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

CHAIR STETKAR: The meeting will now come
to order. This is the first day of the 614th meeting
of the Advisory Committee on Reactor Safeguards.

During this meeting the committee will consider
the following, human reliability analysis method
development process; overview of early site permit
process; meeting with Commissioner Magwood;
SECY-14-0016, ongoing staff activities to assess
regulatory considerations for power reactor subsequent
license renewal and preparation of ACRS reports.

The meeting 1s Dbeing conducted in
accordance with the provisions of the Federal Advisory
Committee Act. Mr. John Lai is the designated federal
official for the initial portion of the meeting. We
received no written comments or requests to make oral
statements from members of the public regarding today's
sessions.

There will be a phone bridge line. To
preclude interruption of the meeting, the phone will
be placed in a listen-in mode during the presentations
and committee discussions. We would appreciate it if
anyone in the room would silence their cell phones.

A transcript of the proceedings of the
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5

meeting is being kept and it is requested that the
speakers use one of the microphones, identify
themselves, and speak with sufficient clarity and
volume so that they can be readily heard.

As an item of interest for this meeting we
would 1like to announce and congratulate Dr. Sanjoy
Banerjee for his appointment to his third term on the
committee. Congratulations Sanjoy. It's great to
have you.

(Applause)

CHAIR STETKAR: With that, we will proceed
to the first topic on our agenda which is the overview
of the current status of the HRA methods, and I will
be leading that session.

As an introduction to this, this is the
first time in many years that the full committee has
been briefed on this topic. To refresh the committee's
memory, our involvement actually derives from a staff
requirements memorandum to us 1n October of 2006
recommending that we work with the staff and external
stakeholders to evaluate different human reliability
models in an effort to propose either a single model
for the agency to use or a guidance on which models
should be used in specific circumstances.

So for the committee's benefit we are directly
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involved in this project. We have had several meetings
with the staff at the subcommittee level over the last
four years. I'm counting one, two, three, four, five,
six, at least seven meetings. We've been
trying to meet approximately twice a year to keep track
of their progress, and the staff has finally reached
a point, I believe, where they have some work products
that are useful to brief the committee and get our
feedback.

With that, Sean do you want to --

MR. PETERS: Yes, I'll say a few words.
I'd like to thank the committee for the opportunity to
present the results of this multi-year effort that our
staff has collaborated directly with the ACRS and with
industry in development of a method for the agency to
use.

We believe we've done very high quality
work, especially in these first couple of products that
we're going to present today, developing a sound
scientific basis for HRA and a Level 1 at-power
methodology that we worked with industry to develop.

And then Jing's going to tell us a little
bit about the method of the process development, some
of the details of these two reports that we presented

to the ACRS and where our project is heading.
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So when the Commission first gave us this
assignment I'm not certain that they were adamant about
us going to a brand-new method, but this is the decision
that we had made together in our management team and
research that a new method could encapsulate the best
pieces of all the other existing methods that were out
there.

And during this process we found that when
the Commission wrote the letter to the ACRS they were
very concerned about a lot of methods for Level 1
at-power events. Well, since 2006 the agency has
become a lot more concerned about areas outside of the
Level 1 method.

So at the end of Jing's presentation she'll
mention a little bit about the continuing work we're
doing where we're trying to develop a method for all
modes of operation and for other domains, even not
nuclear power.

So this methodology has to be flexible, not
just for Level 1 at-power events but for areas outside
of the control room for events such as spent fuel
storage and transportation, for items such as medical
use.

So when you're looking at the scientific

basis that Jing, Dr. Xing has developed, you're going
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to be looking at feasible constructs of that
methodology into areas that are not normal for our
agency to have been modeling in HRA.

So with that I'd 1ike to pass it to Dr. Xing
for her presentation.

CHAIR STETKAR: Before we start, we have
a couple, I believe, administrative items we have to
get out of the way. Dennis?

MEMBER BLEY: Yes, I have been involved in
some of this work, so in those areas I cannot
participate in our deliberation.

MEMBER REMPE: And although I haven't been
involved in any area of this work, I do have an
organizational conflict of interest so I also need to
recuse myself from the deliberations on this topic.

CHAIR STETKAR: Thank you. And now Jing,
thanks.

MS. XING: Okay. Good morning ladies and
gentlemen and thanks for being here with this project.
And thanks for Chairman and Sean's introduction so I
don't have to go through this slide again.

So for today I'd like to give you an
overview of what we have been through over the last six
years 1in responding to this SRM. So I'll first give

a quick overview of the HRA method development and then
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specifically introduce two products.

The first one is a cognitive basis report
with development for human error analysis, and the
second one is the IDHEAS methods which is represent for
an Integrated Decision-tree Human Event Analysis
System for internal, at-power event. And at the end
I would like to work with the committee and look at our
path forward, what we do next.

Can everybody hear me? I don't have a very
strong voice, so if at some point my voice too low please
remind me.

Just a quick viewchart for what is an HRA,
HRA is a part of our PRA process. And just to look at
an example, say, if you have an initial event and loss
of feedwater and the human action need to do there is
to initiate a feed and bleed to avoid core damage.

And to begin with, the human event is a
human can fail at this scenario by failure to establish
a feed and bleed within the required time of the reactor
trip. So within this process HRA is dealing with the
question, can human perform the required activities?
And even besides, what is the probability of operators
failing these activities? Over the last
couple years I've been frequently asked the final

qguestion, do we have experienced operators? And with
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all the good effort 1like they have, they've been trained
on the procedures again and again. We have a good
interface design, developed various work processes so
operators are ready to go.

So what can you model in there? What error
are you modeling? Well, that's the ideal world. We
wish all those good things would take care of human
error. In the reality, the tasks always come in the
complicated scenarios which you may not expect them.

For example, we expect there's a loss of
feedwater, but in the real scenario there might be
multiple loss of feedwater, and the critical cues for
loss of feedwater might by masked by some superficial
symptom. Therefore operators may not have sufficient
time to diagnose the problem and make the correct action
in time.

So therefore there are different scenarios
that can bring all kind of unexpected task demanding.
This task demanding can exceed human's cognitive
capacity limit and attack the human vulnerabilities.
And moreover, there are various performance
influencing factors such as long working hour, mental
fatigue, weak training on the particular scenario.
All these can aggravate the task demanding, therefore

increase the chance for operators to make error.
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So in this sense there's always a chance
for making error regardless how great the team is, and
that's what the HRA is modeling. So the HRA's process
is to try to understand what's going on in the scenario,
what's the human activity there and to quantify the
probability of error.

And over the last 30 years of practice of
HRA, the agency has developed a good process for doing
HRA and that good process has been documented in the
PRA standard. Basically, HRA requires both
qualitative analysis and the quantification.

So qualitative analysis would include
starting from understanding the PRA scenario and then
identifying the human failure event in the scenario to
analyze the human task and assess the feasibility of
the event.

With that information the HRA method would
take you to the quantification where we identify crew's
failure mode, classify what kind of errors they make,
and analyze the performance influencing factors and
then estimate human error probability.

At the end we take everything, look
together and perform an integrative analysis. So this
has been the HRA process the agency has been using.

MEMBER SKILLMAN: May I ask a question
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please?

MS. XING: Yes.

MEMBER SKILLMAN: If you would back up to
Slide 5 please? When you were describing the reality
and the cognitive capacity wvulnerability, you used a
word that is very important to me and that is "masking."
And I would be curious how to consider or develop or
include masking.

For me, masking is a control room where all
of the indicators are ignited at the same time. And
the operators may be driven to panic. They may have
a general idea of what they need to do, but there is
so much information overload they are overwhelmed,
which is a very error-likely situation, but it's one
that happens in our homes, in our cars, or in a control
room.

So when you speak of masking how do you
quantify or consider it in your calculation?

MS. XING: Okay, thanks. See you give a
very vivid example. Information overloading 1is
certainly one of the top things that attack operator's
cognitive capacity limit. They can only attend to a
few number of things at a time.

So i1f you have, for example, the critical

numbers would be four items you can handle at a time
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and to combine these items together to process the
information. This number, four, has been discovered
by many cognitive experiment you can only combine, at
most, four things together.

So in the control room in the case you
described of hundreds of alarms go off at the same time
and plus other things going off, so if you don't have
prioritized those alarms, somehow de-complex them,
segregate, you say, okay, even there's so many alarms
that they come in one pattern, that would consider as
one item of information.

However, if you don't have these
Strategies or sometime that you are off this strategy,
you may, say, the majority of alarm comes in one
pattern, but there were two alarms that also represent
important information and you were not paying attention
to those two pieces, alarms. That would be a case of
masking. So major information, that major pattern
trend masked what's the other two.

MEMBER BLEY: Jing, could I make an
addition to that just to -- in the Halden experiments
that were done they were asked to develop scenarios that
included masking. Your example, Dick, was a good one,
but that was a very severe one.

The exercises they put people through
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included some scenarios whereby masking they meant more
than one thing was happening, and one of them was kind
of prominent in front you and because of that you didn't
see the indications of the second one.

And they had some cases that were pretty
tricky in that regard and caused, you're right, it
causes a lot of difficulty for people. Because one of
the things you expect people to do they might not do
because they're engaged in a second thing. And I'd
point you to the reports on those experiments to see
some of those examples. They're pretty good ones.

MEMBER SKILLMAN: Good. Thank vyou.
Thank you.

CHAIR STETKAR: I'm going to put you on the
spot, Jing, because you didn't really answer this
question. You gave examples. He was asking how the
methodology handles that.

MS. XING: I think over the next hours we
will say how the methodology is handled.

CHATIR STETKAR: Okay, thank vyou. Be
aware of the time. We want to make sure we address that
issue.

MS. XING: Okay. So we were on the HRA
process. And the good news is we have many method to

carry out this process. So these acronyms, you may
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familiar or not familiar. Each acronym represent one
HRA method that's been developed or the agency been
using over the years.

And the majority of these methods were
developed to handle the internal at-power events. So,
and the not-so-good news is this method is each develop
their own scope and the purposes. So some methods, for
example, have a very good guidance on qualitative
analysis, but not so much on how to do the
quantification.

And other methods such as SPAR-H is the
opposite. And also there's a majority of method that
due to wvarious historic reasons, I think, wused
scientific basis and data but in a limited way. In
other word, so we have more data and the scientific
knowledge to be used for this method.

And because of the various limitations of
the method, one big problem by using this method is the
variability. The variability come from two ways. One
is the method to measure the wvariability, so same
analyst if they apply different method to the same event
they may come up with very different result.

And in the worst, the method also has the
analyst-to-analyst variability. Because the methods,

most of the methods largely rely on subjective judgment
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so the guidance may not be adequate, therefore two
analysts using the same method may come up with
different result.

MEMBER POWERS: When you say different, do
you mean qualitative different or just quantitatively
different?

MS. XING: Both.

MEMBER POWERS: Well, one of them looks at
an event and says there's no human error possibility
here at all, and the other one says it's dominated? I
mean, or is it -—— I'm trying to understand what you mean
by --

MS. XING: It may not be that dramatic, but
it come to the level in the qualitative aspect and
different teams, different HRA teams come up with
different set of information.

So one team performed very detailed, a
thorough test analysis and show that here are the five
key tasks the human would do, and they can perform three
of them and the other two will have a high difficulty.
And another team that may not perform a thorough
qualitative analysis, they would end up at a very high
level. This is a feed and bleed event and there's some
problems, some factors that would impact the success

of this.
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MEMBER POWERS: It sounds 1like you're
saying that if I do a bad analysis it's not as good as
a good analysis.

MS. XING: Yes, 1it's the 1level for
detailed analysis and the completeness of the
information.

MEMBER POWERS: That isn't a difference,
I mean that's a variability. One does an incomplete,
undetailed analysis, and when you compare it to
somebody that does a complete, very detailed analysis
you find that things are 1left out. It's not
variability.

MS. XING: Well, because of that different
level of detail and the completeness of the information
expected, when you go to carry the information to
quantification, to quantify the probability, you would
lead to different quantification itself.

James, you have a question?

MR. CHANG: Yes, this is James Chang at
Office of Research. The analysts that doing the
analysis, predict depends on method. What method best
information needed by method based on that information
to ask the question.

So different method asks a different

qguestion. That gets into that performing the site
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analysis feedback used by different method that asking
different question get at different information that
qualitative -- getting the different qualitative
information and then that feed into the different
quantitative result. This, I think, that Jing talked
about is probabilities.

MS. XING: Thank you, James.

MEMBER BANERJEE: Let me Jjust ask a
question for clarification because I know nothing about
this subject at all. So there are certain actions
being performed by humans, and there is a certain
likelihood that they get it right or wrong, right?
This action. And you associate some probability
distribution with this?

MS. XING: Yes.

MEMBER BANERJEE: And that probability
distribution is based on empirical evidence of people
carrying out this task? Or how do you establish that,
the probability distribution of getting it right?
Just give us a little basic stuff on this so we can
understand.

MS. XING: Okay, basically that's where
the variability comes, because different methods have
the different HRA method, give you a different way to

do that. For example, the ATHEANA method which
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primarily rely on expert judgment, so you —--

MEMBER BANERJEE: So it's not empirical?

MS. XING: Yes. No.

MEMBER BANERJEE: It's based on what
people think? Okay.

MS. XING: Basically what you think, okay,
how likely this will happen. So you come up in the
probability distribution purely based on expert
judgment.

On the other hand, some other method like
the CBDT, the method is based on some empirical data
drawn from operators and other domain, and based on both
numerical data, the method itself give you a
probability for this particular failure mode and this
situation.

CHAIR STETKAR: Jing, let me ask you.
Where did the empirical data for CBDT come from?

MS. XING: CBDT come from two parts. And
one, so early part was from THERP.

MEMBER CORRADINI: From where?

CHAIR STETKAR: That's not empirical
data. Alan Swain and Hank Guttmann made up those
numbers and so that's not empirical data. There is no

empirical data for --

MEMBER  CORRADINT: But before you
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challenge it, I didn't understand where it came from.

CHAIR STETKAR: THERP, Technique for
Human Error Probability.

MS. XING: It's the very first method
which --

MEMBER POWERS: TIt's as old as I am.

MEMBER BLEY: It was invented to help
WASH-1400 and then extended a little bit.

MEMBER POWERS: It was invented to help us
keep the stockpile from going boom on us.

CHAIR STETKAR: But those estimates
really -- of the authors of that report. I mean they
looked at experience but they're not empirically --

MEMBER CORRADINTI: But they were
judgment. So where's the other part of CBDT?

MS. XING: The other part of CBDT is often
used together with the OCR method which is a handy
reliability curve. That came from based on a bunch of
data collected, I believe, from several countries.
James probably know better on the source of that
reliability data.

MR. CHANG: James Chang again. Actually
that's, Jing mentioned about CBDT and the other method
that you see ORE. These are two different methods,

actually ORE was based on the, the data was based on
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a series of the experiments EPRI did in the '70s and
early '80s. That's called an ORE, Operator
Experience, I forgot what it was.

But the CBDT, the empirical data, I
actually don't know where that data, empirical data is
from.

CHAIR STETKAR: I believe it was largely
expert judgment of the EPRI authors. Just for Sanjoy's
benefit there's very little empirical data, in this
sense of empirical data.

MEMBER BLEY: That's relevant to the cases
people are trying to analyze.

CHAIR STETKAR: There's empirical data
for very high failure rate activities, slips and things
like that that can be derived from simulator. But they
tend to be rather benign type things and things that
you can count relatively easily. There's not
empirical data available to support --

MEMBER BANERJEE: So when you've been
trained on simulators and things observations are made.
Is that from part of the database of what happens?

MR. PETERS: That is not part of the
database at the moment, the training. However, we have
an entire data program that we're working that Dr. Chang

here is responsible for for our agency.
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And we are teaming up with a nuclear power
plant, the South Texas Project Nuclear Operating
Company, and we are collecting active training data at
this moment and we're trying to incorporate that back
into our integrated method. So we are trying to get
this empirical data to support these judgments.

CHAIR STETKAR: But that doesn't mean that
simulator evidence has been ignored. Because if an
expert makes an estimate of a human error probability,
the expert has at their hands that information. So
it's an informed expert opinion, but it's still an
expert opinion.

MR. PETERS: And what we found in those
benchmarking experiments, per se, were that the
people that had extensive training experience had seen
numerous runs of data, and they actually were better
at encapsulating the probabilities of what we found in
the actual experiments because they kind of knew that
failure rate in the back of their mind. Yes, I've seen
this failure, oh, maybe one out of 100 times or one out
of 1,000 times.

CHAIR STETKAR: But the problem is in
terms of empiricism that you have some evidence to
support error rates, as Sean said, on the order of kind

of one in 100 to maybe one in 1,000. You don't have
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empirical data to support error rates on the order of
once in 10,000 or once in 100,000 that are trying to
be predicted by some of these methods.

MEMBER POWERS: That does not make you
unique.

CHAIR STETKAR: No, no, no.

MEMBER POWERS: We had exactly the same
problem in the seismic field.

CHATIR STETKAR: Sure. And Jing will, if
she ever gets to Slide 8, eventually, how this
methodology is trying to overcome that limitation.

MEMBER BANERJEE: If this stuff is common
knowledge you don't have to educate me. Just move on.

MS. XING: No, that's a very important,
many people are asking me the same question. How did
you get a number?

Okavy, so we talked, Dbecause of our
variabilities and it was really designed in an enhanced
method to reduce the variability. And on the other
hand, even we have that many method, the existing
methods do not adequately cover in a broad set of
application such as in the lower-power shutdown case
and the severe accident in the Level 2 and Level 3 PRA.
It's an external event, and beyond that is the fuel

material and the byproduct handling.
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So the last thing we wanted is one method
for each of these applications. We can't like every
time we have a new application develop a new method.
So the agency really desired to have a generic
methodology that can support the diversity of these
applications.

So talk about agency's need, here's our
project goal and the key objectives. The goal is to
develop a generic HRA methodology to reduce variability
and to support a diversity of applications.

And we don't plan to develop something
ideal, solve all the problems, so here are our key
objectives. We want the new methodology would conform
to the PRA standard and the HRA good practices.

MEMBER BLEY: But for everybody's
information, the second is a document published as a
NUREG.

MS. XING: Thanks, Dennis.

And we also want to retain and integrate
the strengths of the existing methods. We don't want
to throw away all the good that it would be doing, and
also by doing so it will make it easy. Make the most
evolution to the transition to the application of the
new method.

And the method should have the enhanced
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capabilities to address the key limitations in the
state-of-practices. And the desired method have a
state-of-art technical basis and be generically enough
to support different applications.

MEMBER SCHULTZ: Jing, is there
reasonable confidence that we understand that in the
practice what the key limitations are?

MS. XING: Yes.

MEMBER SCHULTZ: Is that a list that's
been developed and bought into?

MS. XING: Yes, I will talk next of our
primarily, several key limitation. One is the lack of
strong technical basis. So a lot of time we will say,
okay, for example, the method will tell you. Well,
fatigue will affect your performance, but how? In what
way? That's largely depend on analyst interpretation,
therefore that's where the variability was produced.

MR. PETERS: And we performed several
projects including international benchmarking project
and U.S. benchmarking projects where we analyzed the
HRA methodologies with respect to simulated events in
a simulator.

And what we found is we've documented those
in about five reports, what conditions and capabilities

of the wvarious methods were. And we also are
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participating actively with the OECD's NEA putting
forth a new report on methodology capabilities for all
these various HRA methods.

So we do have a lot of documented evidence
on where they're strong and where they're weak. And
that was basically the first part of our project. If
people asked the question why are we here eight years
after the SRM, the first few years were spent doing
those benchmarking exercises trying to figure out the
strengths and weaknesses of these various methods.

MEMBER SCHULTZ: Thank you, Sean.

MS. XING: And I have a slide that talks
about the details of the key limitations.

MEMBER BANERJEE: You're going to tell us
where the weaknesses are, right? TLater? Will vyou
tell us where the weaknesses are?

MS. XING: Okay, one weakness as we just
said is the lack of --

MEMBER BANERJEE: Oh, do you have a slide
which goes through this?

MS. XING: Yes.

MEMBER BANERJEE: All right, so you don't
have to do it now.

MS. XING: Oh, actually since you asked,

why don't we go there now?
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MEMBER BANERJEE: If you wish.

MS. XING: Okay. Because we may not have
time to go through that slide.

CHATR STETKAR: Marshal your time. We
have an hour and five minutes.

MS. XING: Okay, so this is some key
lessons learned from the benchmarking study of existing
method. First of all, we recognize each method has its
own strengths. And there are several key limitations
from Number 2 to Number 5.

Most method need a strong guidance for
performing qualitative analysis or a better interface
on how to use the qualitative analysis result for your
quantification. And the second, Item 3 is what we just
talked. It need a comprehensive and explicit
cognitive basis to support why and how a human may fail
to perform a required task. And also --

MEMBER BROWN: When vyou're looking at,
when you can do it, do you look at the complexity of
the procedure or the thing that he has to do, in other
words, the number of components that has to be actuated
or the number of steps he has to walk through?

So you do throw that into the mix? It's
in some procedures? Take two or three items, you know,

you flip a switch, you turn another switch and you're
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done and everything's good, but others may take six or
seven actuations to actually, so you factor that in to
this ability to accomplish the reliability part?

And I'm not talking about just the time to
do it, but the reasonableness of him actually being able
to accomplish it and not lose track of what he's done.

MS. XING: That is factored in the model.
In the model, we model that as a task complexity.

MEMBER BROWN: Okay.

MS. XING: So the task complexity
including the number of steps, but beyond that the
interaction between these number of steps and the
things like that.

MEMBER BROWN: Okay. Thank you.

MEMBER BANERJEE: I guess I'm having a
problem which I think John in some way alluded to. If
there is very little data on very rare type events, how
do you establish a probability to address that?

CHAIR STETKAR: Sanjoy, 1let her get
through the presentation. If she ever gets to the end
you'll understand how the methodology is going to do
that.

MEMBER BANERJEE: Okay.

CHAIR STETKAR: TIf you keep interrupting

in the beginning we'll never get there.
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MEMBER BANERJEE: Well, I told her if
you're going to address it just say I'm going to do it
later.

MEMBER CORRADINT: You can put us off.
Don't be polite.

MEMBER BANERJEE: You can just say --

CHAIR STETKAR: Let's get back to Slide 9,
please.

MS. XING: Okay, let me finish this slide.
And also we talked that the quantification is largely
dependent on the performance influencing factors, and
the one weakness in the current method is it really need
a better guidance on how to objectively assess this and
use this performance influencing factors. These are
some key weakness in the current method and that's what
we try to address in our project. This is human factor
errors.

MEMBER BANERJEE: Wow, a lot of slides.

CHAIR STETKAR: That's what I was saying.
There's a lot of material to get through here.

MS. XING: But that's a good way to go to
the end.

CHAIR STETKAR: Actually need to set the
context for the members who haven't really followed

this closely.
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MS. XING: So to achieve the objectives,
here's our strategy framework. Recognizing the
importance of a good cognitive basis, we first, our team
went through the scientific literature and collect a
large amount of information, synthesize them together
to establish a cognitive basis for human error
analysis.

And based on that we developed a generic
methodology for the diversity of HRA applications, and
this is intended to address all the HRA approach in the
NPP circumstances. From this generic methodology, we
can explain of extract explicit method for a specific
application, because if you are too generic, needless
to say you will be less in specifics.

And the first product we got from is the
IDHEAS method that it's specific for internal at-power
events. And down the road we will develop the other
specific HRA models for other ongoing application.

So where we are in the project. So here
are the three product we get from the projects. A
cognitive Dbasis framework, the IDHEAS method for
internal, at-power events, and generic methodology.

And the cognitive basis report is intended
to provide as a basis documentation for HRA and human

factors engineer. At present the document is
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completed, has been through external review, and is
being used for HRA development and our human factors
practices.

So IDHEAS method for internal, at-power
events is intended use only for base purpose in our PRA
models, SDP, and ASP programs. So development of the
method is completed. The report has been externally
reviewed, and we have conducted initial testing of the
method which I will briefly show you the test results.

So the generic methodology is still in
developing, so for today I will focus the briefing on
the first two products.

MEMBER CORRADINI: What did you say about
the last one? I'm sorry. Just repeat.

MS. XING: The last one we are still in the
developing process.

MEMBER CORRADINTI: Okay. And as you
develop it vyou're going to use it in the Level 3
analysis?

MS. XING: We'll use in Level 3 as to pilot

it.

MEMBER CORRADINI: Okay, thank you.

MS. XING: Okay, so next we can look at the
cognitive basis. So back to our example, feed and

bleed, we see a lot of human activities there, but when
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you break down these human activity from a human
standard or perspective you see the human activities
include in typical human activities with like detecting
and the response to alarms, checks of plant parameters,
assess the plant status, diagnoses and loss of
feedwater, and decide to initiate feed and bleed, then
execute the procedures.

So based on each of these tasks are
supported by different underlying cognitive functions.
Typically we talk about cognitive major functions are
the detection of information, understanding what you
detected, making decision and execute actions.

So this is the framework that essentially
all the HRA methods in place they used. So the most
existing HRA method to recognize, vyou have human
perform their tasks through these cognitive functions.

And there are performance influencing
factors such as task complexity, time, fatigue, quality
of training would affect, impact these function,
therefore they will impact your task performance.

And however because -- I put a gray box
there which means that information about exactly why
these factors would affect this human function and how.
That part of information has been implicitly in the use

in the current method.
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For example, we know fatigue affects your
action execution. But it affects action execution the
same way for two-step task versus a seven-step task,
and the methods often do not give vyou explicit
information on that. It's relying on analysts'
judgment. So that would introduce a variability.

MEMBER BANERJEE: SO excuse me. Going
back to, the performance influencing factors would be
things like the amount of training they've had, the
stress. Are these all the things that come into it?

MS. XING: Yes, the typical, there are
many, many influencing factors, take the
classification, like the time available, task
complexity, training quality, procedure quality, and
the work process and the fatigue.

CHAIR STETKAR: Jing, just go through your
slides. You'll eventually get to this list of things.

MS. XING: Yes.

MEMBER BANERJEE: You're going to deal
with that? All right.

MS. XING: Yes. So our effort here is try
to make the gray box transparent. Look at these
details of the information, influencing factor like we
just talked. What mechanism make them affect these

functions and how these functions would affect the
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explicit type of human tasks.

So for that purpose we conducted an
extensive literature review of the cognitive
psychology of human factors and operation experience
information. Try to identify the cognitive mechanisms
and align those failures.

And also identify the factors that
influence human performance and identify the way in
which those factors affect failures. And we take all
this information together, develop a structured
cognitive framework to serve as a foundation for human
error analysis.

The good thing about providing an enhanced
cognitive basis, because it would enhance the HRA
validity by providing a stronger scientific basis and
it would also help improve HRA transparency. So you
would enhance analysts' judgment justifications when
they apply the method.

And dimportantly, it would allow us to
expand the use of data in HRA. As we talked, the
failure data are rare, and from a different
circumstance it's very difficult to generalize them and
to use.

So with the cognitive basis by looking at

the underlying what exactly went wrong we can
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generalize data from different field to quantify human
error probability. And a side benefit, it also enhance
our human factors engineering work which is already
being --

MEMBER POWERS: I have no doubt that these
statements are absolutely true. They're very much not
obvious to me. Will you provide an example?

MS. XING: Thank vyou. So let's take a
qguick look at how the cognitive basis framework look
like. So the cognitive Dbasis worker <collect
information in these several layers. First we look
into the models of how the cognitive functions works.
If we understand failure we want to understand how it
works first.

And from there we look for various error
causes for failures of the cognitive functions. For
example, if your failure of the detection, to make
primary error causes would be you didn't attend to the
key information or the information was misperceived.

And then we're looking to the cognitive
mechanisms underlying the error cause. For example,
why you would not attend to key information, maybe
because your lack of attention or you could overload
of your working memory like example we talked earlier.

And then we look at the factors affecting
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these mechanism and lead to error, say, for example,
one mechanism is a lack of attention. And lack of
attention because you're fatigued or you're doing a
multi-tasking. So therefore when you're
multi-tasking you mask the key information so you
didn't attend to your key information.

So this is how the cognitive basis look

for. This will give you an example of how we structure

the information regarding. So starting on the top
layer 1is a failure of a cognitive function. For
example, this failure of the detection. And we

classify the failure causes into several major
categories which we call the proximate causes.

MEMBER BROWN: Did you get these proximate
causes from your literature reviews?

MS. XING: Yes.

MEMBER BROWN: There's a statement in your

document that says --

MS. XING: Yes, the literature review
gives a whole long list of detailed causes. Those are
the hard science based on experiment. And the

proximate «cause 1s an arbitrary classification
developed by our team. So the standard for presenting
30 or 40 different causes, we classify them into these

primary causes.
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So therefore each primary cause would
correspond a bunch of cognitive mechanism that lead to
the cause, and then there are performance influencing
factors that would trigger these error causing
mechanisms.

So let's 1look at this example. One
primary cause for failure of detection is the key
information not attended to. The mechanisms are lack
of attention or low vigilance which can be caused by
the performance influencing factors such as
distraction due to the task complexity and alarm
salience, you may not have prioritized the alarms
really well, and/or mental fatigue.

So the entire report —consisted of
different chapters for each function, and we had the
primary causes, the mechanisms, and the corresponding
performance influencing factors. So guestion to the
chairman. Do we like spend some time, take a detailed
look or do we think that this is good enough?

CHAIR STETKAR: I think, Jing, you need to
cover at least all of the topics. So you need to make
sure that you have enough time to get through the basic
elements of the IDHEAS methodology also. So organize
yourself. You're about halfway through your time and

you're about a third of the way through your slides.
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MS. XING: Okay, so I think I'll --

MEMBER CORRADINTI: I don't think he's
going to tell you what to do.

CHAIR STETKAR: No, I'm not going to try
to lead specifically, but just make sure that we do need
to get through the Dbasic elements of the IDHEAS
methodology also, in the remaining --

MS. XING: So I'm using this example to
show how this cognitive basis look like. Is there any
question on this? All this information are documented
in the 300-page report, and the drafted report is in
NUREG-2114.

And since we developed the report it has
been through many round of internal review and we also
had conducted an external review last year by four
reviewers and provide us the review and the written
comments. So we have two domestic and two
international reviewers. All have 20-plus years of
experience in cognitive engineering research.

MEMBER BANERJEE: I guess I have the same
problem as Dana that without some concrete examples of
what you're talking about it's very hard to understand
what's going on. Because these are words which we
don't know the precise meanings of, you know. So I

guess I would appeal at some point to give an example
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of how this is working.

MEMBER CORRADINI: Before you go to Number
-- that. Just stop there wherever you were. 24. So
just there. So I guess I'm listening, and what Dana
said and what Sanjoy said, I guess I have so little
experience I'm looking for that also.

So let me ask about the reviewers. You
said all of them had experience in cognitive
engineering research applications, all have experience
in human performance modeling. Which of these folks
had experience in operating reactors or operators such
that they could reflect on what they saw empirically
compared to what this is?

MS. XING: Among the four reviewers, three
reviewers have experience in HRA. And two of the
reviewers have been doing HRA for nuclear domain. So
they have extensive operator experience, either

directly by visiting the site or interacting with the

operators.

MEMBER BROWN: But they were not operators
themselves.

MEMBER CORRADINTI: But they were not
operators.

MS. XING: They were not operators,

because we use these people mainly to say how extensive
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we cover the cognitive basis. So we focus on the folks
that have the experience in the cognitive engineer
research. Next, when we talk the method of how we apply

this information to HRA, those we use the people for

MEMBER CORRADINI: Okay, sowe're still —-
okay, but you see our bias?

MS. XING: Yes. I see. For this part
it's the basic foundation part we use the external
review for our more experienced in this --

CHAIR STETKAR: Those external reviewers,
however, were all either directly involved in the
project or peripherally involved in the project. So
they weren't really independent reviewers, were they?

MS. XING: These four reviewers do not
involve in the project so they are purely external.

CHAIR STETKAR: Okay.

MEMBER BROWN: You're going backwards in
the slides. 1Is that a reason?

MEMBER CORRADINI: We're okay if you go
forward, I think, is what we're trying to say.

MEMBER BROWN: Yes, you can go on to 25.

MS. XING: Okay, just a quick summary of
the cognitive basis. So literature review and the

resulting cognitive basis provide a foundation for
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human error analysis, and the limitation for the report
is primarily focused on the NPP control room at-power
tasks.

So it does not include all of the relevant
information for other tasks that are specifically in
other applications such as team decision making in the
severe accident management. And overall, the basis
should be, we try to as much as possible to cover the
up-to-date information, but nevertheless as the
science is progressing we should have this document
dynamically updated to incorporate new information.

The last thing I'd like to mention is this.
Our human factors engineer staff had been using this
document for their work.

Okay, 1f no more questions about this
section, let's move to the HRA method we develop.
There you may see more explicit example how there's an
abstract here, more cognitive science is being used for
operation.

Okay, Just a quick overview of the
contributors of our team. This method has been
developed by a huge team initially started with almost
a 20 staff and eventually condensed it to this set of
core staff.

Within this group of staff we have Gareth
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Parry and Vinh Dang who are HRA expert and they also
have extensive operational experience --

CHAIR STETKAR: They've never operated a
nuclear power plant, either one of them. They have no
operational experience.

MS. XING: They're not operators but --

CHAIR STETKAR: Thank you. Just for the
record.

MS. XING: -- they've been working with
operational people in the --

CHAIR STETKAR: They've talked with
people who have operated power plants.

MS. XING: Yes.

CHAIR STETKAR: That's important by the
way for the committee to understand that.

MEMBER CORRADINI: Who are we talking
about? I'm not sure who we're talking about.

CHAIR STETKAR: Gareth and Vinh.

MS. XING: Gareth Parry and Vinh Dang.

MEMBER CORRADINT: Okay, they've never
been in a plant. They're just observing the plants.

CHAIR STETKAR: They've been in plants,
but they have no direct operational experience.

MEMBER CORRADINI: Okay, thank you.

MS. XING: And John Forester, and also

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

43

Mary Presley is a HRA staff from EPRI. And she is the
same just like the other two, talked to operating people
a lot but not an operator. And John Forester and Stacey
who have Dbeen doing HRA work doing HRA method
development, but their Dbackground are cognitive
science.

And Erasmia Lois was our previous project

manager, and I stepped in as managing person from 2011.

And I consider myself as a neuroscientist. That's
where my background is. The other part of my
background was an electronic engineer. So I try to

bring this team together because we need both engineer
and the human part to develop this method.

MEMBER BLEY: Jing, can I make a point of
clarification?

MS. XING: Yes.

MEMBER BLEY: These are the authors of the
work, but all the way through this you had a number of
meetings and review sessions with other people and
there were at least five, maybe six or seven, but at
least five former licensed operators who were members
of the staff both here and at the training center. And
you didn't mention them I don't think.

MS. XING: Oh, vyes. Sorry. Thank you

for pointing out. This is the key developers of the
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report, but in the long process of the project of
development at various stages we have recruited people
with different background to participate in the work.

Part of them, like Dennis pointed out,
we've Dbeen using people who either have current
operator license or were previously operators, the
shift supervisors, trainers from the plant to
participate in the different stages of the method
development.

So in the past down time, we started the
method development by doing the evaluation or
assessment of the HRA method to identify the strength
and the weakness and come up on a strategy of how to
do the work. And we have from FY10 to FY12 that's our
major method development period.

And by the end of FY12 we have the primary
method developed and then we conducted external review,
and we also had a major activity which used, conducted
expert elicitation to come up with the probabilities
distributions. That's when we used the operators so
heavily. And we also conducted initial testing.

MEMBER CORRADINI: Can you just say that
again, just so I get it? So the expert elicitation it
actually involved reactor operators?

MS. XING: Yes. So I will talk in detail
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about the expert elicitation. And in fact they are
not, also the primary purpose for expert elicitation
is to develop the probability estimation. They first
looked and thoroughly reviewed our method and provided
lots of input which lead to a lot of modification and
revision of our method. So from that perspective I
would say operators' experience was very important and
an essential part to this method.

MEMBER SCHULTZ: So that then occurred in
the interface chronologically between the development
as part of the development operators and trainers were
engaged --

MS. XING: Yes.

MEMBER SCHULTZ: -— involved, and then
they became more involved as you went to expert
elicitation and testing. Thank you.

MS. XING: Thank you. Yes.

Okay, so we already talked the key lessons
we learned from the existing methods. So the IDHEAS
method, it tries to take advantage of the existing, the
strengths in existing method and improve these four
major limitations.

CHAIR STETKAR: Jing, we've seen this one.
In the interest of time go back to 29 because that's

important for Dr. Powers and some of the other members
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who have been looking an example of how this process
works.

And you kind of skipped this, and this is
setting the stage for a possible example, so it might
be worth spending a little bit of time on this slide
here.

MS. XING: Okay. Yes, just they're using
our feed and bleed example. So for doing the HRA, first
we understand the scenario. You have a loss of
feedwater and you have to establish a feed and bleed
to avoid core damage. And with that understanding we
are identifying, so what are the human events in this
whole event progress?

So the key human events there is the feed
and bleed, so operators, this cannot be automated, so
operators have to be the one to establish feed and bleed
within 45 minutes after the reactor trip.

So we identify feed and bleed as a human
failure event here, so the event would be if you failed
to establish it within the time you would fail this
entire scenario, would lead to core damage. And within
that we know they are going to do the feed and bleed,
so next we analyze a test what exactly operators will
need to do within the feed and bleed. Later

we have a diagram to show this. Because they would
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first need to trip the reactor, and after the reactor
trip they would need to do the diagnosis and recognize
that a loss of feedwater, and then they go to the certain
procedure to the point of where they decide the feed
and bleed need to be established.

Then they need to think about, when should
I do the feed and bleed? Should I do it immediately
or wait? Maybe I don't have to do it, wait for some
other symptom. So that's a key decision making point.
And after they make a decision to do the feed and bleed
there's a procedure to follow at the feed and bleed
stage.

So that's the task analysis process. And
before we go to the detail of the gquantification you
would assess what are the key factors that would impact
the success of this event? Can they do it or not? So
do they have the right tool? Do they have the
procedure? Can they access to the component?

So those are the questions to consider
whether human can faithfully perform the action. So
ask, well, we have the necessary tool, they can access
to it. They have the right staff. They have the right
procedure.

In principle this human event is physical.

Physical doesn't mean they success, physical success.
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Then we go to the quantification to say, okay, look at
this human tasks. What are the major failure mode?

Of course different HRA method will give
you a different way to classify the failure mode. And
then our method is some failure mode would be missing
key alarm, and that one possibility here if they're
missing some key alarm they couldn't immediately
diagnose the loss of feedwater. And they also need to
perform, execute the procedure. So some segment of the
procedure are complicated, so there's a failure mode
that they could fail if there's a complicated actions.

So after you identify the failure mode you
also analyze what are the performance influencing
factors. Our method of providing you a set of
performance influencing factor for each major failure
mode, for example, if you're missing a key alarm it's
a potential performance factor could be you didn't
recognize the urgency of this alarm, so 100 alarm goes
off you think this one's not important.

Or the interface is not well designed so

you didn't prioritize as important alarms. Or another
factor could be the distractions. This is a very
complicated scenario. It's not Jjust a 1loss of

feedwater, you may have other maintenance of work

that's going on at the time and there may be an
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inspection going on.

So all this distraction can distract
operators and mask the key information so it lead to
they didn't notice some key information there. So
that's the analysis of performance influencing factor.
After that we'll come to an easy time. Our model
provide you a decision tree, basically tell you if you
didn't perceive the high urgency of this alarm you don't
have an optimal interface design and you have lots of
distractions.

With all this bad thing going on you have a very
high probability to fail this act, versus if all these
things occurred you have a lower probability to fail.
So we use our expert based on their experience and the
data we collected, they estimate the likelihood of the
failure probability for this different situations.

And so therefore we got in the probability
for this individual task, but there are many tasks in
this whole scenario. So at the end we want to locate
all these tasks as one thing and to look at the
dependency between these tasks and to come up a combined
failure probability for this whole event, feed and
bleed. That's the plan.

I hope this example get you some --

MEMBER BANERJEE: So you have, presumably
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this event has occurred a number of times so you have
a database.

CHAIR STETKAR: Presumably the event has
never happened.

MEMBER BANERJEE: Never happened, the
loss of feedwater?

CHATIR STETKAR: We've never done a bleed
and feed in any nuclear plant at any time in any place
in the world. It has never happened. We've done it
as simulators.

MEMBER BANERJEE: Only. Okay.

MEMBER BLEY: Everybody does it every year
in the simulator, but that's --

MEMBER BANERJEE : Yes, but there's been
never a real incident where this has happened?

MEMBER BROWN: Not in the commercial
world.

CHAIR STETKAR: Let's Jjust keep on.
Jing's got a lot of slides to get through here.

MEMBER BANERJEE: So there's no real
benchmarking against --

CHAIR STETKAR: She's got a lot of slides.
She'll eventually get to the point where you're going
to see where the numbers come from.

MS. XING: The international benchmarking
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study, and before that there was another benchmark. So
there are a couple benchmark study to benchmark several
key events but not all of them.

MEMBER SCHULTZ: Your example's going to
expand from here with more detail?

MS. XING: And so we can talk of this feed
and bleed that so far only appeared in benchmark in the
simulator, but not --

MEMBER BANERJEE: Has never occurred in
practice.

MS. XING: Never occurred in practice but
we were always prepared for that. Okay. So this
diagram give you a transition. Say how we use the
cognitive basis in the method.

So the method, the start of it is analyze
the PRA scenario and identify human event. And then
along with great amount of task, with great amount of
task in the cognitive, align the pumps or start a valve,
a close vwvalve. We look at the cognitive team
activities they do, like monitor the plant, diagnose
problems, following procedures.

And first we look at the cognitive
functions that support this task, say if you monitor
the plant you will need the detection function. So for

each function we identified a set of failure mode.
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So for the detection function we have the
failure mode including key alarm not attended to, or
data misleading or not available, critical data
misperceived and wrong data source attended to. So I
would say the development of this failure mode came from
two sources.

First, we use the cognitive basis and look
at our list of error causes, see all these error causes
can be a failure mode, then we used the operation
experience brought by the expert in our team.

A lot of error causes are not that critical
or wouldn't happen in the control room for a well
trained crew. So we selected this set of failure mode
that we think the most representative of what is a
current control event would occur.

And that this development of failure mode,
we look at what performance influencing factors would
affect a particular failure mode. Again the
identification of this set of most pertinent
performance influencing factor come from two source of
information.

First, it come from our cognitive basis
where we listed the potential performance influencing
factors and also go through the cognitive mechanism we

know what performance influencing factor would
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theoretically affect a key alarm not attended.

And again that gave us a very long list of
the potential candidate. And that's when we consult
and use the operation, the knowledge, you know, our
team, and also consult the operators. So what
performance influencing factors which are the most
pertinent in term of operation.

And this is good. By using this knowledge
we can shrink down a long list of candidate to several
key factors. But the downside is, when our team expert
doing this and also when we consulted operators, the
MELCOR model the people have are the internal at-power
events.

Therefore some factors that may be really
important for a lower-power shutdown are not, could be
deselected in this model. That's why we say this model
is specifically developed for internal at-power
events.

So if we want to use this model for other
purposes, we need to go back and look at, reexamine the
failure model, reexamine the performance influencing
factor to recover from the situation. Okay,
this give you an illustration of the IDHEAS, how the
method works. So as we talked earlier, the method that

started from qualitative analysis, we provide document
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guidance for every step of the qualitative analysis by
how to analyze a PRA scenario, how to identify human
failure events.

And the guidance we took from a fire HRA,
how to assess human failure events feasibility. Of
that we developed a guidance for test analysis. One
key part for the task analysis 1s a guidance to
establish a crew response tree to graphically delineate
the tasks that operator needed to do.

MEMBER CORRADINTI: Can I ask a question
here?

MS. XING: Yes.

MEMBER CORRADINT: So you break down how
something can fail in an event tree.

MS. XING: Yes.

MEMBER CORRADINI: How do you know when to
stop making the event tree complex? To me this looks
complex but maybe it's very simple. So is there a
history here or is this more judgment?

MS. XING: Both. Like that's always a key
question 1in any task analysis, when you stop the
breaking.

MEMBER CORRADINT: Because as you make
each event tree and each branch point you have to come

up with a number, and the more detailed it is the less
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you have a chance of knowing what that number is.

MS. XING: Yes, I think in the document we
provided some guidance on how to weight this and when
to stop. But still that would need an analyst
judgment, exactly details on. The good news is later
in our testing we find that it actually appeared easier
than we thought based on guidance we provided and
analysts that can come up more or less with similar set
of tests.

MEMBER CORRADINI: And I know we only have
a short amount of time, but I guess when I think of this
with a fault tree and event tree with things I can
eventually get to a failure rate that I have an
empirical number that I can plug in. Here I'm
struggling to figure out if I make enough branch points
what number do I put in.

MS. XING: Okay, say 1f you make a
three-branch point instead of one and you make that
three less number, when ideally if our method work
perfectly, by adding this three number together it
should be equivalent like you break at a high level.

MEMBER CORRADINI: Yes, that part I get.
What I'm asking is, as I subdivide this do I actually
have the data or is the expert judgment easier? I can't

tell.
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MS. XING: Yes, we don't have data but we
have guidance.

CHAIR STETKAR: Hold on. You two are not
communicating with one another, and Jing it's important
to emphasize the fact that the thing in the upper right
hand corner of this slide that Dr. Corradini 1is
characterizing as an event tree is not an event tree
in the sense that people are used to thinking about.
It is not something that is quantified. It is a
depiction of the progression of a scenario that is used
to identify opportunities for error.

MEMBER CORRADINI: Okay.

CHAIR STETKAR: So it's a crutch for the
development of a scenario narrative, if you will. It
is not used for quantification. The branch points that
you see highlighted as 4, 5, 6, 7, 8, 9 there, do not
have any numbers associated with them whatsoever.

MEMBER CORRADINI: Okay.

CHAIR STETKAR: It is simply a tool for
understanding. So your tool for understanding might
be different from my tool for understanding because you
might need to think of more minutia than I might. But
ultimately, 1f we structure our thought process
appropriately, your minutia might coalesce to my higher

level thinking. And that's the important point of the
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thing.

MEMBER CORRADINI: Okay.

CHAIR STETKAR: So the thing in the upper
right doesn't have any number associated with it
whatsoever. The thing in the lower right does.

MEMBER CORRADINTI: Okay, got it. Thank
you. Keep on going.

MS. XING: Okay. So in the event tree you
mentioned we identified the human failure event as
failure of feed and bleed. And then going to task
analysis as Dr. Stetkar just described, so these are
the different tasks and the potential tasks in the feed
and bleed.

So the ones that are highlighted are
considered as a critical task, and we also have a
guidance on what should be considered as a critical
task. So after we identify these critical tasks we
will take each critical task to quantify the failure
probability.

Say for example, the first one, Enter
FR-H1. That means that you identify the loss of
feedwater. For this task, for each individual task we
locate the failure mode, what failure mode could
associate this?

For example, data misleading, so make you
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not able to identify the loss of feedwater. Or
critical data can be misperceived so there could be
other failure mode. Essentially, for each task there
can be several failure mode associated. So once we
identify these failure mode, then for each failure mode
we develop a decision tree.

The decision tree is a representation of
the pertinent performance influencing factors as we
talked. For example, if the data misleading have three
factors influencing it.

MEMBER BANERJEE: So what could those

factors be? Like you thought that --

MS. XING: I try to remember. Data
misleading.

MEMBER BANERJEE: This is, I think, where
we're having really concrete problems. How do you get

this and how do you assign numbers to that?

MS. XING: Okay, let me give you a concrete
example.

MEMBER BANERJEE: Well, you could just go
back and say what is that ABC or whatever it was.

MS. XING: Let's look at this. This is an
example.

MEMBER BLEY: Can I help before you start?

The decision tree doesn't pick the context. The
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qualitative analysis sets the context.

MEMBER BANERJEE: No, I realize, yes.

MEMBER BLEY: This decision tree, and I
don't even like the language, decision tree, but this
structure, logic structure, lays out all of the kind
of large clumps of context that the authors thought
would be important to a particular kind of failure
event.

Now when you actually use it, you do your
qualitative analysis, you identify the context. You
come to this and you say, where is my context on this
tree? Oh, in this case I have cognitive workload is
low, but HSI is poor and the urgency is low. That's
Number 5 there. And that's what I come.

I just come and I look at Number 5 because
I've already identified the context. This structure
was a way to lay out all of the possible contexts for
analysis as context.

MEMBER BANERJEE: But eventually you come
up with some numbers, right?

MEMBER BLEY: Well, vyou get them from
here.

MEMBER BANERJEE: From here. So this is
the critical thing to give you the numbers. I mean I

can lay out any set of scenarios that I --
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CHATIR STETKAR: This is the calculator.
It doesn't tell you what buttons to push on the
calculator. The qualitative analysis tells you --

MEMBER BANERJEE: Right, right.

CHAIR STETKAR: -- what buttons to push,
essentially.

MEMBER BANERJEE: Qualitative analysis,
but everybody can do a little bit different qualitative
analysis. Eventually, if I understood it, you have to
pull this out, each item in the qualitative analysis,
break it down into some form of a decision tree on which
you eventually put some numbers, right?

MS. XING: Yes.

MEMBER BANERJEE: I mean that's really the
end game. And I guess I'm trying to understand how you
arrive at that.

MS. XING: Okay, we're getting there
really soon.

MEMBER BANERJEE: Okay.

MS. XING: After the ask, we know in this
decision tree.

MEMBER BANERJEE: Well, how do vyou
establish that decision tree?

MS. XING: Okay, so so far this is a whole

process. Next --
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MEMBER BANERJEE: Yes, after that point,
no problem.

MS. XING: How we establish the number.

MEMBER BANERJEE : How you establish the
tree at all.

MS. XING: How we establish the tree,
okay, so here for in a critical failure mode. And we
have from our cognitive basis literature review we have
a long list of candidates, what factors can affect this
failure mode, it can lead to data misperception.

And let's see, we have 20 candidate factors
from the literature. That may not include all, but as
much as we can from the science that can tell us and
from experience. And, but not all those 20 factors are
equally important to data misperceived.

And so we used our operational team and the
consulting operators to say, okay, of these 20 factors
which one do you think is really important that can
cause a data misperceived, make up the misperceived
data? So we've been going through many round of this
selection. This is primarily --

MEMBER BANERJEE: I guess I don't
understand how you sequence them this way. Why does
mental fatigue follow distraction or, I mean it seems

to me this is all just --
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MS. XING: There's a scientific reasons
behind that because one leads to another, leads to
another, independently. And which also come from the
operational people that, okay, if I come to data, if
somebody in my team misunderstood the data I would first
look at whether the data source is good or not.

So if the data, if there's a malfunction and the
data source itself has a problem so that's the first
cause. Okay, that's why we put that one at the top.
After that they would say, well, normally this
shouldn't misperceive the data. It happened. I want
to look at what are the kind of distractions.

So 1f they're doing multi-tasking and lots
of distraction that's mostly likely causing it. So
this is a kind of --

MEMBER BANERJEE: This is sort of, you've
got a way to --

MS. XING: Yes, we go down logical.

MEMBER BANERJEE: -—- go systematically
through this process.

MS. XING: Yes.

MEMBER BANERJEE: Based on some
understanding.

MS. XING: Right. So eventually the tree

I just showed you, as you can imagine what took us such
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a long time to develop this tree because every tree we
tried, and many different possibilities, and tried
logically find the one that we think is the most
reasonable and accepted by our operator peers. We not
say this is ideal, but it's the best --

MEMBER BANERJEE: Do you have evidence to
support this?

MS. XING: Yes. And actually from the
scientific literature we have evidence, not just a
whole bunch of literature. 1If a distraction, let's say
multi-tasking, and lots of literature will tell us if
you're doing multi-tasking, say, Jjust two tasks you
switch back and forth quick enough, normally there
would be ten percent chance you would make an error.

But if you switch them really slowly at a
very lower pass there's only five chance of error. So
there are data behind our decision here. And the test,
that's how we build these decision trees.

And the next thing is assign the error
probability for each test in the decision tree, so that
we used in the formal expert judgment panel. So here's
just an example. You saw it in the tree. For this
failure mode, okay, alarm not attended to.

If you have a high distraction, poor alarm

design, lower perceived urgency, it's a human error
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probability. I only give the central value here. We
have the distribution for this. The central tendency
for probability is 2.5 minus 1 versus past four or five
which show that you are late.

You have a high distraction but your alarm
design really helps. And also in your training you
were taught that this alarm has a high urgency you
should pay attention to. So the error probability --
so we gave our expert this scenario. Asked them to
think of a scenario in their training or operation.

They will never be in a feed and bleed in
their operation, but that they have seen the cases like
this very often. So even this situation, what is the
likelihood of the error probability?

And for our expert panel we also provide
the data as much as we can. For example, the data I
just mentioned, the literature showed that when you
have a high distraction, multi-tasking, there's ten
percent chance you would make an error.

MEMBER CORRADINT: So let me summarize
this just so I understand. So in accident at-power,
accident scenarios which really matter, the central
value is one out of four chances you'll fail. And
probably the upper bound might still be one out of two.

MS. XING: T really don't remember.
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MEMBER CORRADINT: It doesn't matter.
I'm inventing that.

MS. XING: Yes.

MEMBER CORRADINI: But if coming into this
it's getting close to a flip of a coin.

CHAIR STETKAR: In some really Dbad
situations it might be like a flip of a coin.

MEMBER BLEY: TMI. Might have been just
about --

MEMBER CORRADINI: I was eventually going
to go there, but okay. But I'm understanding this
correctly?

MS. XING: Yes.

MEMBER CORRADINI: Fine, okay. Move on.

MS. XING: And as we say our expert
elicitation process, our operators frequently say,
well, this will never happen. So was high distraction,
poor alarm design, bad training, because we will never
have this. I say, okay, yes, you probably never have
this but Just say 1f this happened what 1s the
likelihood of error? So that's the probability here.

So we're not estimating how frequently
this will happen, we are estimating given this
situation what is the chance to make an error.

MEMBER BLEY: Just an aside. When you
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present it on a table like this it makes that much

clearer.

MS. XING: Than a tree.

MEMBER BLEY: The tree fools a lot of
people. The tree looks like it's a sequence of things

that you're modeling and it really isn't. 1It's just
a display of these possible sets of contexts.

CHAIR STETKAR: Even calling it a scenario
is not quite. It's a combination of things.

MEMBER BANERJEE: It's really not a tree.

CHAIR STETKAR: It's not a tree in the way
people think of, in an event tree progression.

MEMBER BANERJEE : It's not in a
systematic, it's just a combination.

CHAIR STETKAR: 1It's a matrix.

MEMBER BANERJEE: Yes, it's Just a
combination.

MEMBER BLEY: And the language is a bit of
a holdover from a previous development, CBDT, which
give that and invented this thing and, you know, it
works, but we have a lot of trouble in the elicitation
with people trying to come to grips with that.

MEMBER BANERJEE: It's just the wvarious
combinations.

MS. XING: Yes, it's Jjust the wvarious
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combinations.

MEMBER  BANERJEE: There ain't no
hierarchy here.

MEMBER BALLINGER: Where does operator
confidence come in here? Somebody that really, really
knows what they're doing, very well trained, knows the
plant can deal with a lot higher distraction than
somebody who doesn't.

MS. XING: Yes, and this is a typical HRA
question we were asked though, who are you modeling?
Because there's a basic individual difference. We
will say we are modeling let's say an average or
representative operator. So these operators had, so
assumptions that these operators has been well trained
and have a procedure to perform the work.

MEMBER BALLINGER: But have you modeled
both? Have you modeled an incompetent, for lack of a
better word, operator versus a very highly trained
operator to see what the differences are?

MEMBER BANERJEE: There should be another
column there which says operator competence or
something.

MS. XING: But that's each of this number,
not Jjust to have a probability but it has a

distribution. You would think a good operator would
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fail on the right side --

MEMBER BANERJEE : But you don't
explicitly put operator column there. That's what
he's saying.

MEMBER SCHULTZ: Well, it is implicit, but
it's a performance influencing factor, and this 1is
detection so you'd say minimal distraction. Start
there.

MS. XING: Yes.

MEMBER BROWN: Jing, you said an average
operator, but yet when I went and looked your own
document we were given, the IDHEAS method development,
it states based on your review that the review should
focus on research related to highly trained or expert
personnel rather than novices.

So there's a range. It didn't say
average, it said highly trained. You said average, and
I'm trying to connect that --

MEMBER BLEY: Jing, let me offer something
to all of these comments. When we did elicitation and
you always, it just comes up. It usually comes up in
the other way because you've got operators and trainers
who know their people are really good.

And when I'm leading an elicitation, and

I did on some of this, you know, where I was there was
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this guy. I always called him Charlie but it was before
I ——

CHAIR STETKAR: And it's appropriate --
but you're right. You do not want me on the panel.

MEMBER BLEY: But if Charlie had the watch
at 4:00 in the morning he didn't sleep too well. Maybe
you don't have anybody like that and they always go,
oh, vyes, let me rethink what I'm doing here and they
try to express that in their uncertainty. You never
know which guy's on the watch.

MEMBER BROWN: The only thing I was taking
issue with, the comment that they were using an average
operator based on their --

MEMBER BLEY: And they were urged to think
more broadly.

CHAIR STETKAR: Now, in fairness we were
given two documents. And one of the documents was the
psychological basis document, NUREG-2114. And in that
document, which I'm staring at right now, there is an
explicit performance influencing factor that's
characterized as knowledge, experience, and expertise.

So in principle the methodology does allow
you to evaluate that. Now whether or not that
particular attribute is evaluated in this particular

construct explicitly of this matrix, I'll call it
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rather than an event tree, is a matter of justification.

MEMBER BROWN: Well, that's where I got
this, out of that document 2114. It was in Section 1.

CHAIR STETKAR: And there's an appendix.

MEMBER BROWN: I did not read the
appendix.

CHAIR STETKAR: No, there's an appendix in
the IDHEAS methodology that elaborates for every crew
failure mode the Jjustification for the particular
performance influencing factors that were used to
construct, again, what I'1l1l call the matrix, what other
people are calling decision trees, for that crew
failure mode.

So there's kind of a traceable path. You
might disagree with some of the decisions, but that's,
you know, that's why it's --

MEMBER BROWN: The only thing I was
wanting, Jjust to make sure that the idea that it was
highly trained, average, to novice had been discussed
or mentioned, and that the only thing was her statement
seemed to focus on something other than what the review
focused on. And I understand if you have a metric that
addresses the difference then that's fine.

MS. XING: I think that's a very important

question, and the final report would make sure we make
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the wording clearly so people would --

MR. CHANG: This is Jim Chang. The HRA
that we felt 1is for predictive, any for predictive
analysis. So unless we say that we don't know which
operator, which crews in the scenarios, and even the
SDP situation for event analysis that we say, okay, most
of situation come to succeed, but now we will go back
to analyze that what's, i1f that thing has happened at
a different day, different crew at a scene that might
be fail that situation.

So 1in essence we put a crew that more in
fact did put into an uncertainty instead of going to
the detail in this level.

MR. PETERS: So as James 1s indicating,
when we do an SDP analysis we can in fact change our
models to allow the modeling of a specific crew. So
if we develop out this generic methodology for SDP
purposes we can go back and do it that way.

But when we're doing a prospective HRA
where you're trying to just go with a general plant
model, you don't know which crew would be operating at
any one time. So it doesn't make sense for us to model
that particular capability.

MEMBER BROWN: Okay, move on.

MS. XING: Yes, just to, I think we already
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talked a lot of how we got the numbers. And just want
to show you the overall, the process we get as an expert
elicitation. We use the expert elicitation to get the
numbers.

We adopted the, by far the most formal
expert Jjudgment process which was developed by this
agency called a SSHAC process. In the SSHAC process
it has a different type of expert involved. Each type
of expert have explicit rules so to minimize the bias
and maximally elicit information.

And it also have, this expert have a
face-to-face workshop to challenge each other and the
deliberation therefore for maximum interaction. So
the SSHAC process does not try to attain a consensus
but try to give a community distribution of an opinion
of their work.

So our process, we have this group of
expert, data expert, which are the cognitive
scientists, went through the literature and all kind
of database, try to get as much data as possible that
can be used for an expert to at least benchmark their
judgment. And we have resource expert who are
primarily the formal operators and the current trainers
from existing plant. So they provide lots of useful

input to the model we developed.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

13

And the experts, their input largely
revised this model we develop from the failure mode and
to the performance influencing factors in that event
tree, and the definition of the influencing factors.

I forgot to mention we also developed a
questionnaire for you to judge the presence or absence
of the performance influencing factors. They provide
a lot of input for doing that from the operation
experience.

MEMBER BANERJEE: So why did you choose
this incident that never occurred in a plant and not
some other which is more common?

MS. XING: Why did I choose feed and bleed?

MEMBER BANERJEE : No, I mean this whole
thing which has never occurred, only occurred on
simulators.

MS. XING: Actually a lot of the event we
modeled, feed and bleed never occurred in a real plant,
but because it's a very important part of training and
also we have benchmark study on that.

MEMBER BANERJEE: So do you have anything
which has actually occurred?

MS. XING: Yes, we —--

CHAIR STETKAR: Sanjoy, we don't

routinely melt nuclear plants. You know, we don't have
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MEMBER BANERJEE: We have done a few but
that's okay.

CHAIR STETKAR: But the vast majority of
scenarios in a risk assessment address things that have
never happened.

MEMBER BANERJEE: That's true.

CHAIR STETKAR: And this is developed for
the context of a risk assessment. It's not developed
for the context of driving your car to the grocery
store.

MEMBER POWERS: But if you're trying to
validate the methodology would you not want to look at
least to some extent at situations that have occurred
in a nuclear power plant?

MEMBER BLEY: Yes. Let me toss something
out and let other people add to it. Yes, Dana. But
what many of us believe and what I think the research
supports is that the kind of errors you make all the
time that are easily corrected have a different basis
for what causes them. And those do happen all the time.
We're looking for those cases that go beyond that and
put you in a situation you're not as likely to recover
from. So it's different driving forces.

MEMBER POWERS: Well, I can certainly
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appreciate that, but wouldn't you look first at the ones
that you know a lot about before you take a spring into
something that's more difficult?

MEMBER BLEY: I think in fairness you do,
but you don't build a model about it and spend a lot
of time working on it. Try to understand it and use
that to build the basis for what you do in the future.

MEMBER POWERS: I wonder why you wouldn't
do that to just convince yourself that you were, I mean,
would not be uncommon for Sanjoy and I to look at a
complicated thing by looking at a flat plate first.
He's more confident than I that he can do by that
analysis.

Well, we're both getting older. We may
neither one of us be able to do a flat plate analysis
anymore. But we'd certainly start with that before we
did a study on this.

MEMBER BANERJEE: So to give you a much
clearer example on let's say nuclear plants, even
though, I mean I don't want to mention the word thermal
hydraulics at North Anna or something, but you'd start
with things that you can predict and have happened,
turbine trips or whatever the hell, vyou know,
instability events and things 1like that. If you

couldn't do those, I mean how can you do anything more?
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MEMBER CORRADINTI: I thought Dennis'
answer says that they can.

MEMBER POWERS: It was the next step that
was troublesome is that they don't bother to model it.
They're so confident that they can handle those easy
ones that they don't demonstrate that. And that's
where I think we're having difficulty.

MEMBER BLEY: There's data, you know.
There is a lot of data.

MEMBER POWERS: But there is, but you're
saying --

MEMBER BLEY: -- those kinds of things.

MEMBER POWERS: I mean this is all based,
as we've made very clear at the beginning, on cognition.
And what you're saying is the cognition during these
common events is a bit different than the cognition in
these rare events, and so you're going to model it
somewhat differently.

But I don't think it's a sea change in

modeling. I think the structure might look wvery
similar. The words within the boxes won't be very
different.

MEMBER BLEY: It is a sea change. And I
think it's, and we're not building a clockwork model.

We're not building a physics model. We're building an
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influence model and then using judgment to quantify it
at least at this point.

MEMBER BANERJEE: But if I understood the
process, Dennis, you're breaking this into actions
which are clearly like a FR-1 or whatever it was and
then something like that. So you're subdividing --

MEMBER BLEY: Identifying things people
could do that could cause a problem.

MEMBER BANERJEE: Yes, a complicated
chain of what can happen into a sequence of simpler
actions, and then you're analyzing each of these, at
least the way you had it set up for that feed and bleed.

Go back to that slide please where you had
it all nicely sequenced. Yes, that one. Yes. So now
you identify some of these as important ones, and some
of the blue ones are important, and then you analyze
this further in some form of a matrix and you assign
some probabilities and you move forward in a systematic
way .

Now that procedure that you've got works
for anything whether it is a simpler action or more
complicated thing, right?

CHAIR STETKAR: Absolutely. It
absolutely does.

MEMBER BANERJEE: So I mean, to validate
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that procedure you could take something that has
actually occurred rather than which has been simulated,
because that performance factors in what actually
occurs -—-

MEMBER BLEY: But when I said we don't
model it, we did go back to a number of real-world events
like the Robinson fire and we laid it all out in this
way and looked at how it overlaid.

MEMBER BANERJEE: Well, I think that's a
good answer.

MEMBER BLEY: The questions earlier that,
you know, how finely do you break this up, we had three
or four different groups do that same thing. Some
divided it real finely. Some divided coarsely. The
ones that divided it too finely to make sense of it all
then we clumped things to get influencing factors and
looked, and yes, lined it up.

So we were able to lay out the structure
of the model for real-world events and use that to help
define how you do that in the future so we don't get
gquite as much variability. But two different groups
will still get some variability when they --

MEMBER BANERJEE: Well, that's to be
expected. Yes.

MEMBER BLEY: But at that level, vyes,
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that's been done for a number. We did it, I forget how
many events, but that was done for quite a few events
quite a few years ago now. Well, probably the year
2011, the year of Robinson. We did Robinson and a half
a dozen other significant events.

MEMBER BANERJEE: I think we've belabored
this probably.

MS. XING: Okay. So we're about to wrap
up.

MALE PARTICIPANT: Slide 44.

MEMBER CORRADINI: I know we have to get
to the end, but can you go back to the tabling?

MS. XING: Okay.

MEMBER CORRADINTI: And you can tell me
where vyou said this. I missed it. So this now
identifies a whole set of context with an estimate, and
then of course I'm sure a range and a shape to the
estimate.

MS. XING: Yes.

MEMBER CORRADINI: So when you apply this
inside of an analysis how do you know which context
appears? Does the context appear by the damaged state
that the plant is at?

MS. XING: Okay, so --

MEMBER CORRADINI: In other words, how do
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I know that I'm in failure scenario 1 versus failure
scenario 7? Did you say that and I missed that?

MS. XING: That's in the method that we
developed. For each of these factors we have a
questionnaire. We ask them like four questions. I
don't remember exactly what's the, for example, what
do you mean by high distraction? Let's say one
qguestion could be are you performing a multi-task? So
were there other urgent things going on such as fire
inspections and --

MEMBER CORRADINI: No, no, no. Maybe I'm
not making myself clear. So I'm just trying to figure
out, I understand what you did.

MS. XING: Yes.

MEMBER BLEY: Mike, let me try to help you.
Jing, I think, was explaining to you how we use that
but you're asking how do you know what it is. When you
do the qualitative analysis you've laid out what
possible things could go wrong, but you've also said
what could make these more 1likely or less likely, either
things that are modeled in the PRA or subsequent other
failures, maybe some instrument failures or something
like that.

So you get to a particular action and maybe

just to make it clear, maybe you came up with three
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different sets of confusing things that might be going
on or not confusing things. An instrument's broken and
some subsidiary piece of equipment that we don't really
model has failed.

Well, one of those cases i1s a case that
creates high distraction. Something else is going on
in the plant besides this one event we're looking at
and it turns out we had poor design on the alarm.

MEMBER CORRADINTI: So 1it's the plant
damage state at the time.

MEMBER BLEY: The plant damage state and
the gqualitative analysis goes beyond the plant damage
state. Well, the real plant damage state which is much
more broadly defined than the PRA plant damage state.

CHAIR STETKAR: 1It's called in the jargon
many times, to help you, the operational narrative.
They call it qualitative analysis. The story of the
scenario gets back to originally Dick's questions about
suppose you have this event where the entire control
room is lit up. Well, there's some frequency of that.
I'm not going to figure out how you got the frequency.
That's different.

But getting the frequency, not the
frequency but the scenario, you know, what has happened

in the plant that has caused all of these alarms to 1light
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up, some of which are relevant to this particular thing
that you're modeling within the fine structure context
of this particular PRA branch point, but in total what
else 1s happening that the operators are exposed to?
That total narrative then provides guidance about where
you are on this set of the matrix, you know, which set
you pluck out.

MEMBER BLEY: And probably the most likely
situation is when we try not too often which is one thing
goes wrong and it actually matches up procedures and
you step through. There's no distraction. The alarm
is perfect for the situation. And it's damn unlikely
that you fail on this.

MEMBER CORRADINI: Okay.

MEMBER BLEY: And really fail. I mean you
might throw the switch and then put it right back, you
know, something like that.

MEMBER CORRADINI: So then given that you
have a story board that informs the failure scenario,
where are there benchmark tests that provide a story
board to see if your failure scenario gets you the
failure rate you thought? In other words, do you go
to Halden?

What do you do -- I know I was at some of

these subcommittee meetings and somehow I'm back to my
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same gquestion as at the subcommittee, which is since
I can't do it at a plant and I don't have data for it,
where do I invent the story board that gets me to failure
scenario 1 versus failure scenario 7? Because it's
always failure scenario 1 that always tends to lead us
down the -- so is that done at Halden? Where is that
done? So I can check that failure scenario 1 really
is 2.5 plus or minus a factor of 2.

MEMBER BANERJEE: That was in some ways
the point we were making exactly. Where 1s that
empirical evidence?

MEMBER BLEY: That was a goal of the
benchmark studies was to create scenarios, similar
scenarios, some that are kind of straightforward and
others that have the masking that gets you into these
places where there is these difficult situations.

MEMBER CORRADINT: Is that TBD?

MEMBER BLEY: No, that was done, and not
everybody will agree 100 percent, but in general the
people who built a good story about what could be going
on included those kind of things that were actually
there, only they were less likely because they don't
happen all the time and have a model for that.

MEMBER CORRADINT: So that's back in the

framework of what you said --
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MEMBER BLEY: But it's not --

MEMBER CORRADINI: No, I understand.

MEMBER BLEY: -— a number that we would
always use because vyou'll never have that same
situation.

MEMBER CORRADINI: I'll just say it back
to you. So what you're saying is, how I know which one
I should pluck out when I'm doing an analysis, it
depends upon the story or the context and that's been
exercised in the past, is that you feel good about that
number given the context?

MEMBER BANERJEE: Including the stress of
a real event. Because, you know, the problem is you
give a student something to write, an exam, he'll write
it perfectly if you don't have to count the mark. If
you count the mark they'll fail it. So it's a
completely different situation.

MEMBER CORRADINI: Well, they don't do as
well.

MEMBER BANERJEE: They don't do as well.

Most of them will get significantly lower marks if you

MS. XING: So that's why a lot of HRA
analysts from the benchmark is so important that you

have a good qualitative analysis guidance, and that's
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what we tried to do in this method.

CHAIR STETKAR: Yes, and that's one of the
fundamental conclusions. I have to be careful because
we're running quickly out of time here. Because one
of the fundamental conclusions when they looked at the
different HRA methods that a universal deficiency was
a lack of guidance on developing that narrative, that
operational narrative.

It's not -- right now the IDHEAS
methodology report has that guidance, I'd say
distributed. 1It's not very well coalesced at least in
my own mind. I think there's still work to be done in
that area.

MS. XING: In the peer review and the
initial testing we got the feedback. The qualitative
analysis guidance we provided in this report is an
improvement to the existing method. However, they
still want the users, the people who are participating
and testing in the review, they think there still should
be a better and more detailed guidance on how to tell
the operational story, how to capture this information
so will lead you to the correct --

MEMBER BANERJEE: So by narrative you mean
that little plot that you had in that slide. 1Is that

it
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CHATIR STETKAR: No.

MEMBER BANERJEE : That's not the
narrative?

CHATR STETKAR: That is the context of
that particular action for the particular branch point
in the particular PRA model that says do the bleed and
feed. It isn't the context of, I need to do bleed and
feed during a fire that has failed thousands of other
alarms some of which ought to tell me to maybe go bleed
and feed. That bigger narrative is, sets that overall
context.

MEMBER BANERJEE: Yes, I've got it. But
you have to do these things systematically. So you
start with the bigger narrative, then you go down and
you move down systematically, and then eventually you
get to that sort of narrative that you have. Not the
previous slide, but we've seen it.

And then you eventually get down to that
matrix which has all that stuff. And we've got to do
this in sequence, right? That's how you arrive. What
I don't understand is what is new about this compared
to all these other things? Is there something new, or
has everybody else done it?

MS. XING: Okay. Yes, several places

new. In one place in term of a qualitative analysis,
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and we didn't invent too much other than the graphic
representation of the test, but some scientists that
that is, for many existing document, to put them into
one document in a structured way like this.

The blue text to show the major steps in
the qualitative analysis and we have a guidance on how
to do each one. What are the expected output --

CHAIR STETKAR: Jing? We're running out
of time here. Seems like inmy opinion anyway, and Jing
can chime in, there's nothing entirely new about this
methodology. However, it plucks from other
methodologies things that they do well and enhances
things that they don't do well.

So, for example, one methodology might do
the qualitative analysis part better than others.
This plucks from that methodology the way it does things
better. Another methodology might lay out the thought
process for developing that matrix, if youwill, better
than others. So this plucks from that methodology.
So 1t isn't anything fundamentally, vyou know,
resoundingly new, except for perhaps, even the link to
the cognitive psychology is not particularly new, it's
a little bit more structured.

So it wasn't, although it's characterized

as a new methodology, it's not something where you wipe
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the slate clean and start from scratch. It's designed
to pick elements, best practices if you will, from
things that the staff reviewed and coalesce them into
something that hangs together a little bit.

MEMBER BANERJEE: Yes, okay.

MS. XING: Thank you, John. Yes. That's
why the method to start with was integrated.

MEMBER BANERJEE: So it would be nice to
see a matrix thing. I pulled this from here, pulled
that from there. I'm just kidding. ©No, I'm not there,
thanks. That's sufficient.

CHAIR STETKAR: Jing, if you could Jjust
go, to give the committee, if you could go to your Slide
51 just to give the committee an idea of where you're
headed on this, I think that's about all we have time
to cover.

MS. XING: Okay.

CHAIR STETKAR: There you go.

MS. XING: Okay, so here's where we are in
the path forward. For the cognitive basis, one is that
the report is essentially done so we've been using it,
you know, HRA and the human factors. So in the long
term plan we should update it every once in awhile if
we have resource.

For the IDHEAS methodology we have the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

89

method development essentially completed. We had an
initial test here, so initial test result I would say
is very promising in the positive, but we really need
to do really formal testing before we really roll it
into application. That's for our user's request.

So we want test it, fully test it, and also
we need to develop a user's manual. Right now it's a
300-page report. Our users don't like that. They
want something more handy.

And the generic methodology, we plan to
complete the method development by 2015 and tailor it
for specific applications afterwards.

MR. PETERS: And on top of that we are
piloting this generic methodology currently in the
containment filter events rulemaking effort. So Dr.
Xing 1is leading an effort to pilot that generic
methodology at this moment.

MS. XING: So that's my last slide.

MEMBER SCHULTZ: So is that the current
next application? You have it listed as Level 2/3 PRA.

MR. PETERS: This generic methodology is
supposed to be able to handle events in Level 2 and 3
PRA, but its first piloting will be in the containment
filter events rulemaking.

MEMBER SCHULTZ: Okay, good. Thank you.
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MEMBER CORRADINI: That will be the first
one. Did I hear that right?

MR. PETERS: Yes, it is.

MEMBER CORRADINI: So we'll expect to see
this when staff comes back and talks about how they're
going to implement a hardened vent and procedures
thereupon?

MEMBER BANERJEE: What does that have to
do --

MEMBER CORRADINI: Well, I mean, tome, if
this is the first application of this, now it actually,
the rubber hits the road, because now I have to decide
below certain pressures I don't want to vent because
CAP comes in and I want to make sure everything
functions, and above a certain pressure I open it up
and I can't get back to any of my ECCS again.

MEMBER BALLINGER: That's my exact, that
was my question. That's exactly.

MEMBER CORRADINI: So anyway.

CHAIR STETKAR: Good discussion. We're
on time.

MEMBER CORRADINI: Yes, sir.

CHAIR STETKAR: Any of the members have
any other questions for Jing?

MEMBER BANERJEE: We don't need a letter
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or anything.

CHAIR STETKAR: We are writing a letter.

MEMBER BANERJEE: Oh, we are?

CHAIR STETKAR: We are writing a letter.
Are there any other questions for Jing?

MS. XING: I will be available from now to
the end of the day, so if you have additional question
during lunch break of the process writing letter I can
provide --

CHAIR STETKAR: Thank vyou. Appreciate
it.

MEMBER REMPE: But if there are gquestions
tomorrow you will not be around is what you're trying
to tell us?

MS. XING: I will also be around if you
need. Sorry.

CHAIR STETKAR: Anything else? If not,
Jing, thanks a lot. You covered a lot of material.
There's an awful lot more. And with that I'll turn it
back to myself, and we will recess until 10:50, ten
minutes to 11:00.

(Whereupon, the foregoing matter went off
the record at 10:35 a.m. and went back on the record
at 10:49 a.m.)

CHAIR STETKAR: We are back 1in session and
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the next topic on our agenda is an overview of the Early
Site Permit process and Dr. Powers will lead us through
that.

MEMBER POWERS: I will.

CHAIR STETKAR: You will.

MEMBER POWERS: I will endeavor to.
We're in the midst of doing an early site permitting
process and it struck me and of course, this will be
the first one that we've done. And it struck me in the
middle of some very nice presentations from the staff
and licensees on this that I was the only one on the
committee that had actually been through an Early Site
Permit process prior to this.

So we thought collectively that it might
be worthwhile for the committee to get just a little
bit of background on this whole Early Site Permit
process which worked reasonably well, I think, in the
four previous instances and seems to be working just
fine on the fifth as well.

But to give you some insight into what is
done and what the intention is and how it's done and
things like that, so I'm going to turn it to John and
say educate us, John.

MR. SEGALA: Okay, thank you, Dr. Powers.

Good morning. My name is John Segala. I'm the Chief
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of the Licensing Branch 1 in the Division of New Reactor
Licensing in the Office of New reactors. Among other
things that my branch does, we are responsible for
managing the safety review of the PSEG Early Site Permit
application review.

Just a really qguick background. The
relation for me here is that I was the project manager
on the safety site for the Clinton Early Site Permit
back in 2005, so I've been through this at least once
before.

With me to my left 1is Mr. Prosanta
Chowdhury, he is currently in my branch and he's the
lead project manager for the PSEG Early Site Permit
application review. Prosanta and I will be making the
formal presentations today and answering questions.

To my right is Mr. Jack Cushing. He's in
the Environmental Technical Support Branch. He was
also previously involved in the Early Site Permit
application reviews and he was involved in the review
of the NEI industry guidance on developing a plant
parameter envelope for the ESPs. So Jack has extensive
knowledge on the plant parameter envelope in terms of
the ESP process.

We've also invited one of our legal staff,

Mr. Kevin Roach, over there from the Office of General
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Counsel. He may be able to clarify or answer questions
on aspects of our presentation related to hearings or
regulations. He's also presently involved in the PSEG
early application project.

So go to the next slide.

We're here today, as Dr. Powers said, to
provide an overview of the Early Site Permit
application review process. We will briefly describe
how the ESP fits into our licensing process and touch
on the regulations governing the ESP application and
its review. And we will briefly describe the concept
of a Plant Parameter Envelope and answer any questions.

I'm going to provide Jjust for the next
couple of slides the sort of high-level view of an ESP
and the overall of how that fits into the Part 52 process
and then I'll turn it over to Prosanta to take it from
there.

An Early Site Permit is an approval of a
proposed site as suitable for a nuclear power plant.
At the Early Site Permit stage, the applicant doesn't
have to commit to building a reactor or to specify a
reactor design that it would build there. The ESP
resolves both site safety and environmental issues that
are independent of a particular reactor design.

As you all are aware, the ACRS only reviews
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the safety aspects of the Early Site Permit application
review, but we will touch on aspects of the
environmental review as we go through the presentation.

MEMBER POWERS: It's fair to say in
subcommittee meetings and what not, especially when
they have public comments, we often have people asking
us questions about the environmental aspects of it or
the -- especially the need for it. And they're just
outside of our domain of influence. They come up and
we basically tolerate them, but there's no answer we
can give them because it's outside of our domain both
of expertise and charter.

MR. SEGALA: I would think at that point,
maybe you could just share those comments with the
environmental group.

MR. CUSHING: Yes, definitely, the public
doesn't distinguish and that's an issue we also have
in our public meetings. We get a lot of safety-related
comments as well. And we do try to provide an answer
to them in the Final EIS when we have to answer comments,
but we also turn those over to the safety side and we'll
bring a safety PM along with us to help answer. Because
we really can't ask the public to know where things --
the dividing lines are.

MEMBER POWERS: It's way too subtle for
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somebody outside.

MR. CUSHING: Right.

MEMBER POWERS: But I mean it does come up
and like I say we tolerate, but there's just not a --
the wrong people are in the room to answer the question.

MR. SEGALA: Unfortunately, the public
just sees us as NRC and they don't really distinguish
very well.

The NRC must 1issue either a Combined
License under the Part 52 process or a Construction
Permit and Operating License under Part 50 before a
reactor can be constructed and operated. So an ESP
does not do that.

Next slide, please.

MEMBER POWERS: But it is very important
an ESP does do a substantial fraction of what a
potential licensee would have to do if he was adopting
a Certified Design from a site and doing the whole
thing.

MR. SEGALA: This slide here is just to
show you where Early Site Permits fit into the overall
Part 52 regulation. Part 52 is comprised of three
major licensing processes. One 1is an Early Site
Permit. One is Design Certification. And the other

one is a Combined License. All three of these, if you
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look at the box on the middle left, all three of these
processes start with the option to enter into
pre-application activities with the staff prior to
submittal of the application. These can be very
important especially 1in areas where there's new
concepts are being developed or where the applicant is
conducting work that's going to be needed to support
the application and develop the application.

Bringing the NRC staff on board early helps
facilitate the review when the application 1is
submitted. It also helps identify any new regulatory
tools that the staff needs in order to be ready for the
review of the application. That could be computer
codes or what not.

The two larger rectangles on the left show
the Early Site Permit and the Design Certification
application review process. For the Farly Site Permit
siting information is required and for the Design
Certification, design information is required. The
ellipse in the middle captures the Combined License
review, application review, the hearing that takes
place, and the Commission's decision on issuance of the
Combined License. The Combined License application
can reference either an Early Site Permit, Design

Certification, both or neither, as long as it provides
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the sufficient information that the staff needs to
complete its review for the Combined License.

Referencing an Early Site Permit NRR
certified design can be of value because a good portion
of the review would have been completed earlier in the
process. The Combined License will also include
something known as ITAAC. These are inspections,
tests, analysis, and acceptance criteria that the staff
has determined are necessary to demonstrate that the
as-built plant meets the regulations.

The Combined License would also include
any necessary license conditions. You could have
license conditions on these 1like start up testing
requirements or whatever.

The vertical dashed line shows the major
construction activities would occur after the issuance
of the Combined License. The square to the right
dashed line, the verification of the ITAAC, shows that
following construction and before fuel loading the
licensee would complete the ITAAC to demonstrate the
plan 1s constructed, as constructed, meets the
acceptance criteria.

The NRC would also verify that this has,
in fact, occurred and that the Commission would follow

with the necessary finding that the acceptance criteria
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has been met and would authorize operation. The
licensee would then at that point commence fuel loading
and startup activities.

At this point, I'll turn it over to Mr.
Prosanta Chowdhury and he'll discuss Limited Work
Authorization and how that can be allowed before the
Combined License.

MR. CHOWDHURY: Thank you, John. Good
morning. Once again, I'm Prosanta Chowdhury. I'm one
of the project managers under John in his branch in
DRNL. And I am the lead project manager for the Early
Site Permit application review that's ongoing at the
NRC right now that is in the PSEG site, Early Site
Permit.

As John alluded, on this slide, number
five, you'll see that an applicant -- I'm going to give
you a very high level points here about the Limited Work
Authorization. An applicant has the option of
requesting approval to begin a limited amount of site
preparation activities. This option does not provide
the applicant with approval to construct or operate a
nuclear plant.

And this 1s spelled in our regulations
where they can request for and what specific

information should be provided if they do make a
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request. The high-level regulation is 52.17. By
requesting a Limited Work Authorization, the applicant
can request permission to begin specific activities
before a COL is issued.

A COL, LWA, or Limited Work Authorization,
can be issued with an Early Site Permit or before a
Combined License. An ESP can also be referenced in a
Combined License application which the applicant may
submit in the future.

MEMBER POWERS: 1It's worthwhile to point
out that, in fact, Vogtle in their ESP did apply for
a Limited Work Authorization.

MR. CHOWDHURY: That's true.

MEMBER POWERS: And in particular, they
needed to clear some site ground and prepare a pit so
that they could put in a proper foundation. Where
you're going to put the foundation and what not was
actually deferred into the construction period, I
think, because you can't build a nuclear power plant,
but you can dig the hole.

MEMBER SKILLMAN: For the LWA work scope,
how much inspection does the NRC provide?

MR. CHOWDHURY: During the LWA work?

MR. CUSHING: I am not aware of the level

of inspection. It's for safety-related construction
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work, so construction inspection program would have to
address and I don't think anyone here has that
particular knowledge.

MR. NGUYEN: Quynh  Nguyen. The
inspections are run out of Region II.

MR. CUSHING: We can get you an answer to
that.

MEMBER BLEY: I hadn't thought about this,
but the LWA is for construction work, right? Because
beforehand they can do -- I think they must have done
site studies on the site and maybe looking first at soil
samples and seismic. It's just construction itself.

MR. CHOWDHURY: It's limited work that is
site related.

MEMBER POWERS: Down at Vogtle, they did
the main circ water as part of it, access roads,
clearing ground, laydown areas, construction support
areas. All of this can be done, as long as you're not
building a nuclear power plant.

MR. CHOWDHURY: For Vogtle, they had
placement of engineered backfill, mud mats, retaining
walls, leaning concrete backfill, waterproof
membranes, etcetera.

MEMBER BROWN: Did they put base mats,

stuff like that 1in 1t? You said mats and I was
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wondering --

MR. CHOWDHURY: Mud mats.

MEMBER BROWN: Okay, I'm sorry. I
misunderstood you.

MEMBER SKILLMAN: That's why I asked the
question because the engineered fill becomes a major
piece of what's going to be Chapter 3 of the Safety
Evaluation. The question is what kind of inspection
is involved in the LWA work scope?

MR. CHOWDHURY: I found out something
about the ITAAC related to LWA for Vogtle. So that
gives some inspection, tests and acceptance criteria
under one of the categories. So I think -- what I think
is that they should -- our, the NRC, will have a list
of inspection criteria and inspection items that they
will do. I don't have the details.

MEMBER POWERS: That particular
engineered fill had to have a particular seismic
acoustic velocity to it and they had criteria to meet
and tests to do in the course of putting it in. I don't
know whether --

MEMBER CORRADINI: We had a presentation
on exactly that, very detailed. And I remembered, I
thought they had to inspect what was there and how it

was put in, but --
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MEMBER POWERS: What I know 1is they
explicitly did because they came in and gave us an
interim report on laying down the first and the second
layers and showed photographs and then they had a bunch
of test data they had done on the seismic velocities
and stuff like that. I cannot remember exactly when
they did -- digging the hole was allowed in the Limited
Work Authorization.

Now how much of putting the layers in came
under the LWA and how much came under the COL. I just
don't have a good sense of the timing here.

MEMBER SKILLMAN: I am just curious from
the slide how much can you do to get inspected?

MEMBER POWERS: In general, you can do
anything you need to do as long as you're not building
a nuclear power plant.

MR. CHOWDHURY: Right, and during the
placement, for example, in Vogtle's case for stability
of subsurface materials and foundation, during the
placement of the backfilled materials there was an
inspection done.

MEMBER POWERS: I mean it's a fairly
prescribed process. I mean there's a certain amount
of tamping and the quality of the material that goes

in was very highly specified and things like that.
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MR. ROACH: This is Kevin Roach from NRC
OGC. 1I'll just add that the scope of what's permitted
under an LWA is defined in 50.10(d) . It says any person
to whom the Commission may otherwise issue a license
may request a Limited Work Authorization, allowing that
person to perform the driving of piles, subsurface
preparation, placement of Dbackfill, concrete, or
permanent retaining walls within an excavation
installation of the foundation including placement of
concrete any of which are for an SCC of the facility
for which either a construction permit or a combined
license required under paragraph 8 of the section.

MEMBER SKILLMAN: Thank vyou. I would
still like to know about the inspection.

MR. CUSHING: We'll get you information on
that.

MEMBER SKILLMAN: Thank you.

MR. CHOWDHURY: Next slide is the
applicant interest in Early Site Permits, Slide 6.
Once the NRC issues an ESP, it is good for 10 to 20 years
and it can be renewed. The applicant can then decide
when is the right time to apply for a CL or Combined
License. The Plant Parameter Envelope approach which
we'll cover later lets the permit holder to put off

making a decision on a reactor design selection at the
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Early Site Permit stage until the applicant or the
company decides to apply for a CL.

As mentioned earlier, an applicant can
choose to apply for an Early Site Permit because it
identifies and resolves siting issues prior to a
Combined License ©phase. Thus it reduces an
applicant's regulatory and financial uncertainties
when planning for the future. So that's the big
advantage the applicant gets of this. However, if
there 1is an application for a Combined License
referencing an ESP, the NRC will determine whether the
design falls within the parameter envelope contained
in the Early Site Permit application.

These are the high-level regulations on
Slide 7 that are applicable to an Early Site Permit
application review and also a couple of guidance
documents that the staff uses, as well as the applicant
to review the application. Primarily, NUREG-0800
which is the Standard Review Plan, the NRC uses that
and then the Review Standard 002 which is still wvalid
and active is looked at and reviewed concurrently with
the Standard Review Plan so that if there are any gaps
it will be covered.

In fact, the staff has compared these two

recently, these two documents and not officially, but

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

106

unofficially documented that all the -- anything that
RS 002 had in terms of ESP review is covered under SRP
and there are other documents, internal documents that
are developed, for example, a review template in
certain areas that cover all aspects of the ESP in our
review.

So required reviews for an Early Site
Permit application, Slide 8, the NRC reviews ESP
applications for safety, security, health, and
environmental factors to ensure that there 1is
reasonable assurance that any nuclear facility at the
site could be constructed and operated in compliance
with the provisions of the Atomic Energy Act and the
Commission regulations.

The NRC reviews an ESP in two major areas,
namely Safety Review which includes site safety and
emergency planning and security, feasibility of
security plan and the environmental review. In
accordance with the regulations in 10 CFR Part 2, the
NRC issues a Safety Evaluation Report which is of
interest to ACRS, documenting its evaluation of the
application from a safety perspective. The NRC uses
this information to determine whether the site 1is
suitable for constructing a nuclear power plant.

The staff conducts the safety review to
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determine if the application meets the regulation
requirements laid out in NRC regulations which are part
of the Code of Federal Regulations and in the Atomic
Energy Act.

Now let me touch a little bit on the
emergency preparedness review which 1is conducted
primarily to evaluate significant impediments,
population distribution, transportation rules,
etcetera, and evaluate offsite emergency plants or
emergency preparedness information in consultation
with the Federal Emergency Management Agency under
their regulation to verify certifications of
participation by local, state, and federal agencies or
in the alternative, demonstration that reasonable
assurance of adequate protective measures do exist.

MEMBER POWERS: Let me just inject here.
I find the cooperation and synergism that the staff has
established with FEMA in this regard 1is just
extraordinary. They really have a working
relationship with each other that moves very smoothly,
I think.

John, you might want to comment.

MR. SEGALA: I think I agree. We've had
members of FEMA come to the ACRS meetings.

MEMBER POWERS: Yes, they show up at the
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meetings, they answer questions.

MR. CHOWDHURY: We do have a Memorandum of
Understanding in place with FEMA, particularly --

MEMBER POWERS: Well, Memorandum of
Understanding, we've got lots of those.

(Laughter.)

MR. CHOWDHURY: And relationship as well.

MEMBER POWERS: Working relationship is
what's more impressive is that they understand where
the expertise -- their respective expertise lies and
they mesh together well.

MR. CHOWDHURY: That is correct.

MEMBER REMPE: And that extends not just
for licensing, but also when they do these Jjoint
exercise, I assume?

MR. CHOWDHURY: That is true. That is an
integral part and the relationship between the NRC site
of the emergency preparedness exercise and the offsite
FEMA site have been working very well. That's true.
Thanks for the comment.

Emergency planning information side of the
story, an applicant may choose to submit a partial
emergency plan describing the major features and that's
covered under NUREG-0197. And I'm not the expert of

it, but just to mention that that's the guidance
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document that the staff uses. Or they can submit a
completely integrated onsite and offsite emergency
plans.

MEMBER POWERS: And they have gotten both.

MR. CHOWDHURY: They have gotten both.

MEMBER POWERS: And we're -- the current
one we're getting a complete and integrated plan, but
we've done partial plans in the past. It does just
exactly what he says. It's to identify any impediments
that may arise.

MR. CHOWDHURY: Right.

MEMBER POWERS: Up until now we've done
all of the Early Site Permits have been for sites that
already have nuclear power plants there. Do you think
we'll ever do one with a greenfield site?

MR. CUSHING: The Victoria Station, when
they were in for a Combined License, they started to
convert to an Early Site Permit. And then they
terminated the review, mainly because I believe the
price of natural gas and the business model changed.
But that was a greenfield site.

MEMBER POWERS: It would be interesting to
do -- see how the emergency planning was done on a
greenfield site, because with existing sites you've got

an infrastructure, you're pretty sure there are not
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going to be any major impediments. But a greenfield
site would be interesting to do.

MR. CHOWDHURY : Was Bellefonte a
greenfield site?

MR. CUSHING: No, I don't believe so.
They had existing --

MEMBER POWERS: Right. It seems like a
greenfield site is a perfect choice for ESP just because
there's so much new that you're going to have to do.

MR. CUSHING: Right, and definitely you
don't have the infrastructure built in --

MEMBER POWERS: You have a weather tower.

MR. CUSHING: Right.

MEMBER POWERS: You've got lots of things
that you just don't have.

MR. CUSHING: Right. There's a lot more
surveys to be done.

MR. CHOWDHURY : On the security review
side, as it pertains to the Early Site Permit
application review, by reviewing the security plan, the
NRC simply ensures the ESP applicant provides
sufficient information and technical Dbasis to
demonstrate that the site characteristics and
potential hazards do not present impediments that would

preclude the development of adequate security plans and
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measures. So it's a short plan. It's not a complete
security plan that comes at the COL stage.

Additionally, the staff conducts, as was
mentioned before, environmental reviews under the
National Environmental Policy Act or NEPA, to evaluate
in-person construction and operation of the site and
certainly Jack is an expert and also as far as the PSER,
the site permit application review goes, Allen Fetter
who 1s in the audience is the environmental project
manager who deals with this.

The staff's findings in both areas are
documented in respectively Safety Evaluation Reports
or SERs that i1s presented to ACRS. And the
Environmental Impact Statement or EIS. I think that's
provided to EPA.

MR. CUSHING: EPA and the public, we issue
a draft for public comment and then we answer the
comments, go final, and it's provided to EPA and to the
mandatory hearing.

MR. CHOWDHURY: Slide 9, this 1is a
schematic of the Early Site Permit application
processing. What John showed you earlier is the
overall Part 52 process. And this is just a piece of
that process.

This outlines the steps in an ESP review
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as I mentioned. The rectangular-shaped boxes indicate
an NRC action. The starbursts are areas where members
of the public can get involved. As shown, there are
several opportunities for the public to share comments
and ask questions about the NRC's review of the
application.

During the safety review, members of the
public can attend meetings, where the Advisory
Committee on Reactor Safeguards, ACRS, examines the
staff's assessment.

Also, the staff conducts periodically as
needed, public meetings with the applicant and open to
the public for the most part and they can participate
in those meetings.

MEMBER POWERS: And I will say that we
pretty consistently had comments from the public at our
ACRS review meeting, subcommittee meetings,
especially. And I compliment the public. I think in
general those comments have been useful, informed.
Sometimes the outside of our domain of thinking is
considerations, but I still have found them useful and
contributing to the discussions.

MEMBER SCHULTZ: Prosanta, the public
meetings that you just mentioned is that taking place

in the scoping activities starburst there?
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MR. CHOWDHURY: On the environmental
side, vyes.

MEMBER SCHULTZ: Yes. So that's a
representative of some series of public meetings that
are held?

MR. CUSHING: We have a scoping meeting
prior to writing the Draft EIS.

MEMBER SCHULTZ: Okay.

MR. CUSHING: And that's a meeting with
the public and that's where we're gathering information
from the public about the environment around there,
their concerns. And we address those in a Draft
Environmental Impact Statement. After we issue that,
it goes out for public comments. We have another
public meeting and the public meeting for the draft is
transcribed, so we capture all their comments and then
we address them in the Final EIS and modify the EIS as
appropriate.

MR. SEGALA: And that is the difference
between the bottom path which is the environmental
review and the safety path is the SER on the safety side
does not go out for comment, whereas the Environmental
Impact Statement does go out for comment. But also
when we're in that -- on the safety review top portion

when we're reviewing the Safety Evaluation Report, at
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that point we have numerous public meetings that
members of the public are invited to on the safety side.
So we're showing you sort of the whole picture of both
sides of the reviews that go on in parallel.

MR. CHOWDHURY: 1In the mandatory hearing,
the Atomic Safety and Licensing Board examines the
request for any -- requests for the public to
participate in the hearing. And a mandatory hearing
is held after the staff publishes both reports, the
Safety Evaluation Report and the Environmental Impact
Statement. And then the Commission decision is that
hexagonal box at the end.

This slide, Slide 10, shows a
comprehensive -- some of the areas that the safety
review is done and safety review is a comprehensive and
in-depth review of the applicant's analysis and
evaluation as presented 1n the application, ESP
application, I mean.

It begins after the application is
docketed. So during the safety review, the staff

evaluates various technical areas and this is a partial

listing of that. As I mentioned, emergency
preparedness is listed there, security plan
feasibility, seismology, geology, hydrology,

meteorology, those are key aspects of the safety
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review.

All of our reviews follow a systematic
approach. For the safety review, the staff documents
its conclusions about whether or not there's reasonable
assurance that the site is acceptable for a nuclear
power plant based on the regulations in Part 52 and
quality assurance programs.

As I mentioned before, as we do the review,
the staff relies heavily on the guidance provided in
the Standard Review Plan, NUREG-0800. But then in
concurrence with paying close attention to all the
regulatory requirements for the ESP.

MEMBER POWERS: Which of all of these
categories that you have up there is most difficult for
the staff to do? I know which ones are the most
difficult for the ACRS to read.

(Laughter.)

MR. CHOWDHURY: Probably hydrology.

MEMBER POWERS: I would say hydrology is
the most confusing for our review.

MR. CHOWDHURY: And that's what we have
been experiencing also.

MEMBER POWERS: Geology is by far and away
the hardest one to read. Hydrology 1s the most

confusing to me.
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MR. CHOWDHURY: And it has been. So my
experience so far in handling this ESP application
review process is hydrology is the area where we have
-- I wouldn't say we have stopped or are having extreme
difficulties, but we are still going through a
comprehensive acceptance criteria of any new
methodology that might be coming in or is on the
horizon, particularly post-Fukushima events.

John, you had a comment?

MR. SEGALA: Well, I was just going to add
hydrology and seismology, geology, as a result of
Fukushima that's been a big area of study and the
technical organizations that are doing that review are
supporting both NRR and NRL. So they're being
stretched to the --

MEMBER POWERS: Yes, the seismology group
has a fairly developed catechism and procedures. The
hydrology, like you say, you've got two problems. What
the hydrology is, what the alternatives are and now what
happens when you put a multi-ton structure on the thing
and it affects the hydrology.

CHATIR STETKAR: One of the -- I admit
hydrology is difficult, just a good Board, I guess, I
guess I've been -- I've looked at ESPs. 1I've not been

involved in them, so I don't know. But I've looked at
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site characterizations for COLs. I guess I've been a
bit disappointed in the meteorological history that
people have used. They tend to use five years' worth
of data from -- the point of a greenfield site is good.
Some meteorological station that's maybe a hundred
miles away from the site and they pluck off five years'
worth of data or something like that and that's supposed
to characterize the site meteorology projecting out for
-- pick a number, 40, 60, 80 years.

Have you emphasized - you said
post-Fukushima, obviously, there's been a lot more
attention on hydrology and seismology. Is there more
attention now to meteorology? Because we do have
really good meteorological records of —-- people really
have the incentive to go look for that, both local and
regional meteorology. They go back now a century or
so.

MR. SEGALA: I am not sure personally
what's changed as a result of Fukushima in terms of
meteorology.

CHAIR STETKAR: I'm not asking about
Fukushima, I'm asking for the next thing that happens.

MR. SEGALA: What I can say is that the
regulations and the guidance and the staff's practices

for an ESP review of meteorology is the same as what
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we would do for a similar review on the COL stage.

MEMBER POWERS: And to date, the questions
that have come up have been exactly the same.

MR. SEGALA: Yes.

MEMBER POWERS: Especially in the ESP,
you're not just projecting for 60, you're potentially
projecting for 80 years.

CHAIR STETKAR: Right, you have no idea
when time zero is.

MEMBER POWERS: And so we get into these
questions of what does the future look like. Well,
murky is about all you can say.

MR. CUSHING: And during our pre-app, we
do discuss with the applicant the requirements they
need for meteorology so that they don't collect two
years of the wrong data before they send it in. So we
do try to let them know the type of data and the req.
guides require.

CHAIR STETKAR: Thanks.

MR. SEGALA: I did want to add in the
Clinton Early Site Permit review that was the first time
the staff had entertained the probabalistic seismic
approach and so that was a big challenge at that review,
but I think since then the staff has laid out the

guidance for doing those reviews.
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MEMBER POWERS: I thought that
development of that guidance went very smoothly. I was
quite impressed with it. It was a brand new approach

because they had a very difficult seismic site and I
was -- they brought in a technology that had been
established in some areas and applied it, the staff
to go up the procedure for accepting and it went very
smoothly from my perspective.

MR. CHOWDHURY: Slide 11 talks about Plant
Parameter Envelope. I think it would be of interest
to all of you. Many of you may already know about this.
I'm going to just touch a little bit on Plant Parameter
Envelope concept. And just to mention here as John
mentioned earlier, Jack Cushing to our right, was
involved in the NEI document, NEI 10-01, right?

MR. CUSHING: Right.

MR. CHOWDHURY: Which gives the industry
guidance for Plant Parameter Envelope. And some of our
ESP applications actually wused Plant Parameter
Envelope including the most recent one that I am
involved with.

So the Part 52 allows for approval of a site
for future nuclear power plant as a separate licensing
action well in advance of decisions on the applicable

technology selection and when to build. So in those
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instances where the ESP applicant has not specified a
particular technology, ESP applications may
nonetheless use the Plant Parameter Envelope approach
as a surrogate for actual facility information to
support the requested safety and environmental
reviews.

Under the PPE approach, applicants do not
reference a specific reactor technology. So what it
is, PPE, 1s a set of reactor and owner-engineer
parameters listed in the Early Site Permit data,
expected to bound the characteristics of the reactor
that might be later deployed at that site.

A Plant Parameter Envelope assessed for
postulated values are parameters that provide details
to support the NRC staff's review of an Early Site
Permit application. So these are the Dbounding
parameters that they provide in absence of a reactor
technology selection at the time of the ESP.

If design parameters, however, exceed the
bounding PPE values of the Early Site Permit, then the
staff will have to <conduct additional reviews.
Alternatively, the applicant has the choice to choose
the reactor technology when they submit the Early Site
Permit application.

MEMBER BLEY: What's the mechanism to get
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a change to the parameters to allow building a different
plant that doesn't quite fit those parameters?

In the Design Cert area, when you get to

the COL you have to essentially make a change. 1Is it
the same process for -- ESPs?
MR. CHOWDHURY: It 1is the wvariance

process, the process of variance that an applicant can
come with at the time of the COL.

MEMBER BLEY: So it's part of the COL.

MR. CHOWDHURY: The COL.

MR. SEGALA: But they have to demonstrate
at COL that the design they've selected falls within
the Plant Parameter Envelope and if a particular value
exceeds that envelope value then they need to come in
with an analysis or something to demonstrate that
that's acceptable or redesign something or whatever,

MR. CUSHING: 1In the environmental space,
we issue a Supplemental Environmental Impact Statement
for Combined License that references an Early Site
Permit and what we look for is first of all the design
they selected bounded by the Plant Parameter Envelope.
If it's not or if it's not in some particular manner,
we would evaluate the impacts in that Supplemental EIS
of anything that exceeds the Plant Parameter Envelope.

So that's how we deal with it in environmental space
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with the -- and the majority of the plant parameter
values are developed so that the Environmental Impact
Statement can evaluate the impacts of constructing and
operating the nuclear power plant, you know, thermal
output, consumptive water use, those types of things.

CHAIR STETKAR: I mean in practice from
the safety perspective, for example, the seismic
response spectrum is not enveloped by the particular
design. The process, at least at the COL stage would
proceed essentially the same way regardless of whether
you have an ESP or whether you're doing a design cert
with the site analysis as part of the COL, is that right?
I've forgotten whether it's a variance or exception or
whatever the legal term is to the --

MR. SEGALA: For ESPs there's variance;
for COL, there's departures.

CHATIR STETKAR: Whatever word you use,
okay.

MR. CHOWDHURY: Continuing with PPE,
Plant Parameter Envelope, it's essentially two-step
licensing process. The ESP comes with data that's
technology neutral and then technology selected and
provided technology-specific information at the COL
stage.

When reviewing the PPE as part of the ESP,
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the NRC essentially approves the PPE rather than
specific technologies that the PPE values are drawn
from. So as such, any plant technology that can be
demonstrated to be bounded by the PPE is suitable for
use at the COLA stage and we talked about the variance.

Slide 13, briefly talks about ACRS review
and you know this better than we do because this is your
review, but the process talks about ACRS review. Each
ESP application and staff's Safety Evaluation Report
that we present to you and you examine that and then
ACRS reports to the Commission.

MEMBER POWERS: What we actually review is
the SER and we report to the Commission on the SER. You
guys actually review the ESP application. We examine
the application, but our review is written of the SER.

MR. CHOWDHURY: As I showed on the flow
chart, the procedure requirements for hearing is in 10
CFR Part 2 and it takes one of two forms. It is
uncontested hearing, if there is no contentions filed,
for example the case of PSEG ESP application, there are
no contentions filed. But it's still mandatory. And
if contentions are filed, then it will be a contested
hearing.

MEMBER POWERS: Well, they have to be

admitted.
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MR. CHOWDHURY: Yes, contentions have to
be admitted, correct.

Kevin, do you have anything you want to say
about these hearings, Dbriefly? Except for a
high-level couple of items that I've shared.

MR. ROACH: I don't have anything to add.
If anybody has any questions I can clarify.

MEMBER POWERS: It's out of our hands at
that point.

MR. CHOWDHURY: Thank vyou. The ESP
issuance —-- that's Slide 15. And the Commission issues
the ESP with terms and conditions, as it deems
appropriate. The terms for the ESPs is valid for 10
to 20 years. And an applicant can -- an ESP holder can
apply for renewal and that application must be
submitted between 12 months to 36 months before the
expiration of the permit they have in hand. It must
contain information necessary to bring previous
application up-to-date. And if approved, it will be
good for another 10 to 20 years.

And site use for other purposes than is
prescribed in the permit could involve new requirements
or even termination of the permit.

MEMBER SCHULTZ: Prosanta, does that mean

that when one would go forward with the COL that there
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isn't also an update to the Early Site Permit? Let's
say it was 18 years ago that the Early Site Permit was
granted and you begin the COL process. Is that going

to require an update of emergency plans, security

plans?

MR. CHOWDHURY: ©No, what was approved in
part of the ESP remains. If there are substantial
changes in -- emergency planning does have a

requirement of new and significant information at the
COL stage.

MEMBER SCHULTZ: Okay, I thought so.

MR. CHOWDHURY: Yes, it does. But unless
it's required at the COL stage by regular COL
regulations, then the answer is no.

MEMBER SKILLMAN: Prosanta, let me ask
this. Valid for 10 to 20 years. Does that mean it's
valid for 20 years or is it valid the first day into
the 11th year to the last day of the 19th year? It's
just the terminology.

MR. SEGALA: I think what it means is an
applicant can request up to 20 years.

MR. CHOWDHURY: And then the ESP can be
granted up to 20 years. That's how the regulation
reads.

MR. SEGALA: They can request for a
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10-year permit, a 15-year permit, a 20-year permit.

MEMBER SKILLMAN: Okay, and that is an
option?

CHAIR STETKAR: But they can't request
anything more than a 20-year --

MR. CHOWDHURY: And even if they request
for 20 vyears, the granting of the permit by the
Commission may be less than that period.

MEMBER SKILLMAN: Thank you.

MEMBER BLEY: Is there any reason you
would apply for —-- not you —-- they would apply for less
than 207

MR. CUSHING: Nobody has.

(Laughter.)

MEMBER BLEY: It doesn't cost you more.

CHAIR STETKAR: Five dollars for a
five-year permit.

MEMBER SKILLMAN: It's 1like a parking
meter. Thank you.

MR. SEGALA: NRC has a flat rate.

MEMBER SKILLMAN: Let's go back on the
flat rate. When does the review meter start to run?

MR. CHOWDHURY: Review of what, the
application?

MEMBER SKILLMAN: Yes.
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MR. CHOWDHURY: Starts?

MEMBER SKILLMAN: Yes.

MR. CHOWDHURY: The review -- here's how
it works. We receive the application. We permit a
60-day acceptance review and then we docket it. Once
we docket the application in the docketing letter,
generally, we issue an overall review schedule. So
I'll give an example. In August of 2010, we accepted
the PSEG Early Site Permit application. But actually
the review clock started first of October because
that's when we internally decided that we can be ready
to begin this, given other activities and other tasks.

So that's when it starts. The starting
gate remains there. And then our end date, of course,
fluctuates in most cases, or in all cases. So does that
answer your question?

MEMBER SKILLMAN: Yes, thank you.

MEMBER POWERS: I will comment. In the
past Early Site Permits, we got -- we, the ACRS, got
them as a block. We're doing this one broken up in
parts more like we're doing the Design Certification.
And it's fine. The staff is doing a good job what
they're bringing to us and what not. We'wve not run into
any problems. It is the first time we've looked at them

in a piecemeal fashion. But so far, that hasn't been
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a headache.

MR. CHOWDHURY: That's a good point. And
we did that for this application as well as the other
point I want to make is that we do have in our internal
schedule, we do have a milestone for completion of the
ACRS review and presentation. So we go by those and
then however we work it out with ACRS, we do that,
whether it's piecemealing or all together, but we still
meet that date. If we can't, we extend or change it.

MEMBER SCHULTZ: How does the process work
for the 1last bullet? An applicant would perhaps
contact the NRC to describe what changes to the site
might be proposed, another facility or something?

MR. CHOWDHURY: I think they will have to
submit officially what changes, what new information,
and then we have to review that. Just like I'm
guessing. I have not been exposed to that, but my guess
would be that we will still do sort of an acceptance
review of the new information that they submitted. Or
we decide for them to submit and they submit.

MEMBER SCHULTZ: It hasn't happened, but
it's there for the possibility.

MR. ROACH: There is a requirement in Part
52, 52.35 that addresses site, use of site for other

purposes.
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MEMBER SCHULTZ: Thank you.

MR. CHOWDHURY: Last slide, 16, is what we
have so far issued, Early Site Permit. Clinton, 2007,
Grand Gulf, 2007; North Anna, 2007; and Vogtle, 2009.
And the only PSEG application under review right now
is the PSEG site application. And we have presented
several safety evaluations to the ACRS.

MEMBER POWERS: We haven't given you
enough questions up until now? I would just comment,
I think the Early Site Permit process and it was new
to us when we started this, but I think in general it's
gone very smoothly. I think -- I see lots of advantages
for doing that and certainly in the case of PSEG, I think
they're using that in the right way. They think they
might, but their economic climate is not such that
they're going to build a nuclear power plant on that
site, but they can do a lot of the leg work and ground
work, so to speak, to get the site approved and it looks
like a pretty good site as far as I can tell as far as
we've gone in the review so far.

Do members have any other questions they'd
like to pose? Well, thank you, John. Very helpful.
It's yours, Mr. Chairman.

CHAIR STETKAR: Thank you very much. And

again, thanks to the staff. We will recess for lunch.
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I will remind the members to be back here promptly in
time for the 12:30 meeting with Commissioner Magwood,
so don't --

(Whereupon, the above-entitled matter
went off the record at 11:45 a.m. and resumed at 2:15

p.m.)
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A-F-T-E-R-N-0-0-N S-E-S-5S-I-0-N
2:15 p.m.

CHAIR STETKAR: We are back in session.
The next topic we're going to hear about is subsequent
license renewal and before I turn it over to Dick, I'll
characterize this as hi, we're the ACRS. We're here
to bayonet the wounded. I understand you had a good
meeting with the Commission.

(Laughter.)

And with that, I'll turn it over to Dick.

MEMBER SKILLMAN: Good afternoon.
Welcome to each of you. I'm Gordon Skillman. I'm the
chairman of the Plant License Renewal Subcommittee.
We're going to discuss agenda item 5, SECY-14-0016,
ongoing staff activities to assess regulatory
considerations for power reactor subsequent license
renewal.

We have about two hours to discuss this
important topic.

The full committee will review 1issues
pertaining to the SECY. A subcommittee was held on
April 8th to review this SECY and briefly, the SECY
addresses the potential for extended operation of power
reactors beyond 60 years and also addresses the topic

of adequacy of the current requlatory framework for
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subsequent power reactor license renewal applications.

This afternoon, we will hear presentations
from the Division of License Renewal, the Division of
Risk Assessment, the Nuclear Energy Institute, and the
Electric Power Research Institute.

We have not received written comments or
requests to make oral statements from members of the
public regarding today's sessions. The entire meeting
is open to public attendance. There will be a phone
bridge line. To preclude interruption of the meeting,
the phone will be placed in a listen-in mode during the
presentations and the committee discussion.

A transcript of this meeting is being kept
and will be made available as stated in the Federal
Register notice. I ask that participants please use
the microphones located throughout the meeting room
addressing the full committee.

The participants are requested to please
identify themselves and speak with sufficient clarify
and volume so that they can be readily heard. I also
ask that you put your electronic devices on mute.

We will now proceed with the meeting. And
I welcome and call upon John Lubinski to begin the
presentation. John?

MR.  LUBINSKI: Thank you, Dick,

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

133

appreciate it. I'm John Lubinski. I'm the Director
of the Division of License Renewal in NRR. With me for
the briefing today I have Bo Pham, who is Branch Chief
in the Division of License Renewal in NRR, and Dr.
Mirela Gavrilas, who is Acting Deputy Director of the
Division of Engineering in the Office of Research.

I'd like to start by thanking the committee
for both the opportunity to be here today and also the
subcommittee meeting, as Dick mentioned, on April 8th.
I appreciate the feedback.

And also, I look forward to coming back
again as we continue to look through and work through
the technical issues associated with subsequent
license renewal and develop guidance. And we look
forward to those interactions as well.

Go to the next slide.

I'll quickly cover the agenda for today.
We're going to start with Bo Pham providing an overview
of licensing and oversight during the first 60 years
of operation which includes our first license renewal
period. We believe this is important to understand
because this informs the recommendations we're making
for subsequent license renewal.

To support that, the staff reviewed the

policies, regulations, guidance, and technical

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

134

information to determine if changes were needed to the
regulatory basis or the policies before we could review
the first subsequent license renewal application. Our
conclusions are, we Dbelieve, the policies and
principles supporting license renewal are appropriate
for subsequent license renewal. And based on those
policies, we believe there are some regulatory changes
that need to be considered and are currently before the
Commission in SECY 14-0016. But we'll talk about those
changes as well.

Then we will talk about the technical
review issues that we're dealing with. Dr. Gavrilas
will discuss those. Those issues will be addressed in
guidance documents that as I said earlier, we will come
back and brief the ACRS in more detail on those issues.
So with that I'll turn to Bo Pham.

MR. PHAM: Thanks, John. Good afternoon.
In order to be —- before we even get into the discussion
about 1license renewal, I'd 1like to start with a
discussion regarding safety during the first 40 years
of plant operation.

To ensure safety, the NRC relies on the
current regulatory framework and processes. This
includes an iterative relationship and feedback

between our regulations, licensing, and oversight
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activities in order to assure adequate protection of
public health and safety at every point in time during
the plant's operation.

The regulatory process ensures that
potential safety, security, and emergency preparedness
issues are resolved when they are identified. This
includes resolution of issues of Dboth on a
plant-specific basis and a generic basis when they
affect more than one plant.

So plants are required to maintain their
licensing basis including changes that enhance plant
safety. These include enhancements which are
voluntary on the part of licensees such as changes made
under the 50.59 process; 10 CFR 50.59, that is.
Enhancements which require NRC approval such as license
amendments for implementation such as NFPA 805 or power
uprates. And enhancements mandated by the NRC such as
actions in response to Three Mile Island and the
Fukushima Near-Term Task Force.

Aging management 1s important during the
first 40 years of operation and is ensured through our
regulations, licensing, and oversight as shown here on
this visual. Aging management tends to be associated
with license renewal, but in fact, management of these

activities wunder the existing regulatory program
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already address aging management through
implementation of process and techniques that are
capable of identifying aging effects before they impact
safety and allow actions to be addressed, taken and
addressed, including mitigation or repair or
replacement.

Next slide, please.

So for the first license renewal for 40 to
60 years, the NRC established two fundamental safety
principles summarized on this slide. First, with the
exception of the detrimental effects of aging, the
existing regulatory process is adequate to ensure safe
plant operation. As indicated on the previous slide,
this process includes the continued implementation of
licensing and oversight activities and ensure
potential safety, security, and emergency preparedness
issues are addressed when identified.

Second, each plant's licensing basis must
be maintained during the renewal term. As additional
stipulation for 1license renewal, licensees must
implement license renewal Aging Management Programs as
part of their new licensing basis. These principles
were established during the development of 10 CFR Part
54 and have guided us through to where we are today.

Plant's have safely operated in the period of extended
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operation since 2009 with collectively more than 56
reactor years of operation beyond 40 years.

Next slide.

As part of the staff's procedure to
determine what's needed for subsequent license
renewal, the staff reexamined the policies and
principles for license renewal and determined they
remained valid and acceptable for subsequent license
renewal. The staff then evaluated whether any changes
were needed to the regulatory framework, based on
following the two principles of license renewal I just
covered.

The staff also looked at identifying any
issues that were unique to license renewal and whether
the issues -- where any issues were needed to maintain
safety specifically in the 60 to 80 year timeframe.
The staff included these proposed changes in its SECY
paper to the Commission and is currently seeking the
Commission approval to confirm the principles of
license renewal continue to be wvalid for subsequent
renewal. And in order to have a strong and clear
alignment between our regulations, guidance, and
implementation activities, the staff 1s able to
initiate the rulemaking process which would commence

with the development of a regulatory basis as provided
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in the SECY paper.

Next slide.

The SECY paper recommendations provide the
Commission with four options. 1I'll start by focusing
on the regulatory changes proposed in Option 4 of the
paper as that was the one that the staff had recommended
for implementation. I'll also note that Option 2 and
3, 1f Option 4 was approved, Options 2 and 3 would be
included in that.

Option 4 includes the suggestions for rule
revision specifically applicable to subsequent license
renewal and included requirements to ensure that the
effectiveness of Aging Management Programs 1is
maintained through the 60 to 80 year timeframe and also
a reduction in time before a subsequent license renewal
application can be submitted to the NRC for renew.

With respect to the aging management
aspect of it, that requirement, the program has three
components. The first will require licensees to
perform self-assessments to determine to effectiveness
of the Aging Management Programs. The second
component will require licensees to report age-related
degradations to the NRC. And the last would require
licensees to report certain changes to subsequent

license renewal activities.
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One of the drivers for the suggested
changes that the staff had recommended came from --
partly came from the insights that we gained from
conducting audits at three facilities. Audits we call
the AMP effectiveness audits where part of the findings
from the staff there was the fact that the documentation
that was available did not clearly provide an auditable
trail of how Aging Management Programs were maintained
or modified over time based on any implementation,
operating experience, or lessons learned of
implementing those aging management activities.

Therefore, the staff feels that the
suggested rule change would ensure consistent and
timely feedback to alert the NRC as well as the industry
of any changes to aging effects and degradation
mechanisms and make it possible to share lessons
learned in aging management activities across the
fleet.

MEMBER SKILLMAN: When you say suggested
rule change, specifically which rule are you referring
to, please?

MR. PHAM: On this slide, we're talking
about the recommendations in Option 4 for maintaining
the -- enhancing the effectiveness of Aging Management

Program.
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MEMBER SKILLMAN: So that's specifically
directed to the AMPs?

MR. PHAM: Yes.

MEMBER SKILLMAN: Thank you.

MR. PHAM: So there are three components
of that. The staff feels that providing this
information is critical to the staff having reasonable
assurance of adequate protection during the 60 to 80
year timeframe mainly because it continues to focus on
aging management and the safety impacts. It improves
the effectiveness and efficiency of the NRC's oversight
and inspection activities. And probably most
importantly, it provides an enforceable mechanism to
ensure Aging Management Programs' effectiveness is
maintained in the 60 to 80 year timeframe.

While the industry has taken some
initiative to developing an assessment tool, solely
relying on this as a voluntary initiative, the staff
feels would limit the enforceability of the activities
for the NRC.

The details of what would actually be in
the actual requirements themselves, the staff is hoping
would be further developed as we get approval from the
Commission to go forward with the rulemaking process,

but at this time we're asking the Commission for the
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approval to undertake that and further enhance the
stakeholders.

MEMBER BLEY: Could you repeat about two
sentences Dback where vyou talked about industry
initiative and something wouldn't allow you to be
effective? Could you repeat that again?

MR. PHAM: Well, what you will probably
hear from the presentation of the industry is that they
have taken efforts, for example, look at the means to
do a self-assessment of the Aging Management Program.
The concern the staff has is sort of the regulatory
reach of what some people refer to as the regulatory
footprint. For lack of a better way of saying it, the
enforceability of a wvoluntary initiative by the
industry. I think at best and it's a case-by-case
situation if you look at it, but at best when the
industry has taken a voluntary initiative, the burden
becomes enormous on the staff to -- without a clear
mandate of a requirement, the burden is put on the staff
to define whether if a licensee decides not to undertake
a voluntary initiative that they said they would, to
whether -- it's tenuous whether the staff can really
make a strong case for enforcement regarding that.

I can't talk to that in absolute terms. It

would have to be on a case-by-case basis. But that's
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just an example of the burden that we think that the
staff would not have to be clear.

MEMBER BLEY: You said they proposed an
approach that they published.

MR. PHAM: Yes.

MEMBER BLEY: Now in other cases, NRC has
endorsed not as a voluntary program, but they have
endorsed an approach suggested by industry and say do
it except for the following areas where you want to do
something different. That's a possibility, right?

MR. PHAM: It is a possibility.

MEMBER BLEY: If it stays voluntary, you
don't have any way to enforce it.

MR. PHAM: I think it would limit our
ability to enforce it.

MEMBER CORRADINTI: Why is that? I'm
confused. I'm with Dennis. I don't understand.

MEMBER RYAN: I have a question specific
to that. How can you -- if you have a license
condition, that's an enforceable requirement?

MR. PHAM: Yes.

MEMBER RYAN: That's the vehicle by which
you could enforce an enforceable requirement.

MEMBER BLEY: And there are other

vehicles.
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MEMBER RYAN: And there are others, too.

MEMBER CORRADINTI: I guess the question
that Dennis was going down was why do you need a rule
when a license condition for continued operation could
be an effective mechanism?

MR. PHAM: I guess the way I would
characterize it as you're right, a license condition
is a legal, enforceable requirement, just as a rule is.
But I guess one way to look at it is, if you're going
to put the same license condition to every plant going
through on the same thing, the staff's perspective is
if you're going to do that why not go through the
rulemaking process which allows for a lot of extensive
further engagement with all the stakeholders to get the
input at that level rather than just doing it on a
case-by-case basis and doing the same thing.

MEMBER RYAN: The other side of it is
before you have a rule, you have a few opportunities
to try it out, so that when you get to the actual
rulemaking you've got a little bit of experience to help
you make a better rule.

MR. PHAM: So the gist of all our
recommendation is let us go into the rulemaking
process, so that we can further explore that. That's

the whole concept of the rulemaking so that we can
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engage all the stakeholders and figure out what is the
best path forward.

MEMBER BROWN: I would argue that -- I'm
just listening to these smart guys. If you've got a
license condition, you put one on each of the plants
that gives you then a longer term flexibility as things
—-— for different plants have different circumstances
gives you the flexibility to accept something whether
having to deal with a rule that you have to -- that's
been put in place which is pretty ironclad.

So to me, you have the ability to deal with
a specific change if they requested it to their license
condition. You don't necessarily have to evaluate or
say now do I have to consider this for every other plant
that's taken --

MR. PHAM: I would say, 1in general,
license conditions are best used when it's plant
specific rather than a generic condition that applies
to everybody. John?

MR. LUBINSKI: If I could add two points
to that. As Bo said, you may hear about what the
industry is proposing. We have not seen anything from
the industry vyet. We Jjust know from the ACRS
subcommittee, there's a slide that said they had

guidance. So we have no idea --
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MEMBER BLEY: I didn't realize that.

(Laughter.)

MR. LUBINSKI: That's number one, I want
to clarify is that nothing is in front of us. Nothing
has been proposed. It's just we've heard that and you
can ask Jason Remer when he gets up, the details about
that. But number two, when you talk about imposing a
license condition, we cannot just unilaterally impose
a license condition. The licensee needs to accept
that. 1If the licensee were to challenge and say where
is it in your regulations that requires this and we
can't point to a spot in the regulation. They can say
no and i1f we choose not to give them the license based
on that we're in front of ASLB trying to defend a
position where we have no regulatory foundation.

So that's why even though it's 