team but that didn't
happen. That happened so quick and then that we are not
able to accommodate that kind of arrangement.

The other thing that in the simulator data
now we more for quantitative purpose, now we are more
focused on the simulator data, that we talk about the
SACADA data.

Now we work with South Texas Project, for
them to know that they are offered training data into the
database. Andthis past year we have five years extension
of the agreement with them for them continue to load.

And in the past year we also outreach to the
other plants. Nine Mile Point was this fall, going to
STP to see how they enter data. They adopted the database
so this is the way that we have enough data to give us
some statistic indication for some of the things that type
of activity. But we can have data that do support certain
range of the activity we are analyzing.

MR. PETERS: And I'd like to raise one more
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item. The operational experience data gives us a decent
qualitative level of input. It tells us qualitatively
what can happen, how it can happen.

But the one down side is it doesn't give us
success. So when you do that HRA, you need the failures
and you need the number of successes when you're looking
for those human error probabilities and we can't get that
from operational experience because people don't
document when they successfully perform their actions.
And so the only place that we've been able to find to get
that is through the simulator trials.

MEMBER RAY: Yes, I understand that.

MR. PETERS: Yes.

CHATIRMAN STETKAR: And that's really
important. Yes, we learned that lesson 35 years ago when
people spent enormous amounts of time going through LERSs
to say, well, this failure of that valve was because a
bolt was loose so we're going to put it in the loose bolt
little box in a spreadsheet and then people made up
numbers about what would go in a denominator.

So in terms of quantifying failure rates,
the enormous amount of effort that was spent looking at
failures without thinking about the ultimate use of or
the needs of the data in large part was wasted.

Now, in human reliability you're exactly
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right, that the real benefits of looking at the operating
experience are not in the sense of data, and I don't like
to use the word data because that typically implies
numerical.

It's looking at the causes for human
failures and examining those critically within the
context of the psychological framework that's been
developed to get a much, much better sense about really
under different types of activities what are the most
important influences? What does that operating
experience show us? That gives you confidence in that
psychologic basis. It really doesn't tell you anything
about, you know, is it 10° or 107°"?

So that is an important point, Sean, and
that's why at some point, you know, spending whatever you
salid examining one event and subdividing it and
classifying it, you know, you quickly reach the point of
diminishing returns there. You're probably well past
that point already.

MR. PETERS: And we're more than happy to
have Halden spearhead that effort because they have a 1ot
greater resources than we have to go at the problem.

MS. XING: Yes. 1In fact, in the development
of the method, we have used lots of operational experience

and lesson learned.
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A particular thing I'd 1like to point out was
in our expert elicitation process, although the main
purpose for that was to estimate the HEPs, the expert,
you know, our group who most of them were either analysts
or former operators or trainers, they provided lots of
their operational experience, their lesson learned, as
the input to support our model so that was a very valuable
input.

And I also like to say in term of use and
data, one issue that's use in data as we talked earlier,
here we have some data but we cannot plug them into the
existing HRA measure because the format are different.

So in the recent effort, we have this method
development project side-by-side with the database
project, so the SACADA database and IDHEAS method were
both based on the same cognitive foundation.

So at least we know in the future the data
from the SACADA database can directly fold into IDHEAS
method to improve the HEPs. That's what we're looking
forward to in the next couple years.

CHAIRMAN STETKAR: We do have tobe a little
bit careful to manage the time because we have a ton of
material to get through today and --

MS. XING: Okay.

CHAIRMAN STETKAR: So I know that none of the
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Subcommittee members have a life but you don't want to
be here 9 o'clock tonight, so be a little bit aware of
the time management here so we make sure we cover all of
the topics in a reasonable amount of time.

MS. XING: I guess if we run into a time issue
we can always jump to the summaries slide.

CHATIRMAN STETKAR: No. No.

(Laughter)

CHATIRMAN STETKAR: That option does not
exist.

MS. XING: Aqguickpass. Okay, solet'smove
to the next topic. Part 2 is building a cognitive
foundation for human reliability analysis, so that's our
first product here. And this, actually we have put it
in the format of NUREG-2114.

So since we reviewed this project in April
2013, I am confident that you remember Iliterally
everything we talked back then, so today I will only give
a very quick overview of the structure of the database
just to refresh your memory and then give you a summary
of our external review.

And i1f we still have time, I can talk our
major revision to the draft report we read before which
is the Teamwork chapter. That's where we got most comment
from the review and we made a lot of revision to that
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chapter. Okay, I don't need to talk this again. You know
what this means.

So basically this 1is the structure
underlying most of the HRA method. What we tried to do
in the cognitive basis is to make the blurred box more
explicit, togo inside to find all the mechanisms and each
of these cognitive functions and establish the links
between the mechanism, PIFs and the task.

That's what we've tried to do 1in the
literature review. So the goal of the literature review,
first goal is to identify the cognitive mechanisms
underlying those nuclear power plant tasks.

And also we tried to identify the factors
that influenced human performance, sorry, there's typo
here, and identify the way in which those factors affected
failure.

And we put those information together to
develop a structured cognitive framework that can serve
as a foundation for human error analysis.

So this 1s a cognitive framework, the
high-level framework has been used by all the HRA method.
You have the PRA event. You identify the human tasks in
that event and those human tasks are achieved by these
four major cognitive functions and the teamwork binding
the functions together so we're all familiar with this.
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And the cognitive basis we are developing
istry toget more detailed information to that high-level
framework so we try to identify the scope of a cognitive
function in the nuclear power plant control room tasks.
What objectives the functions try to achieve?

So you talk about detection. What exactly
mean by detection? The objective would be, okay, I do
monitor. I have that information, so those are what we
mean by detection.

And then the cognitive mechanism try to
understand how humans perform the function and what make
the human reliably achieve the function?

And then look 1into how the cognitive
mechanisms may fail. From there we can look at what
performance-influencing factors would lead to these
failures.

CHAIRMAN STETKAR: Jing.

MS. XING: And I wouldn't --

CHAIRMAN STETKAR: I was going to ask you on
the last slide but, no, bring up the little picture
because I 1like the little picture. I love thesepictures.

I wanted to ask you something. I actually
read the summary of the review comments and I'1l1l be blunt.
Except for the changes that you made in the teamwork area,
which I think in general are quite good, I liked the report
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a year ago better than I like the report today because
I find today's report more difficult to understand than
the report a year ago.

And people hang up on words and syntax and
what I wanted to do is point out the darker blue boxes
here. You've now changed something that used tobe called
a proximate cause to something that's called a cognitive
failure.

So 1f I now read the report, I have many parts
of the report that talk about failures, failures,
failures, failures which, for me, is really, really
confusing.

And then I go to the generic methodology and
it uses adifferent syntax. It talksabout failure modes,
failures, failures, failure, failure modes, failures,
failures. I believe that the original authors of this
report developed a specific terminology for a particular
purpose.

We suffered from this, again, 35 years ago
where people couldn't understand the distinction between
functional failures, failure modes, failure causes,
failure, failure, failure.

Everything was a failure so everything got
dumped into a box of a failure and when people collected
information they fought among themselves about what
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failure box. Well, is this a failure? 1It's not a
failure, but it's called a failure.

So the gquestion is, one question I had as
I read through this, why did you change that terminology?

MS. XING: Okay. So we changed that
terminology for several reasons and from the peers, the
external reviews as well.

CHAIRMAN STETKAR: Okay, I didn't really see
that comment in the peer review so I didn't read anywhere
that said I don't understand what a proximate cause is.
You should call it a failure. So why did you make that
change?

MS. XING: Okay, that was a decision made
actually before the external review among our team. When
we tried to apply these proximate causes into the IDHEAS
method --

CHAIRMAN STETKAR: Thank you for putting
that on the record. One does not change research to fit
a particular proposed model of a process, which is what
you've done. One keeps the research as research. If the
model is deficient, that's the model's process. Let the
modelers adapt to the research, not vice versa. One does
not go in and change the results of an experiment in a
laboratory to fit someone's goofy model of the way the
process should work.
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MS. XING: In this case --

CHATIRMAN STETKAR: So and in many cases
you've changed subtly this very good research report to
make it sound more consistent with this proposed, and I
will say proposed, IDHEAS methodology.

And I fundamentally disagree with that as
an indiwvidual. This is a Subcommittee. That's my
opinion. I think it reads a lot worse. I think that
you've made many of the points more obscure.

I think that you've introduced much more of
this what I'l1l keep calling procedure-centric view of the
world into this really good research report because
you're trying to make the research sound like it's more
consistent with someone's proposed methodology.

And I would very strongly encourage the
staff independently, no one who's been involved in this
process because they're all married to a particular goal,
to go back and read all of that stuff, and especially the
original authors of the report because I think that you've
subtly changed some of the technical content to the point
where it's actually more confusing than it was a year ago.
And I'll stop there.

MS. XING: Yes. First of all, I completely
agree with you. You shouldn't --

CHAIRMAN STETKAR: Yes, and part of the
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thing is don't be so agreeable to everyone.
MS. XING: I understand.

CHAIRMAN STETKAR: Okay? Don't be so

agreeable.
MS. XING: No, I really don't —--
(Laughter)
CHAIRMAN STETKAR: You cannot accommodate
everybody. You cannot accommodate all of the

researchers who will say the research is never complete,
is not complete.

You cannot accommodate someone who has a
particular world view and a particular methodology that
says, well, can't you call this a failure because that
will fit my little model and the terminology I've used
in my little model? Don't be so accommodating.

MS. XING: Thank you. I appreciate that
encouragement. And, in fact, we don't need to stick to
this, the particular detail or reason for this term
change.

But the overall plan was now we have the three
reports and, as we said, the cognitive basis is the
foundation. So towards the end of this project, I mean
actually before we publish the cognitive basis report,
as the project manager I, like, work with some external
person, with the discussion. Let's look all this three
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report together. And first we fix with right terminology
we needed in the foundation report there, modify, unify
the terminologies of the two reports.

CHAIRMAN STETKAR: And I'm glad you put it
that way because I still, I mean the last meeting we had
a year ago, I went back through my notes and the
transcripts and the meetingminutes and at that time there
was, I won't use the word consensus because Subcommittee
meetings, we just represent our individual views, but I
think we gave you pretty good feedback on the cognitive
basis report, that it was nearly ready for prime time.
You said you had todo a little bit of work in the teamwork
area because that obviously was the area that was still
under some development.

And I was surprised as I read through the
new version the number of changes. Now, if you look at
the changes, there are words here. There was words there.
There's parts or paragraphs deleted. But if you look at
them in total, they've changed the sense of several of
those sections and that's a bit troubling.

MS. XING: Okay. Maybe we can talk more
later on the agenda items.

CHAIRMAN STETKAR: Yes, yes. And part of
this, the reason I bring it up is the SRM was written to
the ACRS so in some sense we're not sitting here as
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disinterested, I won't say disinterested, interested
third parties providing review comments. We're as
involved, at least from the Commission's perspective, as
the staff is in this whole process and that's another one
of the reasons why I think it's important to get the full
Committee on board and get some feedback but just take
that --

MS. XING: And that perspective is very
important because, to myself, regardless what terms we
use, I know what they means.

CHAIRMAN STETKAR: Yes. But the problem is
the terms are important. The terms are important because
you find out as you go forward that, for example, the
methodology, which we'll get to, uses a different set of
terminology.

So, for example, if I look at the methodology
report, I can't understand in many cases where parts of
the methodology link into this framework. I honestly
can't. I've tried. And if the same terminology was
used, an avoidance of the failures of the failures of the
failures of the failures, because as soon as you put
failure in there, then I don't know where I am on this
nice pink-to-purple progression.

MEMBER SCHULTZ: We don't have a color copy.

(Laughter)
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CHAIRMAN STETKAR: Yes, but we have it in
front of us here.

MEMBER SCHULTZ: I don't mean to make light
of it.

CHAIRMAN STETKAR: No, it's --

MEMBER SCHULTZ: I totally agree with what
John is saying and this consistency, especially in this
area in terminology, the consistency in terminology, it's
just extremely important.

CHAIRMAN STETKAR: It's a rigor. It's --

MEMBER SCHULTZ: It is and remember what the
team has set out to do, and that is to create a fundamental
basis and, in fact, leave behind, I think, you know, many
of the other methodologies that have been developed.
Leave it behind.

Develop the fundamental concept, develop a
fundamental model, a generic model is what we're terming
it, a generic model from which other subset models can
be developed. Consistency in terminology is fundamental
to execute that process.

MS. XING: Thank you. 1In fact, we received
the very same comment from our human factors reviewers
of the report --

MEMBER SCHULTZ: Of course.

MS. XING: Amy D'Agostino sitting in the
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back. She wrote consistency is critical. Consistent in
terminology is critical in this project. AndI think that
also the way we structure the product of this project
provides a good opportunity for us to unify and clarify
the confusing terminologies in the field.

CHATRMAN STETKAR: That's exactly right.
You'll receive, and you probably already have, comments
from, you know, the world. Everybody has their own
notion. Theyunderstand in their ownmind what a squiggle
is. You don't understand what a squiggle is. They
understand what that squiggle is.

They don't have the right to introduce the
term squiggle into your methodology. They have to
explain how a squiggle interfaces with this framework and
they have to use your terminology. That's incumbent on
them.

If they can't do that, then they haven't
thought through either their approach or your approach
well enough to have a valid comment, and that's another
reason why this consistency in terminology and avoidance
of conflicting terminology is really, really important.

As you know, if we took a poll of 1,000
individuals, each one would admit that they know nothing
about human reliability but they will all claim that
they're an expert. And they all have their own
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terminology, they all have their own world view so it's
important to do that. I'm sorry. We'll go on.

MS. XING: I understand and appreciate the
encouragement. Sowe'll take a quick look at the external
review process and the results.

So we have four reviewers completed the
review and provided written comment. Initially we
identified eight reviewers and four of the reviewers did
not have time to give us written comments.

MEMBER REMPE: So your table you sent out
prior to the meeting said there were six that you sent
the report to and only four turned it in, and I was just
wondering, was this a volunteer effort?

MS. XING: It's a volunteer effort.

CHATRMAN STETKAR: Yes.

MEMBER REMPE: Oh, okay.

MS. XING: Okay.

(Laughter)

MEMBER REMPE: That's a little different
then, when you pay a reviewer and what you get back.

MS. XING: So they all used their spare time
to do this.

CHAIRMAN STETKAR: Well, and this is not
necessarily the easiest document to walk through. I mean
it really takes --
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MEMBER REMPE: Absolutely, when vyou
volunteer your effort here.

CHAIRMAN STETKAR: It takes a lot of effort
and thought to really work your way through this and
understand it to the point where you can even provide
reasonable feedback, so it's not surprising you only got
feedback from four people.

MEMBER REMPE: Sometimes, though, you get
what youpay forinlife. Ifit's freeeffortbut, anvhow,
just a comment.

MS. XING: Actually, by the time we did the
review, we were out of project money so you probably
noticed that many figures in this report hadn't changed,
mainly because some figures were produced by our
contractor. The contractor terminated so I don't at the
moment —--

MEMBER REMPE: It's illegal for contractors
to do things for free.

CHATIRMAN STETKAR: I was going to say
thankfully, from my perspectives, the figures didn't get
changed.

MEMBER REMPE: Okay.

MS. XING: So I wasn't able to break down
those figures to change them so that's the effort we will
do later on.
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So we have two domestic and  two
international reviewers. All have 20 vyears plus
experience 1in cognitive engineering research and
applications and three reviewers actually Thave
experience in developing human performance models.

And I have to say these are the top experts
in the field and the three reviewers have experience in
HRA so we think we got a fairly good representative set
of reviewers.

I don't know if you want to read this wordy
slide. Because it's a 300-page report and people doing
this on the voluntary basis, so we asked them to focus
on the knowledge gaps in the report and also focus their
review on these key questions, like whether the approach
is right and whether the method generate new information
or useful information for HRA and, professionally wise,
does the approach offer new knowledge which is different
from what we have now and how the approach provided,
whether it has a coherent strategy to understand human
error.

Three reviewers actually answered this
qguestion. One reviewer developed his own question and
answered his own questions. So --

MALE PARTICIPANT: Geez.

MALE PARTICIPANT: You get what you pay for.
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(Laughter)

MS. XING: Should I give you one more minute
with the gquestions?

CHAIRMAN STETKAR: No. No, that's okay.

MEMBER BALLINGER: He had to be a faculty
member somewhere.

(Laughter)

CHAIRMAN STETKAR: Yes. Spherical
chickens come to mind.

MS. XING: Well, we have lots of comment. I
tried to summarize the comment that at least two or three
reviewers have in common.

So 1in general, the report provides a
thorough literature review and can serve as a technical
foundation for HRA. All the reviewers agreed upon this.

And the literature review conducted for each
of the macrocognitive functions provide a broad coverage
of relevant literature and a good synthesis of the key
points related to human performance and human
reliability.

And the review covers the major cognitive
mechanisms that can be relevant to the nuclear
environment and the links of this mechanism to the
performance-shaping factors, so these are the positive
side.
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And the reviewers also pointed out the
report is limited to its intended scope, that is in the
very beginning of this literature review we didn't have
the generic methodology in mind.

Therefore, the literature review was very
strictly focused on the kind of cognitive mechanisms or
the kind of tasks needed to support the procedural
internal event in the nuclear power plant control room.

CHATIRMAN STETKAR: Let me ask you about that
because I'm a bit troubled by that fourth comment and I'm
a bit troubled about the way that you tried to address
it, I think, in the report.

Did the reviewer have specific examples of
why they believed that the framework was limited and
focused specifically on these types of activities and do
you have those examples?

MS. XING: Yes, I can give example. First,
in the last April's meeting I point out those areas where
the literature review did not cover the limitation.

And for the current examples the reviewers
pointed out, number one is distributed decision making.
There's a large amount of literature there we didn't
cover. Andanother example there is in the teamwork area.

CHAIRMAN STETKAR: Kind of a --

MS. XING: Like the leadership, the
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cooperation, those things were barely covered in the --

CHAIRMAN STETKAR: Barely? The thing that
concerns me is, again, I'll step back and, again, in my
personal opinion, I really like the cognitive basis
report. And other than the fact that the words that are
written in the report, which I believe in many cases were
written in the report as a reaction to the proposed model
IDHEAS, it's not clear tome that that report isas limited
as may be inferred by the words in the report or by that
comment.

In other words, the report comes back and
says, well, we have good procedures. Well, this applies
to nuclear power plant control room activities where the
operators are well trained.

The report says that in words but it's not
clear to me that the fundamental framework, the
performance-influencing factors, the cognitive
mechanisms, the proximate causes and the macrocognitive
functions, including however you treat teamwork, is
necessarily limited to that very focused snapshot of the
world.

So I'm looking now, rather than an academic
research where you can never do enough research, I'm
looking for specific examples that says this methodology
or this framework is faulty because it cannot handle these
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types of cognitive behaviors. And you mentioned
distributed decision making. That might be one area.
Might be one area.

But many of the other types of activities
-—1f I think of, for example, ex-control roomactivities,
trying to coordinate a bunch of people running around a
nuclear power plant trying to respond to some sort of an
event, which is certainly not control room, it might not
be procedure driven and it might not necessarily be
performed by the best-trained people in the world, at
least in terms of licensed nuclear reactor operators,
it's not clear to me that I would need a different
framework or additions to the framework to handle that.

So I'm a bit curious about that because as
I read the report now there have been subtle
qualifications inserted into the report, I think in
response to this, to say, well, just remember, we're only
looking at control room, procedure-driven things.
That's all we thought about in the research. And I'm not
sure that the researchers actually limited themselves to
that.

MEMBER SCHULTZ: I don't think so.

CHAIRMAN STETKAR: I don't think they did.

MEMBER SCHULTZ: Because if you read the
first three comments taken as they're stated here, the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

51

fourth comment is surprising.

And if the report has been changed to reflect
the fourth comment, to solidify the words in the report
to reflect the fourth comment, to reinforce the report
to meet the fourth comment, I think we're going the wrong
way because the original intent, I thought, was to develop
the approach that would match up and induce the comments
1, 2 and 3, a thorough review, an approach that is generic
and meets up with what one would want to do in evaluating
human performance and so forth, not tomeet the objectives
of general comment 4.

MS. XING: Okay, so letme see if I can answer
your curiosity in this. Let's talk about the, give a
little bit of history, how we started the literature
review.

When we started the literature review, the
overall framework was there. You know, we know we are
going to, these were cognitive functions. We're not
going to change that. Nobody will argue with that.

And for the first function, the detection,
it cost our team, a team of five people, spend a half a
year, well, they don't full time work on this but,
nevertheless, spend six months and wasn't even got into
one third, a quarter of all the possible cognitive
mechanisms that are in the detection domain.
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So the teamwas very troubled. Like in this,
one, we can never complete this literature review. This
is just one function. It's been sixmonths. We arestill
far away to a good coverage. Two, even we had a good
enough coverage, there's million pieces of information.
How to organize them? We couldn't establish the link.

At that point we made a decision, or strategy
let's say. Since our goal at that time was to develop
this basis only for the IDHEAS method that was for
internal procedural event, we said, okay, before we dive
into this million pieces of literature, let's first
understand the scope of detection function within the
control room.

Like when you talk detection, if you go
through cognitive literature, you probably can
comfortably identify 20 or 30 generic tasks in the
detection domain, for example, monitor and catch
information, motion information detection, color
detection, weak picture, you know, there's many of these
things.

CHAIRMAN STETKAR: Those are tasks though.
Come back to terminology. Those are tasks.

MS. XING: Yes.

CHAIRMAN STETKAR: I must recognize that
that light flickered. However, noticing is a cognitive
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mechanism, I believe, that's identified. It's not a
task. Don't confuse tasks about how I need to get to that
door, I need to move my left foot, my right foot. Sure,
you can identify all kinds of tasks.

The question is what about the 1list of
proximate causes, cognitive mechanisms and
performance-influencing factors is lacking because of a
presumed focus on actions in the control room that are
driven by procedures performed only by well-trained
people? What did you miss because you focused on that?

MS. XING: Yes. That's cognitive
mechanisms. Let's say, suppose we have 20 different type
of generic tasks for detection and we could identify
totally about 100 cognitive mechanisms in the detection
area to support those and in our report we only choosing
a subset of cognitive mechanism which would sufficiently
cover these tasks related to the control room situation
without putting all the 100 or 200 mechanisms there.

So have said that, I would say all the
cognitive mechanisms or everything we identified in this
literature review is applicable to all human actions, so
in this directions it's not like this mechanism only for
control room. Doesn't work for all control room.

CHAIRMAN STETKAR: Good.

MS. XING: It's however the limitation is.
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The set of the mechanism we put in the literature review
is only a subset of everything has been reported in the
literature. If we reporteverything, itwill be toomuch.

CHAIRMAN STETKAR: But, I'll come back to an
original. People who get paid to do research will say
the research is never finished and that's just a given.

If, indeed, you've subjected this
literature review and the framework to a broad set of
independent reviewers, qualified independent reviewers,
and you receive feedback from, let's say, 100 people and
each individual says, well, you didn't consider my pet
squiggle, say, well, we think we did if you can explain
what a squiggle is. You know, how does your squiggle not
fit into this framework? Because each of them have their
own terminology, each of them have their own little area
of research.

And what I'm asking you is from vyour
understanding of what was done in the literature review,
in the development of the framework and your exchanges
with reviewers and other people on the project -- the
statement that you made that the cognitive mechanisms and
performance-influencing factors that are listed in this
report, in the framework, would apply beyond the control
room is a good statement.

The question is if I now look at someone
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needing to respond to an event -- let's say 1it's a
firefighting crew, fire brigade that has some operators
and some security people and they need to decide what to
do out in the plant and the phone lines are down and the
radios aren't working.

What about their thought process, about do
I put foam or do I put water or do I let the fire burn
out or what do I do, what about that process is not handled
in this framework? I mean that's my actual -- because
that is a scenario that is involved in the PRA. This
methodology should be able to handle that scenario.

If you can't handle that scenario, the
methodology and, indeed, the 1literature search is
incomplete because we do have fires in PRAs. We do have
floods. We have seismic events.

We have conditions where communications
have broken down, where you do have people outside of the
control room who may not necessarily be as well trained
as the licensed operators processing information, making
decisions and deciding to implement certain actions,
which may or may not be the appropriate actions.

So that's why I'm challenging you, because
I think in many cases you may be putting too many caveats
in the report to try to make every reviewer happy without
challenging either the reviewers or yourselves to
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understand whether or not a comment is, indeed, wvalid,
especially in the areas of limitations and
incompleteness.

As soon as you write a report that says it's
incomplete and it's limited, it's very easy for people
to say, well, obviously this doesn't apply to my example
because I'm not in the control room, I don't have
procedures, I don't have necessarily well-trained
people. Half of my fire brigade is made of security
people or people I grabbed off the street or whoever.

So you need to be really careful about that,
and that fourth one is really troubling if it's well
grounded. If it's not well grounded, dismiss it.

MS. XING: Yes. Well, thanks for that
comment. Good thing we haven't started writing the

abstract for this report. I believe I will make this part

CHAIRMAN STETKAR: Do you understand, Sean?

MR. PETERS: I exactly understand what
you're --

CHAIRMAN STETKAR: You can't be arrogant in
a research report but you can never satisfy every reviewer
either.

MR. PETERS: Exactly. And what I'm hearing
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from your read is you didn't see major holes where it
couldn't be applied in particular areas.

CHAIRMAN STETKAR: You know, but this is not
necessarily my area of expertise. I didn't see any. I
thought about many, many different conditions that I can
think of in a nuclear power plant setting outside of the
control room, actions that are coordinated.

I mean, as I said, the fire brigade example
is one example and I didn't see any of those examples where
I couldn't use the fundamental principles in this
document to evaluate performance in those scenarios.

MS. XING: Let me ask —--

CHAIRMAN STETKAR: Even the extent of having
an emergency operations facility three states away manned
by people who have, you know, degrees in law and economics
rather than engineering could, indeed, be evaluated,
perhaps not as well because that's part of this
distributed decision making.

MEMBER SCHULTZ: What bothers me about the
fourth statement is the word "limited.”" I'm just reading
it over again and seeing how things followed out.

If the fourth statement had read the report
focuses on those mechanisms and factors influencing human
tasks in the control room and trained crew, I'd feel
comfortable that that's one, two, three, four and does
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not make a statement that one, two and three are wrong.
You've done what you've set out to do. There is no
limitation. There is a particular focus.

CHAIRMAN STETKAR: It's not even clear tome
that it's focused. Many of the examples --

MEMBER SCHULTZ: That's true.

CHATIRMAN STETKAR: -— 1in the report are
derived from that experience.

MEMBER SCHULTZ: That's right.

CHATIRMAN STETKAR: You know, they're
anecdotal phrases that said, well, look, in the control
room, here's how operators in the control room do this.

MEMBER SCHULTZ: Demonstrate how the
generic and --

CHAIRMAN STETKAR: Fine, you know.

MEMBER SCHULTZ: -- cognitive approach can
be utilized.

CHAIRMAN STETKAR: They could have equally
put in examples of how people not in the control room do
this except it was just easier I think because of the
personnel 1involved 1in the project to pluck those
examples.

MEMBER SCHULTZ: And it doesn't mean it's
limited.

CHAIRMAN STETKAR: It does not necessarily
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mean that it's limited. It doesn't necessarily mean that

it's limited. If it is, I'd like to better understand

MEMBER SCHULTZ: How we got there.

CHAIRMAN STETKAR: -- how it is limited and
where it is limited because it's not clear reading if
there is a fundamental gap.

MS. XING: Actually I really 1like vyour
suggestion. I, myself, did some analysis and there,
like, we're talking two things. One is not applicability
of this knowledge. I think it was wrong to say it's
limited to control room only because this knowledge is
applicable to general human performance.

But the second issue is the coverage or the
completeness, but this knowledge covered all the major
things, to all applications.

CHAIRMAN STETKAR: Right. Right.

MS. XING: As the leader for this effort, I
know we have some gaps.

CHAIRMAN STETKAR: Those gaps don't
necessarily, I think there's a couple of sentences, you
know, where, for example, distributed decision making,
I think that that is an important message to make very
clear in the report.

If there are known gaps, make it very clear

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

60

to the reader that the presumption is that this is
universal except we know very explicitly that it does not
address the following issues.

MS. XING: Yes, I agree. We should --

CHATRMAN STETKAR: It's a much different
perspective.

MS. XING: Yes. I added a paragraph in most
of these chapters, tried to point out where are that gaps.
I think I should make that part more clear elaborated.

CHAIRMAN STETKAR: Well, as I read those, in
many cases there was too much emphasis on the words
procedure and control room. You know, rather than saying
this is a fundamental issue that we did not address, in
many cases it's written, it says, well, just remember we
focused on procedures in control room and trained
operators which is not clear, to me anyway, that that,
indeed, was the original intent or is a valid limitation.

Just take it, you know, we need to move on
here but think about it from that perspective.

MS. XING: Okay.

CHAIRMAN STETKAR: Because as Steve said, as
soon as you say this is limited, which it is. I mean there
will not be universal agreement that it's addressed
everything.

But the key is what salient features of the
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cognitive decision-making process are not addressed that
might have relevance to the types of activities that we
evaluate in a risk assessment of a nuclear power plant?
Not personnel performance in the control room for
internal events that are driven by procedures, but in a
risk assessment for a nuclear power plant.

MS. XING: Okay. Thank you. So I think we
have, for the major critiques, we already discussed the
first one. Two of the reviewers feel like the limitation
they think is the coverage was influenced by the
assumption of the IDHEAS method which said for trained
operators, fixed team and procedure tasks. So and these
are a couple examples the reviewer pointed out as areas
that did not covered.

And the second item 1is about this
terminology so we put that as a placeholder. We'll
address that later on. This is the failures mechanism,
the cognitive failures and a bunch of failures. We try
to make better and our team had a problem early with the
proximate causes so we change it to cognitive failures.

CHAIRMAN STETKAR: Who on the team?

MS. XING: Our project team, the IDHEAS
development team.

CHAIRMAN STETKAR: The modelers.

MS. XING: The modelers, yes. Actually --
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CHAIRMAN STETKAR: The modelers should get
over their problem with the terminology. That's their
problem. It's not the problem of --

MS. XING: In this particular case --

MR. PETERS: 1I'll gquote you on that.

CHAIRMAN STETKAR: You can quote me on that.
I'll tell you, you know, I keep coming back to the horrors
of simple things like determining what is a failure of
a pump?

It took the collective industry years to
determine what a failure of a pump was because everybody
had a different interpretation of what a failure -- a
failure was there was a little bit of leakage from the
seal because that was more leakage than was specified in
a particular design requirement. So somebody would say
that's a failure. You have to count that as failure.
Say, well, and you shake your head. You weren't there.
I was there.

(Laughter)

CHAIRMAN STETKAR: It took years to develop
that and when we finally got people to think about things
in a coherent manner, it got a lot easier, okay?
Sometimes the people developing a model have to start
using terminology that is crisp and consistent with at
least a framework.
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We face this in a lot of areas. We have
another issue where we're looking at digital I&C failure
modes. We can't get agreement on what a failure mode is.
Once you get agreement on what that thing is, you can now
start understanding how to evaluate it. Once the
modelers understand what a proximate cause is, then they
can probably develop a model that feeds into that thing.
Go on.

MS. XING: And in this particular case, the
proximate cause was a term generated by our own team. In
the very beginning we intended to say, oh, there are so
many different causes for failure. Let's group them into
a high level called the proximate causes.

Then, as we've done the literature review,
we find that, oh, the things we called the proximate
causes is not what we intended, a group of the failure
cause, but this is the way how this function can fail.
So that was the basis and so, okay, it's really not causes.
It's describe really how you can fail a function. Thus,
we changed it to cognitive failures.

But, again, I realize that creates a new
problem. So the best way is we look all the terms
separately, try to come up a good scheme and use them
consistently.

Okay. So we did some revision, try to
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address the comment and some revision good, some worse
make it.

So since we're running out of time for this
part, I was planning to show you what the major revision
would be for the teamwork. I'll probably only talk one
slide, give you a sense in that.

So this is the major revision. Earlier we
called this chapter is communication and the
coordination. When you look at the content, it's mainly
talk about teamwork so we realized we didn't have a good
definition what is teamwork, how teamwork was related to
communication, coordination.

So this part, we went back to the literature,
did a lot more extensive literature search on the teamwork
region and, in fact, the literature gave a pretty good
consensus on what teamwork is.

Teamwork is mainly about these three things,
communication, coordination, the collaboration. There
large volume of literature from the military research
labs which if you do a search you will find that there
are three C-model, communication, coordination and the
collaboration, so we find a lot of literature in that
area.

I forgot to delete this overly complex
slide. I just tried to make that simple. So for each
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of these teamwork aspect, we went through the literature
to identify what is the process needed to achieve this,
see?

For example, communication is a process.
You initiate the communication, exchange information.
But that's not the end. You need to confirm the
information communicated.

So these are all the new additions we have
to the literature review and we identified teamwork
mechanisms and this is from the old one.

So, in fact, fromthis slide you can see every
bullet can be a failure mode of teamwork. In the
literature review, we only identified these two type of
failures, failure of communication and failure of
leadership. This was highly driven by the discussion we
consider in the internal procedural event.

For example, you don't see much any failure
of cooperation here because when we determined the scope
one comment was, well, in the control room cooperation's
not a problem because they are bounded by procedures.

CHAIRMAN STETKAR: You know, and there --
I'll keep saying this. You say those words. I've been
in a control room. No, they're not.

MS. XING: I know they're not.

CHATIRMAN STETKAR: They are not and, in
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fact, the literature review addresses that issue. They
have procedures. If we look at people who have made
errors in the real world, many cases the procedures don't
fit or they deviate from the procedures or they need to
become creative, at which point cooperation becomes
important. Okay?

The operators meeting challenging
situations in a control room are not automatons and they
do not necessarily follow procedures, nor are the
procedures necessarily very well developed for those
situations.

So, you know, making statements like, well,
we don't need to consider this because the operators in
the control room always have perfect information and they
always have perfect procedures and they always perfectly
follow the procedures, therefore, there's no need for
coordination and cooperation, is not true. That's a
false statement.

Communication is important obviously and
one could, perhaps, infer that part of coordination is
embodied in communication. So a taxonomy that includes
only communication and leadership, one could probably try
to understand how coordination or cooperation, you know,
in the sense of distributing tasks among different people
could fit into that process, especially in the
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communication area.

But to just simply say, well, this doesn't
apply in the control room because they have procedures
is false. I mean we have evidence to show that that
doesn't work. H.B. Robinson fire event had procedures.
All of the people cooperated very well to miss important
information.

MS. XING: So you are giving a perfect
example of what we talked early is a limitation of this
report. Like, on this slide, this is more generic
coverage of what's in the teamwork. And our early
literature review end up only a subset of what happened.

CHAIRMAN STETKAR: Right.

MS. XING: So these two things, of course,
apply to known procedural severe accident, but there are
many things in the process we left out.

CHAIRMAN STETKAR: See, part of the
rationale is you can say that you've left something out.
We did not address the issues of, it's not very well in
this set of bullets but what I'll call collaboration in
the sense of Joe adjusts this control while Ralph adjusts
a second control while Mary monitors the overall function
and they all three of them need to do that in a
collaborative method to achieve the overall goal.

You may not have fully captured that in the
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communication and leadership issues that you have
addressed, but the reason you didn't capture it isn't
because the people in the control have good procedures.
It's you just didn't capture it.

MS. XING: Yes.

CHATIRMAN STETKAR: You follow me? The
rationale forwhy it isn't important is because we're only
focusing on the control room and people have procedures
isit's a falserationale for that environment also. It's
nothing wrong to say we didn't capture this element of
team performance, period.

MS. XING: 1It's not wrong but we should have
captured that. That's why we make this, in this chapter
we make a revision, try to capture a lot of things that
we left out earlier.

In fact, if we have time, I would like do
this to every chapter, capture those things that we on
purposely left out because our assumption about how the
control room works.

CHAIRMAN STETKAR: That --

MS. XING: But this chapter has a major
issue. We left out too many things. That's why I made
more revision on this.

CHAIRMAN STETKAR: It's not clear to me you
left out a lot.
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MS. XING: So but at least one thing. If we
don't have time to put all those gaps back, at least we,
I promise we would clearly point out the gaps at the end
of every chapter. Here are some major cognitive elements
that we didn't cover in this chapter.

Any questions about this part, or we can go
to the --

CHAIRMAN STETKAR: Any members have any
questions? If not, I think it's time for a break. So
we will recess until 10:25.

(Whereupon, the foregoing matter went off
the record at 10:10 a.m. and went back on the record at
10:28 a.m.)

CHAIRMAN STETKAR: We are back in session.
We have been joined by the good Dr. Dennis Bley who has
finally arrived. If this were Los Angeles, you could use
the traffic as the standard --

MEMBER BLEY: I could but it wasn't the
traffic but I apologize, everyone, for being late. I do
need to put on the record that I have a conflict for some
of what's being talked about today from work I perform
for the NRC in this area and those areas and make
statements of clarification.

MEMBER REMPE: I suppose whilewe're fessing
up our conflicts of interest I have to declare my
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organizational conflict of interest and I forgot to do
that this morning.

CHAIRMAN STETKAR: Should have done that
while we were talking about the stuff that vyour
organization was involved in.

MEMBER REMPE: I was gquiet during that
slide, okay?

CHAIRMAN STETKAR: Okay. We're running a
little bit behind schedule but that's okay. Jing, it's
back to you on your next issue.

MS. XING: Okay, sowe are talking the second
part of the product, the generic methodology. Since we
are 30 minutes behind schedule, I will not go through
every slide in this section but try to give you the main
idea of the generic methodology and the progress we did
in 2013 but you are welcome to ask questions where you
think I need to give more explanation of a particular
slide that you would like me to talk. Thank you.

The major requirement we have for the
generic methodology is we want it generic enough for all
HRA applications.

So this is the HRA process that's defined
in the PRA standard and the HRA Good Practices. So the
generic methodology was intended to capture every element
in the standard practice.
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So therefore we have the generic methodology
consist of these five parts, a cognitive error-causal
tree, guidance for human event analysis, a qualitative
analysis structure, a quantification process and
integrative analysis. This 1s how the generic
methodology look like at the very high level.

And for today I will talk a little bit about
the cognitive error-causal tree, which is the basis of
this method, and the quantification process, which is the
major progress we made in 2013.

I know we're running into a terminology
issue now but let's leave that behind for now. How the
cognitive error-causal tree different from the
cognitive, the literature review we presented earlier,
it basically came from the literature review and we did
some expansion in several ways.

One, we did more research to cover some gaps
we left in the early literature review. For example,
decision making we did more and teamwork, we did more
search there.

And also we made the links between the
different elements more explicit. For example, in the
early literature review, the cognitive basis, we put
everything, call everything as the mechanism. So people
have been questioning working memory is a mechanism.
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Then overload of working memory is also mechanism. So
that caused the confusion.

We tried to make a distinction in this
error-causal tree if we consider working memory is a
mechanism for understanding and detection. Then we
identified the error causes to this mechanism, like
overload of the working memory. You did not install work
memory with sufficient time or working memory faded as
time elapsed without being reinforced, so these are the
causes so we made that link clear.

And with that 1link being clear, we can
identify the explicit context characteristics that work
on those causes so we challenge the cognitive mechanism.

Another addition we made there 1is we
identified the cognitive processes for every cognitive
function. When we talk about detection, we identify the
source of the literature. How a detection function is
performed? What are the basic steps in performing
cognitive function? That is important because that is
the foundation for the failure model we have later on in
IDHEAS. So, again, it's the same high-level framework
that works for everything.

CHAIRMAN STETKAR: Jing, let me ask on
detection because it's typically the easiest one to talk
about, and if you have a slide that addresses this later,
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then just tell me that.

MS. XING: I don't have a slide showing
detection here but you can ask question.

CHAIRMAN STETKAR: In the document, where I
keep getting confused and where I lose the flow from the
framework is that under the, I'll come back to the
framework, under the detection and noticing
macrocognitive function which, that you call detection,
you've identified five cognitive subtasks, to be aware
of information to be required, identify sources of
information, perceive information, verify, confirm
information acquired and communicate the acquired
information.

I understand the communication part is part
of the teamwork macrocognitive function there, so we'll
set that aside.

It's not clear to me nor can I understand
the 1link among the first four of those subtasks and how
they relate to the proximate causes and cognitive
mechanisms in the framework.

Was there an attempt to be a linkage or was
this just something that you thought, well, these are
things people need to do? Because I can think of other
things people need to do.

For, you know, perception, there are three
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proximate causes that relate to perception. They're
proximate causes. They're not cognitive mechanisms.
It's misperceived, not perceived, and there's a third one
that I can't find in my notes here.

I'm not sure what being aware of information
to be acquired means. Well, sure, if I have a PRA model
and I know that my model says the operator has to do bleed
and feed I know that the operator needs to look for certain
things. But that's my little model of that thing. That
isn't a methodology. So I'm not sure what being aware
of the information to be acquired means as a subtask.

Typically if I'm in the control room, I'm
sitting there. I'm vigilant maybe. Maybe I'mnot. I'm
looking around. Sometimes alarms are going off.
Sometimes alarms are not going off.

MS. XING: Something --

CHATIRMAN STETKAR: You know, so what
information am I aware of that needs to be required? It's
just an example of where I'm not clear on how this generic
methodology aligns with the framework.

MS. XING: The --

CHAIRMAN STETKAR: Could explain that. I
mean maybe have a better example for one of the other
macrocognitive functions but --

MS. XING: The quick answer for that, we
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tried to establish the links, like for each step in the
process, what mechanisms support this process. At this
stage I did not choose to put that information into the
report because there's a lot of individual subjectivity
there so I don't feel it's mature enough to put it there,
to put it, like for --

CHAIRMAN STETKAR: How should we treat,
then, this 199-page report on the generic methodology?

MS. XING: I do not get that question.

CHATIRMAN STETKAR: You said, well, vyou
decided that you haven't put it in there, that linkage,
because there might be some subjectivity involved. The
implication might be that, well, it should be in there
but I decided not to put it in there quite yet.

If it's not in there, I'm saying that as
someone who is working from this notion of a framework
to a generic methodology to specialized applications of
that generic methodology in that overall hierarchy that
you've established, I think it's really important that
the generic methodology document provide that linkage to
the framework.

Yes, indeed, here's where this element of
the methodology addresses these elements of the
framework. I'm specifically using element because that
word is not used in either document very well.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

76

And here's where in our generic methodology
we either decided actively to ignore something in the
framework and here's why or here is part of the generic
methodology where we thought that the framework was
lacking and we added something and here's why. I just
didn't get that. I just had these lists of here's a list
of subtasks.

MS. XING: Okay, the draft of the report we
have now for the generic method is a working draft report
which will be very different from the final report.
There's a lot of information, a lot of stuff that we are
working on which still is not mature enough so we did not
put it in this report.

For example, there should be detailed
explanation and a real-world example for each step of this
cognitive process. Using your example, be aware of the
information need to be acquired.

Earlier, like when we thought about in the
procedure events, we always assumed, well, you always
work in a responsive way. You're seeing a cue or you hear
an alarm and you start to go to get information, so you

always know what you need to detect. Consider in a severe

CHAIRMAN STETKAR: You ever thought about a
fire? You don't know what you need to --
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MS. XING: Yes, that's exact —--

CHAIRMAN STETKAR: Because you can have a
storm of information, some of which is valid, some of
which is invalid, all of which the operators need to
process. You don't necessarily know what you need to
know.

MS. XING: Yes. That's why in the first
step, when you start in a fire situation, first thing,
before you actually do a detection, you need to know what
you are looking for. You are not try to examine every
corner of the control room. You have to start with some
mental model in order do detection.

Earlier when you asked me what's the gaps,
the left out, that was one knowledge gap we didn't have
in the literature review, is when you --

CHAIRMAN STETKAR: Why is it not in the
literature review?

MS. XING: We can talk that later I think.

CHAIRMAN STETKAR: Okay.

MS. XING: We don't want to for your time.
Because at that time we always start with the assumption,
yes, you always respond to an alarm but in reality, like
you say, in fire, you —-- have a question?

CHAIRMAN STETKAR: I think we have a
comment.
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MR. FALLON: Yes, if I'm on.

CHATRMAN STETKAR: Just make sure you
identify yourself. You're on.

MR. FALLON: Yes, my name is Patrick Fallon.
I'm a SRO from Fermi 2 and I was wondering 1if your
literature search also looked at items like the INPO
operator fundamentals because your cognitive function
looks pretty close to what they have in terms of
monitoring, control and other things like that.

And that's an ongoing program at pretty much
every nuclear plant in the U.S., where we gather with our
observation programs daily information on gaps to these
types of events and monitor that.

Typically in our organization at Fermi,
we'll pick up 100 of these observations a week for gaps
to proper detection, understanding, decision making and
things like that.

It's probably a tremendous source of input
for your model if you haven't already done that. It just
would involve working with INPO and with the plants to
get that sort of data. Just a point for you.

MS. XING: Thank you. I would wvery much
appreciate that line of information because my plan for
this report, for the development, we plan to collect a
bunch of example for each of these steps in the process.
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When we talk monitor, here is an operational
example showing what is a different kind of monitor, so
help people, so I like talk to you later on that. That
will be a wonderful help. Thank you.

MEMBER BLEY: I'd like to make a point of
clarification andmaybe it won't clarify anything at all.

(Laughter)

MEMBER BLEY: And Jing can correct me on
this. She's mentioned a couple times that it's a draft
and the final might be different.

Two points to that. One is the trials I've
seen of the methodology, the links back there are in the
head of the person wusing it, which needs to get
systematized if they get to where they wanted to.

But they had a little diversion a few years
ago when this opportunity came up to get into the plants,
at least one of the plants, and actually look at simulator
data.

They built a very interesting computer code
to help the people put the data in and the plants were
heavily involved. And in that process, they made a lot
of links back to the lowest levels and it keeps asking
you to dig and identify what exactly is going on.

I suspect, I don't know this for sure, but
the vision might be to have something similar to that to
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assist people trying to apply the method and that might
be something that's better in a system such as that rather
than trying to do it all in a hard copy in a manual.

CHAIRMAN STETKAR: You weren't here for the
first part of the session but one of my observations was
that I like very much the psychological framework report.
I think it hangs together quite well.

We had quite a bit of discussion. I
personally think it's more complete than the authors
might lead you to believe from some of the words in there.

When I then pick up the generic methodology
report and try to understand how it relates to that
framework, I don't get it. Now that might be my --

MEMBER BLEY: As far as I know, nobody's
tried to use it yet and it might be a real learning
experience.

CHAIRMAN STETKAR: -- my boneheaded
approach but I see part of it is differences 1in
terminology. Part of it is different constructs.

So, for example, this example that I
mentioned in a sense, out of the blue, the generic
methodology reports says, well, we've defined five
subtasks for the detection macrocognitive function and
here theyare. And, well, number five relates to teamwork
so we're going to push that away and we're going to focus
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on one through four.

And, okay, I can read those words but I could
define, you know, 12 subtasks if I were led to believe
that and if T don't have the discipline to relate those
subtasks back to the overall framework, we're then just
promulgating this notion of you sit in your room and
develop your methodology and you will defend that to the
death and I sit in my room and I'11 develop my methodology
and defend it to the death, and we're trying to get away
from that.

So there needs tobe adiscipline. If people
are going to use this and understand the generic
methodology in this hierarchical process, there needs to
be those links.

Someone needs to understand the grounding
of everything you say in that generic methodology report,
how it relates back to the fundamental concepts, and if
it doesn't, there shouldbe a rationale of why it doesn't.

MALE PARTICIPANT: That's right. Yes.

CHAIRMAN STETKAR: I, today, made this
decision because, not just here's what we used, table of
tables.

MR. PETERS: And, John, I think we
wholeheartedly agree with you and we're going to go back
and look at developing those linkages. And what you guys
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are seeing right now is an earlier report based on the
time crunch. We did not have the time --

CHATRMAN STETKAR: Yes.

MR. PETERS: -- given the time frame to go
back and create those linkages, but we will in the future.

CHATIRMAN STETKAR: The reason I asked about
the 199 pages, that becomes more clear as you go further
on in the report, where there are caveats saying, well,
we're still kind of working on this.

Up in the front, though, where some of these
basic principles are developed in terms of listings of
these subtasks because they then develop the framework
within the context of this methodology that the numbers
eventually feed into, the linkages aren't there either
and I'm assuming that the front end of the report is a
lot more mature than the back end.

MR. PETERS: Yes, probably a good month
older, vyes.

CHAIRMAN STETKAR: Oh, okay. Okay.

(Simultaneous speaking)

MR. PETERS: As we did our office report, I
was thinking about a three-month time frame to get that
together.

CHAIRMAN STETKAR: Oh, okay. Okay.

MS. XING: Yes, and later onwe should really
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systematically look at these things. For example, the
five subtasks you just mentioned for detection, you could
find them in the literature review report in the later
models may only talk one element.

CHATIRMAN STETKAR: And I did that. I
actually went back --

MS. XING: Did that. Okay.

CHAIRMAN STETKAR: -- and I can see all of
those words scattered. Well, Joe and Ralph said that
these are important things and Tom and Mary said that
these are important things.

MS. XING: Yes. And we need to put those
together.

CHATIRMAN STETKAR: But the fact of the
matter is you already have a framework where you've
identified proximate causes, cognitive mechanisms and
performance-influencing factors.

In some sense I don't care what everybody
else has said in the literature review. You'vedistilled
all of that information into the framework that you've
developed in NUREG-2114. That is now the governing
document.

So I need to understand how elements of this
methodology relate to not some paper that you read as part
of the literature review or that somebody said that this
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is a subtask that people do to collect information.

I need to understand how it fits into your
framework, the framework that vyou're owning in
NUREG-2114. ©Not you're owning. We're owning because
ACRS is on the hook for this as much as you are.

MS. XING: Yes. I'm on board with that.

I'll take that recommendation in the next state of our

CHATIRMAN STETKAR: Even 1if vyou feel
uncomfortable, as I said, that linkage is important and
places where you deviate you need to justify why, why it's
necessary either to omit something or to add something
to resolve some incompleteness and that just doesn't, to
me anyway, it didn't come through.

MEMBER SCHULTZ: And that's a —--

MS. XING: Yes. I would say we did not
deviate from the basic structure and we added lots of
things but results 1in the report gave you the
justification why we added this thing, so.

CHAIRMAN STETKAR: Okay. Go on.

MEMBER SCHULTZ: I was just going to comment
following John's remark about identifying as you're going
through this because there have been already many
challenges to what is being developed here and will
continue to be and if you look any further you'll find
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more things that need to be dispositioned.

Doesn't mean it has to be incorporated in
the documentation, but somewhere it would be very useful
when you ask and answer a question and you go into the
why, why is this not being considered or where is it
considered and how is 1t considered, that that be
documented in some files so that the literature review
is complete.

Doesn't have to be incorporated in a
1,000-page document but it has to be there somewhere to
demonstrate that all of these considerations, in fact,
have been included and documented as to how they are
treated in the document because, as we've discussed this
morning so far, there's a very complete process that's
being developed.

It's a challenging approach, especially now
that you've got a philosophical approach in a fairly
detailed functional model and in the middle you have a
methodology and the front end and the back end are more
developed than the middle methodology.

So you've got to go through that process of
A, B and C and document how it fits together and it doesn't
have to be, I mean, you could do it as you described. You
keep revising the documentation so it all fits together
but as you try to move in that direction you've got to
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document in the file, the work file, what you're
determining and how you're dispositioning information
and approaches.

MS. XING: Thank vyou. That's very
important to remember in the project.

So the basic concept here was based on we've
taken from the early literature review to construct this
error-causal tree and the changes, why we make some
revision like this, the cognitive processes and the
distinction from the cognitive mechanism and error
causes, we didn't put a justification in the current
document but we have reasons for doing this. Because,
like, in the early practice when we apply for ideas we
try to use the cognitive basis report or we find, okay,
couple places we couldn't use the knowledge there.
That's why we evolved further into a clean structure of
this error-causal tree.

So we can just give you a look of the
cognitive process for decision making we put there. I
wish I had the attachment, which would be easier.

CHAIRMAN STETKAR: That's okay. Decision
making is fine.

MS. XING: Yes. For most of the
decision-making models, every model have assumption so
we try to synthesize the general assumption for decision
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making which when people develop decision-making models
they always assume the information needed for decision
making is already there and the situation iswell assessed
and there are existing decision goals and criteria so this
is basic assumption.

CHAIRMAN STETKAR: Okay. I understand the
information. I understand the situation is assessed
because those are the two preceding macrocognitive
functions if you think of these as a serial process. When
you say decision goals and criteria exist, what does that
mean?

MS. XING: Okay, for the decision-making
models, you could find it in the literature. They all
assumed, you know what's --

CHAIRMAN STETKAR: No, no. I don't care
about the literature. I mean I'm asking you today in the
framework of the cognitive framework that we've
established, what does that mean? I know exactly what
I'm supposed to do? I know that I'm supposed to go to
bleed and feed and that I'm not supposed to try to get
feed water back?

MS. XING: You know you try to get feed and
bleed for this --

CHAIRMAN STETKAR: Why?

MS. XING: -- feed water.
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CHAIRMAN STETKAR: Why do I know that? I
know that I want to get emergency feed water back. So
I need to understand what this bullet, this presumption,
because that's an assumption. You say that decision
goals and criteria exist and I don't understand what that
means.

MS. XING: Youwon't make a decision whether
or not you should start feed and bleed and your goal,
primary goal, is to protect the reactor.

CHAIRMAN STETKAR: I can protect the reactor
by getting emergency feed water back. I can get it by
main feed water back. I can get it by blowing down the
secondary system and getting condensate in there. I can
get it by doing a lot of different things.

MS. XING: Yes, so you need to choose one
strategy from that but you need --

CHAIRMAN STETKAR: What I'm saying is that
I understand as a precondition assumption that, indeed,
I've successfully accomplished my detection
macrocognitive function and that I've successfully
accomplished my understanding macrocognitive function.
Those are the first two bullets.

What I don't wunderstand is what the
assumption regarding decision goals and criteria exist
means when I now do the evaluation of decision making.
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MR. CHANG: If I can, the decision criteria,
my interpretation is that, okay, procedure based on some
idea --

CHAIRMAN STETKAR: Don't use the word,
procedures.

MR. CHANG: Okay, well, --

CHAIRMAN STETKAR: Don't use the word,
procedures. I'm in the control room.

MR. CHANG: Right.

CHAIRMAN STETKAR: The procedures say, try
as you might to get feed water back and I have somebody
yelling at me on the phone saying, we're going to get it
back any second now. Any second now, hold off, hold off.
There are criteria in a procedure that says go to bleed
and feed under this. I have conflict here. So don't say
procedures. I don't want to hear procedures.

I want to hear what youmean by the assumption
that decision goals and criteria exist. Does that mean
they're unambiguous and absolutely black and white so
therefore I take it as a given and I do not evaluate the
quality of those criteria and goals in the context of
decision making. Or, as in the framework, I evaluate the
quality and goals in the context of a scenario?

I'm trying to understand this. Honestly,
I'm trying to understand this. So I need to understand
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what that assumption means.

MS. XING: Okay. Whenever you make a
decision, you make a decision for a reason. That reason
could, what you want with this decision for, that's the
goal.

CHAIRMAN STETKAR: Hey, Xing, I'm asking
that I'm going to do an analysis, okay. If I read the
Cognitive Basis document, the Cognitive Basis document
says, 1in many cases, we've observed that there are
confusing elements of the goals. In some cases,
conflicting elements of the goals and that the criteria
may not be well specified for a particular scenario.

For another scenario, push a button, eat a
banana. The red light goes off, I push this button I get
a banana. Great, I understand that. Most of the
scenarios that we're concerned about in risk assessment
are not push a button, eat a banana. They're complex
scenarios.

And in those cases, the literature review,
and indeed the framework, says that I need to actively
evaluate, in the context of a scenario, whether or not
the goals and the criteria for the particular action that
I'm focusing on inmy little model here, are clear enough
to enforce an appropriate decision. Or whether there's
something that might be fuzzy. But if you're assuming

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

91

that they exist and they're clear as a precondition, I
don't get a chance to evaluate those attributes.

MS. XING: Yes, we assume they existed.
Whether or not they're clear, that's the first step in
the process, in the management. First and second step.
You have multiple goals. Probably have conflict in
goals. You try to manage this goal by prioritize them
or use of criteria to evaluate them and come up with the
right mental model for making decision.

So but if you don't have, that's like
whenever you make, all this decision making model we took
our goal directives. 1In the literature, they call the
goal directive decision making. So you always start from
some goal, but in the process you are going to evaluate
these goals. You are going to evaluate the criteria.
But it's not like you start from nothing.

CHAIRMAN STETKAR: Okay.

MEMBER SCHULTZ: I see a scenario where the
terminology is not really clear me. Manage the goals
doesn't mean --

CHAIRMAN STETKAR: That's right. This is a
case where --

MEMBER SCHULTZ: I don't know how to
interpret that, manage the goals. Establish a decision
model to meet the goals and objectives when I've got an
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