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PROCEEDINGS
[8:30 a.m.]

CHAIRMAN POWERS: The meeting will now come to
order. This is the second day of the 471st meeting of the
Advisory Committee on Reactor Safeguards.

During today's meeting the committee will consider
the following: special studies for risk-based analysis of
reactor operating experience; a report of the Materials and
Metallurgy and Thermal Hydraulic Phenomena Subcommittees,
future ACRS activities, report of the Planning and
Procedures Subcommittee, reconciliation of ACRS comments,
recommendations, proposed ACRS reports.

The meeting is being conducted in accordance with
the provisions of the Federal Advisory Committee Act. Mr.
Sam Duraiswamy is the Designated Federal Official for the
initial portion of the meeting.

We have received no written statements or requests
for time to make oral statements from members of the public
regarding today's session.

A transcript of a portion of the 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.

I do want to bring to your attention that

subsequent to our discussion of the spent fuel pool accident
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risk for éecommissioning plants on Wednesday, April 5th,
2000, the Nuclear Energy Institute has provided comments on
this matter via an e-mail to Dr. El-Zeftawy. Nuclear Energy
Institute comments have been distributed to the members this
morning. They will be made part of the record of our
meeting.

CHAIRMAN POWERS: I also will remind members that
it is time for your ethics training and we have set it up so
that you can quickly go down, grab some lunch, come back up
here, and Mr. Szabo will come in and give us the ethics
instructions that we need to keep ourselves on the right
side of the legal requirements.

That does mean, however, that I am going to be
holding schedules fairly tightly in today's presentations
and discussions, so that we can meet, as scheduled, Mr.
Szabo.

Do any of the members have comments they want to
make before we begin today's proceedings?

DR. SEALE: Have we seen that e-mail from NEI?

CHATIRMAN POWERS: You have a copy in front of you.

DR. SHACK: About an eighth of an inch thick.

DR. SEALE: Oh, good.

CHAIRMAN POWERS: Seeing no additional comments, I

will move on to the provisions of the agenda.

Our first topic is special studies for risk-based
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analysis of reactor operating experience.

Dr. Bonaco, I believe you will lead us through
this?

DR. BONACA: Yes. Good morning.

We met with the Operating Experience Risk Analysis
Branch on December 15th, and we had an overview of the
program that they have put forth and we heard about the
improved availability of different sources that is a major
improvement in the availability of information that comes
and is being used by this branch now.

We also heard about a number of the activities
that they support with this information. We believe that
meeting and its presentations were very informative. We
also believe that some of the programs that these activities
support are very important to the future of the agency,
particularly to risk-informing the regulations and because
of that we invited the branch to come and give an overview
to the whole committee.

We asked them to put particular emphasis on the
activities they support, although it is very important that
we understand what the databases are and how they gather the
information. It is also very important to understand who
the users are and the community they support and activities
they support and I believe that the presentation this

morning will be focused on those items, so with that I will
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let Mr. Baranowsky to give us an o&erview.

MR. BARANOWSKY: Okay. For the record, I am
Patrick Baranowsky, Chief of the Operating Experience Risk
Analysis Branch, and I have Steven Mays here, who is the
Assistant Branch Chief, and thank you.

We did give our presentation to the subcommittee
in December on this, and it was about a half a day long, so
I have cut this down and tried to put some more information
in here on some of the uses of the work that is conducted in
my branch.

The first viewgraph I have here talks about the
purpose of this presentation, which is to give you the
overview of the activities, discuss our role in the
regulatory process, and provide some typical results of the
kinds of things that we finally performed, this risk-based
analysis of reactor operating experience; Why don't we just
go on to the next viewgraph?

Yesterday we talked about risk based performance
indicators and what we have in front of you here is a chart
which shows how all the activities that are conducted in my
branch are organized logically and hierarchically, and
information from one set such as the data flows into
analysis of special areas where we do industry-wide
analyses, such as system reliability, component and

initiating events. That information can then be used for
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plant-specific type analyses with some enhancements or it
supports things like the Accident Sequence Precursor Program
methods and models, and all of these things can be pulled
together and have been pulled together as we discussed
yesterday as elements or at least learning exercises, if you
will, as to how we might go about constructing
plant-specific, risk based performance indicators.

One other point I want to make is that in addition
to each of these elements providing information that flows
up this chart. There is also a horizontal utilization of
the information at each level as we go along here, so
various NRC activities that are interested in the more raw
data that might come out of either LERs or the EPIX system,
which we will talk about in a minute, can have access to
those data sources, and they do.

We get many queries for each of those data
systems, plus the industry-wide analysis have results that
in and of themselves are important that get fed into the
regulatory process either for generic issues or for risk
inspections and things like that, and of course the Accident
Sequence Precursor Analysis Program provides insights on the
most significant events that occur, some of which result in
fairly immediate regulatory actions or they could result in
information notices after some deliberate study, and then

finally we have the risk based performance indicators, which
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we discussed yesterday.

DR. APOSTOLAKIS: Bob, the box there says operator
error probability studies.

MR. BARANOWSKY: Yes.

DR. APOSTOLAKIS: We haven't discussed this, have
we?

MR. BARANOWSKY: Correct, and that ig more of a
place-holder than anything else.

There is another branch that has the primary
responsibility for the operator error studies.

We put it in there just for completeness and we
tried to factor in whatever we learned from other sources on
that into these programs, but I guess it's stashed in this
particular block to show that we are --

DR. APOSTOLAKIS: I don't recall it being part of
the Human Performance Program we saw yesterday. I mean that
is the other branch.

MR. BARANOWSKY: Yes, that's Jack Rosenthal's
branch.

DR. APOSTOLAKIS: Jack Rosenthal's. I don't
remember.

CHAIRMAN POWERS: My recollection is he had
something on this subject, but it seems to me you also made
the point that the latent errors outweighed the active

errors by four to one.
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DR. APOSTOLAKIS: Right.

CHAIRMAN POWERS: And I am wondering if this --

DR. SEALE: At least.

CHAIRMAN POWERS: I mean it is labelled operator
error. What about the latent errors?

MR. BARANOWSKY: Okay, that is a good point. We
can pick that up right now.

We think that the studies that we perform on
reliability of component systems, initiating events and
common cause failure capture the human error input to the
availability of those functions or the likelihood of those
initiators because that is just a causal factor and what we
end up doing is collecting the data and performing analysis
that allows us to organize that information in terms of its
impact on systems, so it doesn't show up as a human
performance analysis per se, but we know that it is an
important contributor and it shows up in our various system
and components studies.

CHAIRMAN POWERS: The guys that are doing --
loocking and trying to model human performance need a
database on latent errors as much as they need one on active
errors, don't they?

MR. BARANOWSKY: Yes, and I would say we are not
producing that database and that is probably being done by

the other branch, but if they want to have a perspective on
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the risk significance of those errors and how they fit in to
impact on safety functions, they can go and look at any of
these results, and that is what I mean by a cross,
horizontal utilization of this particular information.

DR. APOSTOLAKIS: So you are really proceeding
forward --

MR. BARANOWSKY: Yes.

DR. APOSTOLAKIS: -- given that there is an error,
what happens next.

MR. BARANOWSKY: Right.

DR. APOSTOLAKIS: And the other branch will
investigate the causes of the error.

MR. BARANOWSKY: Right.

DR. APOSTOLAKIS: Or the latent part.

MR. BARANOWSKY: Right. If you want to make
corrections to the root causes, then that is the level that
you have to work on, and what we try to do is provide the
risk perspective as to what is important.

So there's really two aspects of it. Once you
know what is important, then you can spend your resources
making the fix. I would not want to go the other way
around, which is the traditional intuitive way .

DR. SEALE: Are you going to tell us what you are
going to do or what you are doing to validate or verify the

breadth of applicability of your SPAR models?
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MR. BARANOWSKY: I will talk a little bit about
it. I wasn't going to cover it in too much detail because
it is just one fairly modest piece part here, but I can talk
a little bit about it.

DR. SEALE: But it is kind of crucial.

MR. BARANOWSKY: Yes. We have some activities
ongoing. I will go over that.

DR. SEALE: Okay.

MR. BARANOWSKY: It's a little later on.

We do have the fundamental mission of performing
this analysis and when we do it, especially our intention
has been over about the last year to make sure that our work
supports the four safety goals of maintaining safety,
improving regulatory effectiveness and efficiency, reducing
unnecessary burden, and improving public confidence.

Now originally I looked at, oh, gee, let me see if
I can pull out specific sub-bullets on each one of these
things, but what I found was that most of the activities
that we do support these things across the board.

As an example, when we find what is important and
insights on incidence or in special studies, that
information could go towards maintaining safety by
providing, say, an information notice that would go out to
licensees on the insights. It could affect regulatory

efficiency by providing insights on how to focus either a

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1025 Connecticut Avenue, NW, Suite 1014
Washington, D.C. 20036
(202) 842-0034




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

314
risk informed inspection or determining if a generic issue
that has been or is being implemented is showing
improvements that were forecast when the issue was claimed
to be resolved, for instance, and we have done those kinds
of analyses on station blackout or ATWS and things like
that.

Reducing unnecessary burden -- again, if you
focus, as I said earlier, on the important factors before
you go into the root causes, that is sort of the optimum way
of determining how to expend your resources on things.

Lastly, I think, improving public confidence -- we
do provide a relatively independent cut, what we think the
operating experience is showing. We also take a look at how
the operating experience supports or has differences with
respect to licensee PRAs, and we have several examples in
the studies that we have done on systems, initiating events,
and also on the Accident Sequence Precursor Program.

CHAIRMAN POWERS: We have an industry that is
producing a variety of analytic tools to assist them during
periods of low power operation and shutdown, particularly
shutdown, configuration analysis and what-not.

We have a large number of events that take place
during those periods of shutdown.

Do you do comparisons between those models and

these events?
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MR. BARANOWSKY: There aren't too many shutdown
models --

CHAIRMAN POWERS: Well, industry seems to have a
proliferation of them.

MR. BARANOWSKY: Okay. Well, I am not too
familiar with them --

DR. SEALE: Maybe that is the reason he asked the
question.

CHAIRMAN POWERS: Maybe.

MR. BARANOWSKY: If they have a proliferation of
shutdown models, I am not familiar with them.

CHATRMAN POWERS: They've got EOS and they've got,
what is it? -- ORAM.

MR. BARANOWSKY: Oh, okay.

CHAIRMAN POWERS: And they have got --

DR. APOSTOLAKIS: Sentinel.

MR. BARANOWSKY: Okay, I'm sorry --

CHAIRMAN POWERS: San Onofre --

MR. BARANOWSKY: -- these are the risk management
models. I am thinking of something different like a
shutdown PRA.

CHAIRMAN POWERS: Well, Seabrook claims to have a
shutdown PRA. South Texas, SONGS.

MR. BARANOWSKY: I am familiar with the software

packages that you mentioned and that they are using those
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for risk management type decisions.

DR. SEALE: And apparently very effectively, and
it would be nice to know are there special elements in those
packages that contribute to that effectiveness.

CHAIRMAN POWERS: Well, I wonder how effective
they are because I seem to see an awful lot of incidents
occurring during low power and shutdown operations.

MR. BARANOWSKY: That is an interesting point.
That's one that we haven't looked at that I know of.

MR. BARTON: I think what we are seeing is the
human element of it.

DR. SEALE: Yes.

MR. BARTON: You look at configuration and the
defense-in-depth and the risk analysis. That seems to all
be in place, but then somebody goes and screws it up, and
that is what we are seeing, I think, in the shutdown.

DR. BONACA: I think what we are seeing is also
the acceleration of the shutdown for refueling activities.
That is really where the challenge comes from the human
factor in many ways, and that challenges any ability of
predicting.

MR. BARANOWSKY: We do have a couple of things
that relate to that area.

One is that we still are doing Accident Sequence

Precursor Analysis including shutdown events. The Wolf
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Creek blowdown event was done under the Accident Sequence
Precursor with insights from the shutdown there.

There was a similar event that occurred recently
at Waterford which we are analyzing. In addition, we have
been pushing in the EPIX database to get unavailability
information on key components and stuff at shutdown as part
of the EPIX database.

So we're putting that kind of stuff in place, and
we recently did an analysis of the kinds of events that
involve loss of offsite power, loss of heat removal, losg of
level control in events for NRR for their uses in their
shutdown significance determination process model.

So we are involved at that level of trying to
gather the information, put information available for people
to do that, but our Branch isn't doing the development of
shutdown models in that case right now, although we do have
an ongoing task in SPAR model development, which Pat will
talk about later to try to figure out what kind of SPAR
models we need to have for our regulatory uses. So we are
involved in it.

DR. APOSTOLAKIS: How do you do the accident
sequence precursor analysis for a shutdown event if you
don't have a model?

MR. BARANOWSKY: We develop models on the basis of

what the particular event is on each case that comes up, and
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we use information that -- for example, there are shutdown
models that were put together for the shutdown rulemaking
that was done, and we used that and general PRA practice to
develop the strategies to deal with those things.

We documented those in the Wolf Creek analysis,
and there was one documented in the Vogel analysis when they
had the offsite power mid-loop event, so we do it on a
somewhat ad hoc basis, but we still do it.

DR. POWERS: How do you -- you construct these ad
hoc models, and I know you're extremely skilled, but surely
you're not the only people in the world that can produce
error-free models on a demand basis.

What I'm struggling with is, we have so much
trouble with getting risk models that have been around a
long time to be accurate and have great fidelity to the
plant. How do you do it on an ad hoc basis and have any
assurance that the product you get is -- or the predictions
you get out of the model are of useful quality?

MR. BARANOWSKY: The reason that it works for us
is that the models are very limited. We don't have to go
and search for all the possibilities and put them in some
sort of pecking order, which is what you do when you're
developing the full-blown PRA. We already have enough
information that tells us what functions and systems have

been impacted.
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And then we ask ourselves, what are the ways that
one can find success paths beyond that?

It's a much simpler problem. 1It's an order of
magnitude simpler, to be honest with you.

DR. SEALE: But aren't you flying blind, in a way?
The utility is using some sort of management program, ORAM
or something like that --

MR. BARANOWSKY: Right.

DR. SEALE: -- when it does its planning. It has
a Wolf Creek or a Waterford or whatever, and they used
something like that, I assume, in leading up to that and
somehow there was a failure.

Somehow you didn't catch that particular problem
and they got themselves into the corner where that happened.
It strikes me that that's a whole ensemble of questions that
ought to be followed pretty carefully, if you really want to
find out whether or not these management models are being
useful.

MR. BARANOWSKY: I think we're not really making
the assessment of whether the management models are useful.
That's a point that is probably worth us thinking about,
because when we look at the full power PRAs, we say to
ourselves, are they capturing what they're seeing in the
operating experience, or not?

In many cases, we find that at least on the
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failure mode level, things that are not being captured, and
sometimes at a higher functional level.

When it comes to the shutdown models, we have less
access to the specific types of models that they are using.
ORAM and RISKMAN and all that stuff, those are tools. When
I say model, I mean the model for Waterford that has all the
logic in it. We don't have their shutdown model that
they're using, if they are processing it with RISKMAN or
whatever.

So it's a little bit more difficult for us to make
the comparison of the shutdown analysis that we do with the
way that they did their analysis.

Probably the only way that that could be done
right now is if an augmented inspection team went out and we
asked them to look at the model and compare it to what we
found in our own risk analysis.

It's an interesting thought. I just hadn't -- I
don't think we thought about that before.

DR. APOSTOLAKIS: As a point, I don't think that
the PRA would have included in it, what happened at Wolf
Creek. 1It's something that normally we don't investigate,
and this Committee, in a letter in the past has asked the
ATHENA people to think about how normal operations can lead
to initiating events.

DR. SEALE: Well, yes.
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DR. APOSTOLAKIS: This particular event, I don't
think would --

DR. SEALE: Well, the Committee has recognized the
fact that the big problem with shutdown operations is that
they are so diverse that it's impossible, practically, to
have a stylized system like a PRA that would cover
everything.

And yet there's a regulatory responsibility that
exceeds the scope of the models that are being used, and I
think this is a legitimate set of questions that ought to be
asked.

DR. BONACA: One other thing, at least for some
examples I have seen of some events that took place, was a
typical event was, they predicted what was supposed to
happen, and then changes were made to the schedule just at
the last minute.

There were a lot of changes of those schedules,
and there was even some assessment from some PRA person that
said, well, it looks okay. But there wasn't a full
quantification or an evaluation of new possibilities
introduced by the new schedule, and that's really what came
out.

And so that's why they couldn't predict what
happened, because --

DR. APOSTOLAKIS: Again, it depends on what you
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MR. BARTON: You have an event, is what he's
saying.

DR. BONACA: You have an event in the original
evaluation with the timing and the activities that were
planned. It couldn't have happened.

But then because there were changes to the
schedules and to the activities and they were put in

different orders --

322

DR. APOSTOLAKIS: I think that the way PRA is used

in managing the shutdown risk is really to prohibit or to

not allow certain configurations. I think it's a high level

use.
It doesn't go down to details like how this was
initiated. And I don't think the state of the art allows
you to figure out some of these, to predict some of these
things -- some of these, but some others are there.
It's really a combination of defense-in-depth

ideas, and PRA insights. Basically what they are saying

is

that if I'm in this configuration, do I have alternate means

of achieving certain functions?

And some of the insights come from the PRA, oth

ers

from just experience, defense-in-depth and so on. I don't

think there is any detailed analysis.

But even that is very, very useful. There is no
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question about it.

MR. BARANOWSKY: I may be jumping the gun a little
bit here, but since we're on this, I might as well get to
it. You know, we are finding that 15 or 20 percent of the
accident sequence precursors don't look like what we see in
the PRAs.

But that the implied core damage frequency is
about what we would expect.

DR. APOSTOLAKIS: I mean, you have to be careful
when you say that.

MR. BARANOWSKY: I am careful.

DR. APOSTOLAKIS: Parts of it are not in the PRA.

MR. BARANOWSKY: Yes.

DR. APOSTOLAKIS: Typically what I think is not in
the PRA is the detailed manner in which something evolved,
like take TMI, for example. I mean, ultimately it was a
small loca, right? But the details of how that happened,
the valve getting stuck open and so on, was not in the PRA.

But at some point, you do get into the PRA. 1Isn't
that true?

MR. BARANOWSKY: Sure. But the point is this; that
you can't make detailed procedural corrections on some of
these things that you can't forecast very well.

MR. BARTON: Right, true.

MR. BARANOWSKY: That means you're going to have
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some residual level of risk and error, and the question
becomes, is that an acceptable thing? I think we have
evidence that will probably add a reasonable residual level
of rigk.

DR. APOSTOLAKIS: Yes.

DR. BONACA: What I meant to say before is that if
you look at a shutdown, typically the issue you are dealing
with is the removal and restoration of certain systems from
service.

The order in which you do that is a fundamental
issue, because it allows us to assess, in fact, what
equipment you have available, and what equipment you have to
restore first in order to cope with certain conditions.

Now, if you have pressures on the outage that will
force this order to be continuously changed, and we seeck
this more and more with the faster shutdowns taking place,
then you are challenging the ability or predicting because
you are just simply -- then there are these screw-ups, as we
call them.

But really they're not screw-ups; they're the
consequence of not allowing people the proper process, and
it becomes very hard to make those predictions.

MR. BARANOWSKY: Okay, the next chart I have is --

DR. SHACK: You can come back tomorrow if you

finish this one.
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MR. BARANOWSKY: I'm going to get through on time.

This is some of the uses that these programmed
elements -- some of the things that these programmed
elements are used for. I took the programmed elements and
put them on the left-hand side.

Originally, we were going to try to take each one
of these uses on the right side and say, well, which of
these program elements are used there?

And then we realized, they're pretty much all
used, when we started going through it, so I had a redundant
chart put together.

And one way or another, all of these program
elements on the left side of this chart -- data sources,
reliability studies, common cause failure, ASP, risk-based
performance indicators -- fit into a number of these
applications that are listed on the right side.

Risk-informed inspections, that's an area that
we're working pretty hard right now with NRR to get common
cause failure, system and initiating events insights into
what they're inspecting when they do the risk-informed
inspections.

The operational events: NRR has, for instance, a
daily cut at what's important, and so does the operations
center, and we work both with them, and, in addition,

provided tools for them to perform those analyges.
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They review various licensee applications. Many
times, they will go to the system studies or initiating
events, and see what it says about that plant versus what
the licensee's claiming on that thing, and really so on and
so on as I go down here.

It's really pretty much the same; they're looking
at either the methods or the insights that are derived from
each of these areas for application to analysis or for
judging whether an application by a licensee has covered as
best we understand today, the insights from the operating
experience. And so this is sort of the list that we were
able to come up.

DR. BONACA: Just one note, during the
presentation in December, you showed us a SMUG group.

MR. BARANOWSKY: Yes. I'm going to cover that.

DR. BONACA: T think that would be interesting to
the Committee to have an actual owners group there that is
driving the --

MR. BARANOWSKY: I actually have these kinds of
groups on a lot of the activities that we undertake when
we're trying to produce a product that has usage in NRR and
the Regions.

We get someone from NRR and usually a
representative for two or more of the Regions to get on some

sort of a users group. And the philosophy is that they have
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to define what they need before we can produce it.

It's like ordering a car; you've got to tell me a
little bit about it first.

Okay, so the first level of risk-based analysis of
operating experience elements that we have is the
operational data. And I have three of them highlighted here
because they're the primary three that we use:

The sequence coding of search system captures LER
information. There are over 47,000 LERs coded in there.

And it's a pretty significant source of information for us,
NRR, our contractors, and it's fairly trustworthy in terms
of the quality.

It's been maintained and coded consistently, and
licensees report information in a fairly consistent manner.
But as you know, it's more at the system level or higher
level of events and it doesn't capture component and
train-like informatiomn.

So, the reporting system that used to capture that
was called the NPRDS, the Nuclear Plant Reliability Data
System, and that is now defunct. And replacing it is the
Equipment Performance and Information Exchange System that
INPO is developing.

It's been under development for a few years. It's
actually operation now, but I wouldn't say it's at a high

enough quality level that we could go in and extract the
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data and use it primarily because of our concern about the
completeness of the data, and maybe some errors in the way
it's been coded in there, but mostly the completeness.

MR. SIEBER: Did the NPRDS old data go into EPIX?

MR. BARANOWSKY: No, the old data has been
archived and can be extracted using software that's
available, but this is quite a different system, and it
would cost a horrendous amount of money to backfit it.

MR. SIEBER:  Okay.

DR. POWERS: If I wanted to know something about
the frequency of fires at a particular site or industrywide,
which of the datasets do I go to to interrogate?

MR.. BARANOWSKY: Okay, we have some special
studies. I'm not sure how that shows up on here, but we did
-- have done one on fire, and we're probably going to update
that.

There is also some proprietary fire data at EPRI,
I believe, which sometimes we negotiate to get them to let
us use, which includes information of lower significance
incidents at plants than are normally reported through LERS.

But through LERs, we can get all the fires that
meet the reporting requirements, which I think are the ones
that are greater than ten minutes in duration where the
affect the safety function in some way.

And those we have available and update -- I think
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we do it in our initiating event report, right?

MR. MAYS: Yes.

MR. BARANOWSKY: Yes.

DR. POWERS: The people that do fire risk analysis
are put in the position frequently of having to extrapolate
a database to get a fire big enough to pose some threat to
the plant.

Is the database that one derives from the LERS,
suitable for that extrapolation, since it reports only fires
that meet a reporting criterion, missing some kinds of
fires? So I'm wondering if that affects an extrapolation.

MR. BARANOWSKY: You can get the number of large
fires, but as you said, there aren't that many, and certain
ones that affect numerous or even more than one train of
safety systems are rare or probably nonexistent.

MR. BARTON: Really rare, yes.

MR. SIEBER: Yes.

MR. BARANOWSKY: I guess that's a good insight
that we're getting, and that is that some of the Appendix R
protective features seem to have worked in reducing both the
frequency and the consequence of fires, at least that's the
result of the study that we completed a couple of years ago
showed.

I don't know that there has been any indication

that it's changed since then, although there has been
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interest in folks in NRR for us to update that work, people
that are working on new fire protection rules and so forth.

DR. POWERS: It seems to me that we're getting a
mixed message here. When I loock at some of the preliminary
information that has been released on the IPEEEs, I see
fairly -- what strikes me as surprisingly high core damage
frequencies, given that I have Appendix R and all this
restriction, in fact, despair of ever seeing a fire big
enough to affect more than one train.

But it just doesn't seem -- the two results just
don't seem to square with each other.

MR. BARANOWSKY: Yes. We've talked about trying
to take the fire data and comparing it with the IPEEEs.

I think when we first started doing this, we
didn't have all the IPEEEs, for one thing.

MR. MAYS: Plus, the bigger thing we found was
that there weren't so many differences between what we were
reviewing in the fire frequencies; the big differences are
in the assumptions about the ability to detect and suppress
before you get to a big enough fire to have the adverse
consequences.

So we don't have a lot of data on detection and
suppression capabilities, so our ability to compare
operating experience to what's in those PRAs is very limited

by that.
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And I think that's where the big gap is, quite
frankly. 1If you look at a fire PRA, it compares the
frequency of the fire, the probability of non-detection and
suppression, and the probability that the remaining system
is not affected would work. 1It's that middle block where
there is the limit on our operating experience capability to
review.

DR. APOSTOLAKIS: There is one more, although I
agree with you that that's a major one. But also the
probability that the fire will become large enough, that's
something that -- |

MR. MAYS: Yes, the loading in the area is the
deterministic part of that.

DR. APOSTOLAKIS: Yes.

MR. MAYS: The thing we've seen is that at the
larger scope level, the bigger picture, since other than the
Brown's Ferry fire, we haven't had a fire that both causes a
trip and takes out more than one train of anything. We
haven't seen that.

We've seen a couple of fires since then that would
cause a trip and take out one train, but not two.

So at the high level, from a performance
standpoint, we're not seeing degraded performance at that
level.

What we're seeing in the IPEEEs, I think, ig cases
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of particular plant configurations that are more susceptible
than others.

For example, the IPEEE on Quad Cities had a major
fire area where feed pumps, which have large o0il reservoirs,
if a fire were to start in that area, there was also cabling
in that area that would affect offsite power, that would
affect DC power, that would affect AC power and would affect
HPSI and RCSI.

Well, that's kind of a plant-specific
configuration thing for which operating experience data is
not likely to be able to detect, and that's the reason why
you need to go do a fire vulnerability study in the first
place.

DR. POWERS: I guess my point that I'm making in
an elliptic fashion is that I think this is a part of basic
data, more boxes that need to show up at this level here,
and not only the database that you mention on detection and
suppression. I think there's a database that's needed on
fire effects.

And I think we've got extremely conservative
approaches to that which say that essentially a fire in a
fire area takes out anything that you might want in the area
in the worst possible way.

MR. MAYS: That's the assumption.

DR. POWERS: We just don't have a lot of data to
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tell us about that sort of thing, whereas I see a
proliferation of data on fire frequencies. There is an
insurance industry one; there's one sitting up in
International, and I don't see people setting up databases
that say things like what a fire affects.

I see people struggling with what you've talked
about, suppression and detection, because you don't want to
start the clock on those things.

MR. MAYS: It's the denominator problem.

DR. APOSTOLAKIS: I really don't know what that
database would be.

MR. BARANOWSKY: Well, I'm not sure that we're the
right people to put the database together. I think that one
of the points I would like to make is, remember, when we
talk about EPIX, we're not putting the database together.

Actually, the main tool that we have is the next
one that I was going to talk about, which is the Reliability
and Availability Data System. We pull information out of
these databases. I mean, we're the primary contact, maybe,
with INPO for access to EPIX, but they're the ones that are
designing it and filling it.

We're just saying we need these pieces and parts
of data, and we pull that out and put it into our
Reliability and Availability analysis system.

DR. BONACA: But I had a guestion on that.
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Yesterday when you showed us the RBPI process, you showed us
in the chart, a main new element.

MR. BARANOWSKY: Right.

DR. BONACA: And the element ran right though
EPIX.

MR. BARANOWSKY: Correct.

DR. BONACA: 1In fact, I had a question on that
because you're telling us that by next August or so you'll
have already some deliverable, but now you're telling us
that EPIX is not usable yet.

MR. BARANOWSKY: Correct. That is an issue.

There are a couple of aspects of EPIX that are probably
worth noting:

One is the business that it's not fully supported
at this point by all the utilities. The second one is that
it has some limitations in it that require us to do
extrapolations and estimations that we think would be better
done if they would provide the information directly to us.

We're not getting all the demands for all the
systems that we need in order to estimate the demand failure
rates, for instance, and so we have to make some
extrapolations.

And it's the same thing for some of the down time
on some of the equipment.

DR. APOSTOLAKIS: Is it because they don't collect
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the information or they don't release it.

MR. BARANOWSKY: No. The licensees collect all
this information from what I can tell. They don't have it
in the form that fits in EPIX.

And what INPO is trying to do is put together some
processors that will allow licensees to collect the
information the way they do, but according to the definition
rules that everybody agrees are correct, what's a failure,
what's a demand, and then have it in any form they want and
let the processor pull it altogether into a common form
that's called EPIX.

And if that can happen, that can be done fairly
efficiently.

DR. BONACA: 1In December, we talked about the need
for having proper definitions of these terms, and also the
importance for the industry to provide the information that
you need for this kind of work.

MR. BARANOWSKY: 1It's about a half-FTE per plant
to support this kind of data need that we're talking about.

DR. APOSTOLAKIS: Are you providing input to the
INPO people as to what your needs are?

MR. BARANOWSKY: Yes, there are two groups. There
is a working group which we provide technical input to, that
works with folks from the utilities who say they have needs

for certain things, and we identify ours.
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And there is an Executive Oversight Group that
Bruce Boger from NRR is the primary member and I'm the
backup, I guess you would say, sort of the technical arm,
who are looking over the Technical Working Group's proposals
to make sure that they make practical sense.

DR. APOSTOLAKIS: Okay.

MR. BARANOWSKY: And that's ongoing over the next
couple of months. We expect to come to some resolution.

The important thing will be whether or not NEI and
INPO can get the utilities to buy into making this a
complete database. We could probably live with it without
it being perfect, but it can't be one of these things where
it's supported 50 percent by one utility, and 20 and 100 by
another. It won't work.

DR. BONACA: That's right.

DR. APOSTOLAKIS: Exactly.

DR. BONACA: But there is a wealth of information
there, potentially.

MR. BARANOWSKY: By the way, even if it's only
partially supported, there's a wealth of information there.

DR. BONACA: Right now, however, the fidelity of
it, so far as --

MR. BARANOWSKY: Well, for doing quantitative
analysis, it's a little difficult if the variation in

reporting of information is very wide. I certainly couldn't
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make performance indicators that made any sense.

DR. APOSTOLAKIS: Now, who decideg what is a
failure? Is it the licensee?

MR. BARANOWSKY: Yes, but the big thing is
definitions. We have common -- we have people working on
definitions, sometimes page after page, depending on the
type of system and component.

DR. APOSTOLAKIS: That's the most difficult part
of data collection.

MR. BARANOWSKY: I know. People think data
collection is just put it into a spreadsheet, but that's not
it.

DR. APOSTOLAKIS: So are you going to have a
chance in the future to confirm that what they're doing is,
in fact, reasonable?

MR. BARANOWSKY: Yes, that's a good point. There
are two ways that it will be confirmed. One is, INPO goes
out to the plants themselves, and looks for consistency with
the way they're collecting data with regard to the rules.

The second thing is, if these performance
indicators that we were talking about yesterday become
reality and we use that data, then our own V&V activities
will look at the fidelity of the data also.

DR. BONACA: I thought that in December you

committed to write the white paper that, in fact, Dr.
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Apostolakis was recommending, where you would identify some
of these definitions, as well as the kind of raw data that
has to be collected to --

MR. BARANOWSKY: Actually, we talked about writing
a paper on reliability and availability, and we have started
doing that and have got a pretty good cut at it.

DR. APOSTOLAKIS: Let me give you an example now
that I remember. Many, many years ago we were collecting
data on fires.

And at one facility there was a cabinet which
switch gears that had had five fires within a few weeks.

And finally the utility did a more serious investigation and
they concluded that there was a common cause that was
causing these fires, so they just replaced the whole thing.

Now, what kind of data do we have here? We have
zero fires, as they claimed, because they replaced it? 1In
other words, the database should have nothing?

We have five or we have one?

MR. BARANOWSKY: The right thing is to capture the
information in a database accurately, and don't confuse the
analysis of the data with the factual.

DR. APOSTOLAKIS: Let's say that something like
that happens again. Will that information reach you or you
will just see one fire in five weeks?

MR. BARANOWSKY: These are the kinds of things
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that a technical group argues about.

DR. APOSTOLAKIS: Okay, because that's an
extremely important point, of course.

MR. BARANOWSKY: I completely agree.

DR. APOSTOLAKIS: And the typical attitude from
the licensees, at least at that time, was that we fixed the
problem so it can't happen again; therefore, it shouldn't be
part of the database, which, of course, in a bigger scale we
saw in the ATWS controversy with the German failure, the
Kahl reactor. Was there one failure to scram or not?

MR. BARANOWSKY: But i1f the data was collected in
a factual manner, I wouldn't want to conclude that the data
was wrong, as much as maybe the analysis or the inference
from the analysis might be questionable.

DR. APOSTOLAKIS: But you really have to go into
the rationale sometimes.

MR. BARANOWSKY: Yes.

DR. APOSTOLAKIS: Just the numbers don't do it.

MR. BARANOWSKY: That's why these people need over
and over.

Okay, let me just mention one more thing about
RADS. I think that's going to be a fairly interesting
analysis system. Just by itself, it's going to provide some
interesting component, train, and system reliability results

of both generic and plant-specific nature.
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The analytics are pretty much done on that. What
we're doing now is testing it, using what we know is
slightly faulted data, but at least we're seeing if all the
routines work on it.

DR. APOSTOLAKIS: But you have seen a lot of PRAs,
you and Steve, done by different people and so on.

Overall, based on your vast experience in
analyzing data, could you say that the distributions Ffor
failure rates that people are using in their PRAs are
reasonable, consistent with operating experience?

MR. BARANOWSKY: 1In fact, that's sort of what
we're going to be showing you. We have two viewgraphs here.

DR. APOSTOLAKIS: Okay.

MR. BARANOWSKY: In fact, the next area that I
wanted to talk about was reliability studies, but it's
really this middle band of industrywide analyses and the
first is reliability studies and initiating events, in which
we're trying to use as much as possible, actual demands,
failures, unavailabilities, analyze trends, quantify
uncertainties, compare findings with what's in the PRAs,
which is what you just said, and identify either
plant-specific or industrywide insights to feed back into
the regulatory process.

And compare with regulations like station blackout

and ATWS to see if the analyses indicate that the risks are
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as we've stated they were going to be in some of the backfit
analyses that we did. 8o let's go to that chart on the
Summary of System Reliability Study Results.

These are reliability systems that we have
performed reliability and unavailability analyses on, and
what this chart shows of course is the name of the system
and the dates from which we collected the data, the mean
unreliability, which from a terminology point of view it's
probably what we are referring to as unavailability before
but it is like unreliability on demand, if you will.

Whether the unplanned demand trends are going down
or undetectable -- as you can see for most of them the
unplanned demands are going down, and these are unreportable
LER demands, okay?

Failure rates -- whether they are declining,
increasing or we couldn't tell, about half of them seemed to
be declining in failure rate.

Is there a trend in the unreliability? In most
cases, we can't tell. Now one of the reasons we can't tell
is this is not a data rich system that we are working with
on the LERs, even though we spanned five years, so from a
performance indicator point of view the LERS aren't going to
really let us see plant performance changes in a timely
manner, and we wouldn't be able to satisfy the criteria we

talked about yesterday.
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DR. BONACA: But wouldn't you have to have, for
example, a common cause failure of a HPSI system to have an
LER?

MR. BARANOWSKY: No.

DR. BONACA: If you have an individual train
failure, it's not being reported.

MR. BARANOWSKY: No, but you probably get a
reactor trip or --

DR. BONACA: I see.

MR. BARANOWSKY: -- or a couple of failures
reported, maybe one train failed and one had a degradation.
How for HPSI, which is the BWR high pressure coolant
injection system, it is a single train system so whenever it
actuates or fails it is reported.

MR. BARTON: Right.

DR. BONACA: All right.

MR. BARANOWSKY: But for auxiliary feedwater, that
is another story. We have to go to places where they had
initiation of auxiliary feedwater. Luckily we had quite a
few of those, or maybe not luckily but --

[Laughter.]

MR. BARANOWSKY: -- in the data we had quite a few
and we could get a pretty good picture on auxiliary
feedwater systems.

Now in the interest of time I am not going to run
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through --

DR. APOSTOLAKIS: Let me understand this.
Consistency with PRAs --

MR. BARANOWSKY: I'm sorry.

DR. APOSTOLAKIS: -- let's take the HPSI. The PRA
is three times lower than operating experience.

MR. BARANOWSKY: Right.

DR. APOSTOLAKIS: Which PRAs are these?

MR. BARANOWSKY: Several of them.

DR. APOSTOLAKIS: Really?

MR. BARANOWSKY: Yes.

DR. APOSTOLAKIS: And if they report a
distribution, what do you mean "lower" -- the whole
distribution is --

MR. BARANOWSKY: No, we looked at whether or not
our mean was outside of their 90 percent bounds or whether
their mean was outside our 90 percent bounds. We had pretty
wide bounds, by the way.

DR. APOSTOLAKIS: You are also saying that the
failure rate is going down --

MR. BARANOWSKY: Yes.

DR. APOSTOLAKIS: -- with the operating
experience. Is it possible that the PRA guys had tremendous
foresight and eventually it will stabilize three times lower

than the current operating experience?
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MR. BARTON: I doubt it.

MR. MAYS: I think what we found in that case,
George, was something that we do on all these operating
event studies that was a critical thing. We looked at the
unplanned demands, which were more like the real demands for
these things to work under accident conditions, and what we
found was that in some cases the test demands that were
being done were showing a different failure probability than
the unplanned demands were, and what the people at an
individual plant were doing was using their test demands to
figure out their probabilities because they didn't have
access to all of the other information from all the other
plants.

S0 we have seen in some cases where we couldn't
pool the test demands and the unplanned demands because they
belonged to a statistically different population and that
was probably the basis for why they were using the numbers
that they were using and were coming up with lower failure
probabilities in their PRA.

DR. APOSTOLAKIS: Because I find that a bit
surprising. The PRAs I am familiar with, the distributions
were based on plant-specific data --

MR. MAYS: But I mean it's like the nature of the
test demands were not producing the same kind of results as

the nature of the unplanned events.
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DR. APOSTOLAKIS: Which brings us back to the
earlier point --

MR. BARANOWSKY: That wag true on diesel
generators --

DR. APOSTOLAKIS: -- what is a demand and what is
a failure are the key issues here.

MR. BARANOWSKY: Right. The definitions are not
the same so what happens is a licensee comes in and says
this tech spec should be approved because I have got data
that shows it is, and the NRC says well, I don't agree with
you -- so what we are trying to do is bring this all
together, so that the facts aren't argued about anymore.

DR. APOSTOLAKIS: I wonder whether a statement PRA
is three times lower than operating experience is really
valid because there may be cases when this is not wvalid at
all.

I mean right now there is a difference. I think
that is the accurate statement between your views and their
views.

MR. BARANOWSKY: Yesg, I think that's true. That
is a fair point.

DR. APOSTOLAKIS: Because, you know, again there
was Zion and Indian Point that I am very familiar with.
They spent tremendous amounts of time and dabates and all

that as to what is a failure and what is a demand and those
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are reflected in the distributions, so that would probably
be unfair to those guys to say that.

MR. BARANOWSKY: To some extent it might be, but
to be honest with you, we've had some phone calls from
utilities that we have talked to and they usually come
around to our way of thinking. Moreover, this stuff has
gone to the owners groups and we take the owners groups'
comments and we factor them in. We don't poo-pooc them, and
now they are going and CE and Westinghouse in particular are
trying to standardize amongst their groups, and they are
using these reports as a baseline.

DR. BONACA: And some of it will in fact have to
do with what they call what, I mean if they count in a
different way than you count?

MR. BARANOWSKY: Yes.

DR. APOSTOLAKIS: Yes.

DR. BONACA: It is going to give you different
numbers, and that is again one of the fundamental issues
here of people, what kind of counting they do.

MR. BARANOWSKY: Well, if we can get more data
from EPIX I think this problem will go away for sure.

DR. APOSTOLAKIS: Now when you say failure rate
trend is down, and yet on the left you say that the mean
unreliability is .07, was that calculated using methods that

assume a constant unreliability?
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MR. BARANOWSKY: I think so.

DR. APOSTOLAKIS: So --

MR. MAYS: But we went back and tested --

DR. APOSTOLAKIS: What?

MR. MAYS: We went back and tested over time on a
year by year basis based on the data to see whether we were
seeing a change in the unreliability associated with that.
When we said the failure rate trend here was going down, we
listed in that column all the failures that were reported
whether or not those were the failures that were grouped
together with the demand, so there's a little bit of a
difference there.

DR. APOSTOLAKIS: No, but my point is if you know
that the failure rate is going down, maybe in your
statistical calculations for the numbers that should be part
of the calculations.

MR. MAYS: Yes, we would go back and check to see
whether that was a factor in the calculations and do that.
We did that as part of the analysis.

MR. SIEBER: Has anybody taken this reliability
dataset and put it into something like a SPAR model to
see --

MR. MAYS: Yes.

MR. STEBER: -- see what the change in risk would

have been? What does the change in risk look like for
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various reactor types?

MR. MAYS: Well, we haven't gone back and compared
the various reactors at that level.

We have used this information as input into the
SPAR models --

MR. SIEBER: Right.

MR. MAYS: -- and when we do things with the SPAR
models such as accident sequence precursor analysis, those
all go to the licensees for their comparison with their
PRAs. We get information back from them about how well our
SPAR models match up with their PRAs and where the
differences are, so we found that the SPAR models have been
pretty consistent with the plant PRAs but maybe for
different reasons.

Maybe we have higher failure probabilities in some
systems but they have higher initiating events, so some of
it is, you know, they may agree with the bottom line but
agree for different reasons.

MR. SIEBER: Yes, it comes out in the wash.

MR. BARANOWSKY: Yes, but the important thing for
us is to also have some insights that have to do with modes
and causes so we are trying to be as careful as we can with
the data available about whether or not we are getting phony
insights or real ones.

MR. SIEBER: This phenomenon is not introducing a
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systematic bias into the system of reported risk numbers,
CDF type numbers, that the industry is using, right? -- just
because of the data?

MR. MAYS: We haven't done that level of analysis
of all the PRAs. First off, these comparisons here were
made against the IPEs. Subsequently there have been numbers
of changes to the IPEs and to the way plants operate, since
8820 was put out.

MR. SIEBER: Right.

MR. MAYS: So this was just our first cut to say
do we have a huge difference or a little difference, and
what is the nature of it, sc that when we deal with plants
on an individual basis we will be able to focus on where the
potential differences are.

MR. SIEBER: I asked the question because you
could have -- the Commission has a set of safety goals or
safety goal policy. Maybe they would come up with a risk
goal policy. The qguestion is how reliable is the data in
the models, both from the NRC standpoint and from the
licensees' standpoint to be able to stand up against a risk
goal policy statement.

MR. BARANOWSKY: I think what we have seen here is
that the PRAs don't have substantial differences from our
own independent analysis looking at it with some different

tools. A factor of three on this system, higher. I can go
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down here to diesel generator failure to run, which is
important in the blackout sequences, and the utilities are
using conservative failure to run rates.

We have pretty good statistical information that
says they are using very high failure to run rates, so if
they have some that are higher, some that are lower, but
generally with one or two exceptions on a system basis they
are all pretty much in the ballpark.

I am not sure that the insights are exactly the
same. I know on auxiliary feedwater systems we didn't think
they were modeling some of the suction path potential
failure modes that could cause AFW to become unavailable.

MR. MAYS: We saw a similar thing on HPI. When
you get very redundant trains, the things that are going to
dominate the unreliability are not train level faults. They
are going to be things that go back to where the trains
connect like the suction sources.

We did see, for example, in the high pressure core
spray system the PRA numbers and our numbers matched up
pretty well, but their numbers were -- excuse me, in the
isolation condenser -- their numbers were based on failure
of the return valve to open, and our experience was -- the
causes of failure was inappropriate isolation of the suction
line, so while we got about the same number, we got

completely different causes.
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DR. BONACA: Okay. We need to move on. We have a
little bit less than 20 minutes.

MR. BARANOWSKY: Okay, let me move to -- let's
just mention quickly the initiating events, I think. Do you
have that one?

MR. MAYS: 1I've got it.

MR. BARANOWSKY: So we did do a fairly extensive
updating of initiating events that have been pretty much
used by everyone in the PRAs and we found that, as you
wouldn't be surprised, that the initiating event frequencies
are declining pretty much across the board by about a factor
of four to six lower than the IPEs and there are a number of
them, over half I think, that show statistically significant
declines in their frequencies, and that the risk significant
initiators like the loss of feedwater and I think the small
LOCAs and things like that --

MR. MAYS: Loss of heat sink.

MR. BARANOWSKY: -- loss of heat sink, they were
declining at a faster rate than the average, say, drop in
reactor trips or something like that.

The other thing that we did was take a look at the
data on loss of coolant frequencies for small, medium and
large breaks, and we looked at some worldwide data including
work that was done by SKI, and working with our piping and

fracture mechanics experts both at the labs and at NRC,
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concluded that the failure rates for pipe break type LOCAs,
not transient-induced ones, are conservative, and we have
now come up with a lower failure rate, which we think is
still conservative but in light of the uncertainty it is
about as far as we are going to go until I think we have a
more extensive analysis by the piping and fracture mechanics
people on this.

DR. APOSTOLAKIS: But this is different from the
other kind of work that you are doing in the sense that you
also did calculations.

MR. BARANOWSKY: Yes.

DR. APOSTOLAKIS: I mean you didn't base it on any
experience or --

MR. BARANOWSKY: Well, we did actually. We --

DR. APOSTOLAKIS: What, a large LOCA?

MR. BARANOWSKY: Yes.

DR. APOSTOLAKIS: The only experience is zero.

MR. BARANOWSKY: But no, what we did is we took
worldwide experience and working, as I said, with the piping
and fracture mechanics folks, the whole power industry, if
you will, we asked what is the applicability of this and how
can we translate that information to use it as sort of a
prior information, if you will, for the nuclear industry.

DR. APOSTOLAKIS: That is not the same as

collecting failure data for components.
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MR. BARANOWSKY: It is not the same, you're right,
and if we did collect it like you said, well, then we
wouldn't be able to say anything.

DR. APOSTOLAKIS: Well, it is consistent.

If you say zero failures over, you know, two,
three, four thousand reactor years, it is consistent with
the current estimates, but you are saying the current
estimates are high anyway.

MR. BARANOWSKY: Our job is to analyze operating
experience any way we can. We don't have to use one
technique.

DR. APOSTOLAKIS: Yes, but this is not operating
experience. It is --

MR. BARANOWSKY: Yes, it is.

MR. MAYS: Not quite, George, because what we did
was when we have a situation like aux feedwater we had zero
failures in a thousand demands for aux feedwater. We didn't
stop there and say therefore the probability is some big
number with uncertainty.

We went down in the aux feedwater study and said
we know information about failures in the aux feedwater
system that we can put together logically in a model to
develop the probabilities.

In a similar way, for large LOCAs and for medium

LOCAs, what we did is we went back to the basic of how does
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a break occur from the fracture mechanics and physics.

We went back and said, well, the first thing you
do to break a pipe, you have got to get a crack that goes
through a wall, and then the crack has to grow, and those
things have probabilities and things associated with them,
so what have got data on was the through-wall cracks, the
natures, the causes and the frequencies of the through-wall
cracks and then applying the understanding from fracture
mechanics in a conservative way went from the frequency of
through-wall cracks to the frequencies of pipe breaks in the
same way that we went from the frequency of AFW pumps not
working to the AFW system not functioning.

DR. APOSTOLAKIS: So you had --

MR. BARANOWSKY: So we used a similar operating
experience technique.

DR. APOSTOLAKIS: So you had evidence --

MR. BARANOWSKY: Right.

DR. APOSTOLAKIS: -- on the crack level.

MR. BARANOWSKY: Absolutely. They have a great
database.

DR. APOSTOLAKIS: The models themselves evolve
too, don't they? They improve. The models themselvesg?

MR. BARANOWSKY: The models have improved
significantly from what we knew 10, 15 years ago.

DR. APOSTOLAKIS: So how much -- what is the large
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LOCA frequency now?

MR. BARANOWSKY: It is close to --

MR. MAYS: We had two values, one for PWRs and
BWRs and they were in the 10 to the minus 5 range.

DR. APOSTOLAKIS: One order of magnitude.

MR. MAYS: Yes.

DR. APOSTOLAKIS: And the small LOCA?

MR. BARANOWSKY: About 10 to the minus 3 for a
small LOCA.

DR. APOSTOLAKIS: Another order of magnitude.

MR. BARANOWSKY: Now the transients --

MR. MAYS: 1It's still about at 10 to the minus
2-ish.

The ones where you have transients and stuck-open
PORV or something like that, those are still in about the
nine, ten to the minus 3 I believe was the number that we
came up with for those.

DR. APOSTOLAKIS: So ultimately it will tell us h
ow the core damage frequency trends in time, based on all
this information? You will do something like that?

MR. BARANOWSKY: Well, the only thing we have to
show something like that is really the ASP results.

DR. APOSTOLAKIS: And what are the insights from
there?

MR. BARANOWSKY: Apparently the risk is declining
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in time and may be --

DR. APOSTOLAKIS: Well, that would be an extremely
useful insight.

Don't do it as a side --

MR. MAYS: No, that is in the ASP report as well
as in the ASP SECY paper we sent up every year.

The frequency of ASP events in each of the bins,
10 to the minus 5, 4, 3 have been going down in a
statistically significant fashion and continue to decrease.

The rate at which precursors in the 10 to the
minus 3 or greater range occur is about one every three
years or so and so that seems to be kind of the residual
level at which we are seeing those, and if you look at the
core damage index for comparison with PRAs as a rough
approximation of core damage frequency, you are seeing
reasonable agreement between what those are.

DR. APOSTOLAKIS: 1Is there a single document where
you guys put your insights regarding risk and these trends
and document them a little bit?

MR. BARANOWSKY: No.

DR. APOSTOLAKIS: Wouldn't that be a very useful
thing to have?

MR. BARANOWSKY: Yes. 1In fact, that is sort of my
last viewgraph that I am going to mention that a little bit.

DR. APOSTOLAKIS: That really would be great.
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MR. BARANOWSKY: Why don't we just flip, go to
ASP.

I am going to skip the common cause failure --

DR. APOSTOLAKIS: Yes, we have seen this. We have
used it in our letters.

MR. BARANOWSKY: Actually Steve has already talked
about -- let's go to --

MR. MAYS: Evaluation of trends in ASP?

DR. APOSTOLAKIS: 147?

MR. BARANOWSKY: Yes, 14. There is a slight error
in this viewgraph. This 10 to the minus 3 over here should
not be there.

DR. APOSTOLAKIS: It should not be there.

MR. BARANOWSKY: Right. What we do with the ASP,
every year we put out a report to the Commission as
requested and we identify the insights from the current year
and also the trends.

As Steve said, the trends are going on in all the
bins except the 10 to the minus 3 bin, which means 10 to the
minus 3 -- greater ASP results. But we are pretty sure it
is going to show a statistically significant decline after
we finish the 1999 events because we don't believe there are
any 10 to the minus 3 events in 1999.

We have preliminary results or at least review of

all the events that have occurred. They are not all
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finalized but they all seem to be less than 10 to the minus
4.

In the year 2000 we have some 10 to the minus 4s
already so, you know, you can't get too cocky just because
you seem to have a slight decline in that group.

That doesn't mean that it has gone away, and we
have had a couple of interesting events already in the year
2000.

Let's see -- what else do I want to say? Oh, and
the best we can tell, the occurrence rate of these accident
sequence precursors matches up with what we would expect
with the CDFs predicted in the IPEs, so even though some
differences exist in the modes and causes, and I think I
have a couple listed --

DR. APOSTOLAKIS: I am trying to digest this first
comment. What you are saying is, in the first bullet, that
most of these ASPs are going down, except the bad ones.

MR. BARANOWSKY: Right.

DR. APOSTOLAKIS: So the frequéncy of real
screw-ups has not been changed.

MR. BARANOWSKY: It is a low frequency.

DR. APOSTOLAKIS: Why is that?

MR. BARANOWSKY: Well, that is because they don't
have as much experience.

DR. APOSTOLAKIS: Ah.
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MR. BARANOWSKY: If you look at all these
declines, you see a learning exercise going on, and the more
information you can get to people about what is not good,
the more likely they are to make some corrections, so we
very rarely get information on these 10 to the minus 3s, but
we are getting some, and we are starting to feed that back
into the system and I think we are going to see some
dropping off here.

Now people are aware of things like Wolf Creek.
Let's have the next viewgraph -- also LaSalle, where they
had a failure mode of the service water system that I would
have never thought about, which they were pumping these
concrete sealants, just loading it into the system --

MR. BARTON: Through the floor.

MR. BARANOWSKY: Who would have thought of that?
That is just not anywhere, but now it is in our common cause
failure database. That is another reason why we are,
sometimes we had some differences with licensees. Until
recently the common cause féilure data base wasn't made
available to the industry. We had industry. We had it but
it wasn't made available, so we could do pretty good common
cause failure analysis.

DR. APOSTOLAKIS: I don't know what kind of
information you are going to give them to reduce that. I

mean the Wolf Creek event is a rare event. It is not
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something we see all the time, and what are they going to
learn from that? That when you make changes in your work
plans, make sure that somebody knows? Well, they are
supposed to do that anyway, so how would that.affect the
CCDP?

MR. BARANOWSKY: I think it just gives a
heightened focus on these kinds of things. We know all this
stuff. There is nothing that occurs -- we are not supposed
to pump sealant into things without knowing where it is
going. I knew that. You knew that. But so did they. They
did it.

DR. APOSTOLAKIS: But that is what worries me. I
mean okay, higher sensitivity? All right.

MR. MAYS: The point is this, George. If you look
at the PRAs as a predictive model --

DR. APOSTOLAKIS: Which I don't. Which I don't.

MR. MAYS: If you were to look at the PRAs, it
says this is a measure of the baseline risk.

DR. APOSTOLAKIS: Yes, that's good.

MR. MAYS: Okay? Then the Accident Sequence
Precursor Program would say, well, take one step back from
core damage frequency based on that model. How often should
I see things that are getting me close to core damage
frequency?

The ASP program is a way of measuring whether the
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expected non-core damage frequency events from your PRA are
occurring at a rate that is comparable to what your PRA
would have predicted, and what we are seeing is that in
large part that is true. There may be some differences in
the particular modes, and the more that information gets fed
back to the licensees the better position they are in to
make the frequency of them happen less.

It won't mean they will go away. It means that we
can get an opportunity to reduce the occurrence rate and
that is what we are seeing.

MR. BARANOWSKY: And that seems to be happening.

DR. APOSTOLAKIS: No, but I am still trying to
understand what it means that the really bad events have an
almost constant rate of occurrence while the others are
declining. There must be some fundamental reason -- maybe
the latent error business. I don't know.

MR. BARANOWSKY: I don't know. There is not
enough of them for us to draw a conclusion yet.

DR. APOSTOLAKIS: Yes. No, I understand that.

MR. BARANOWSKY: Let me briefly mention the work
that we did on D.C. Cook, which of course you all are aware
of we had significant issues with.

We performed a special ASP study on that because
of the heightened public awareness and the Commission's

concern about Cook and analyzed all the licensees in the
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NRC's inspection findings and we came up with 141 issues,
which we analyzed individually and integrally, and as a
result so far we have determined one of these issues
produces a conditional core damage probability of greater
than 10 to the minus 6, which is the ASP criteria. That
involves a high energy line break that has the potential for
causing loss of component cooling water trains which could
lead to a reactor coolant pump seal LOCA and you wouldn't
have a high pressure injection available without component
cooling water trains.

There's four others that could meet the criteria
for being a precursor. They are being sent out to the
licensee for review and comment and to NRR to make sure that
the facts that we have are correct on them.

If they are, then these four would also be. They
are also high energy line breaks, but this could affect
either AFW trains, vital AC buses, or emergency diesel
generators, ultimately leading to blackout type sequences,
pressure locking in some motor operated valves required for
recirculation functions, and two seismic issues.

One has to do with the potential for failing
emergency service water due to inadequate anchorages that
were found, and the other one has to do with the failure of
block walls that were put up, I think for fire protection

but I am not sure, which could fall down on equipment
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because they weren't seismically designed. They are trying
to determine how bad the damage would be if those block
walls fell down, but any of those could be up in the 10 to
the minus 4 range of the Accident Sequence Precursor
Program.

We should be done with that analysis in about

another month. As I said, we are going to the licensees for

. comments now.

DR. APOSTOLAKIS: That is a probability, 10 to the
minus 4.

MR. BARANOWSKY: Those are conditional --

DR. APOSTOLAKIS: CCDPs.

MR. BARANOWSKY: -- CCDPs and since they are over
one year, they are like the CDF. That is in essence what
the CDF was at that plant for the time period these
conditions existed.

DR. APOSTOLAKIS: But it wouldn't really be right
to compare it with a goal of 10 to the minus 4. They are
two different things.

MR. BARANOWSKY: I am not sure about that, to be
honest with you, because I mean if a plant takes away a
system and it doesn't exist, and the core damage frequency
is above the goal with that system not being there, and it
operates like that --

DR. APOSTOLAKIS: For how long?
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MR. BARANOWSKY: A year, two years, three years --
for that period of time, I question whether they were --

DR. APOSTOLAKIS: You are right.

MR. BARANOWSKY: Okay. So I think that is a
pretty significant finding.

DR. APOSTOLAKIS: Yes.

MR. BARANOWSKY: SPAR model development. This is
what we talked about.

We are working on several areas to develop
accident sequence precursor models but these are the
standardized plant analysis risk models. They are really
fairly simplified in comparison to what the licensees have
in their PRAs, although they are getting more complete every
time we work on them.

We have established this SPAR Model Users Group
called SMUG which has both NRR and Regional folks on it.

[Laughter.]

MR. BARANOWSKY: And we are trying to detail out
exactly what kind of models and capability are required for
regional analysis, NRR analysis, or just to perform ASP
calculations.

This would Support things like the Significance
Determination Process and so forth. And at this point we
have a pretty good step-up on doing all the Level 1 models

for the plants, I forget how many we have done so far. We
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have Rev. 2 SPAR models for every plant. We are working on
improvements to those in Rev. 3, for which I believe we
have --

MR. MAYS: Nineteen.

MR. BARANOWSKY: Nineteen. Nineteen of those
initials models completed, and we are doing them at a rate
of about 20 a year.

DR. POWERS: When you produce a model, one of
these SPAR models for a plant, is there the capability to do
uncertainty analysis on the results?

MR. BARANOWSKY: Yes. It is included.

DR. BONACA: In the December meeting, you, at some
point, mentioned that you would consider doing a systematic
comparison of the SPAR models with the IPEs.

MR. BARANOWSKY: Oh, yeah, that is what you
wanted. We were talking about validation. In fact, there
is a couple of things going on with validation. One is we
do compare with the IPEs and ask ourselves why there is any
differences in our SPAR models.

The second thing is there is a simplified
checklist type of screening tool that has been put together
for the Significance Determination Process that NRR is
trying to validate, and we are tagging along on those
validation get-togethers with the licensees and asking

questions that allow us to clarify some concerns that we had
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about SPAR model details.

And then, lastly, we are looking at whether or not
we need to have even more thorough, maybe multi-day plant
visits working with the resident inspectors to get even more
accurate information into the SPAR models. So that last
part is still a little bit up in the air, but we are doing
the first two things. 2And that's -- I think we will have a
pretty good simplified model. It won't be able to do
everything in a licensee's PRA, but it will be easy to use
and the assumption will be standardized, which is important
for making comparisons.

DR. APOSTOLAKIS: Now, the issue of peer review
has come up in the past of these models. Do you plan to do
anything about it?

MR. BARANOWSKY: Well, I don't know about peer
review in the sort of traditional sense that we would do it
for a PRA.

DR. APOSTOLAKIS: ©No, no. But some independent
evaluation, some kind of an independent evaluation.

MR. BARANOWSKY: Yeah, I don't know that we had
plans to do that.

DR. APOSTOLAKIS: Do you think that that is
something that you may consider?

MR. BARANOWSKY: It is probably something we

should think about.

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1025 Connecticut Avenue, NW, Suite 1014
Washington, D.C. 20036
(202) 842-0034




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

367

DR. APOSTOLAKIS: Okay.

MR. BARANOWSKY: These models are different and
simpler than the PRAs, and I don't want to try and say they
are a PRA, but within their limitations, they should produce
consistent results.

DR. APOSTOLAKIS: No, but it would be nice to know
that, say, a couple of practitioners, say, from the industry
spend some time actually looking at it.

MR. BARANOWSKY: Yeah. It might not be. I think
maybe we would put together some kind of a report describing
this.

DR. APOSTOLAKIS: Some group.

MR. BARANOWSKY: And we are sending them to all
the licensees, too.

MR. MAYS: Right. The licensees, now that they
have known we have these, have been asking for us copies of
them at an increased rate, and they are indicating,
depending, of course, on their PRA sophistication and desire
to do that, we are finding more and more licensees want to
see what we have in our model so they can understand the
difference between ours and theirs.

And when they give us feedback, as we did through
the ASP program, about, well, we have this system or this
capability, or something that you don't have modeled, and we

would go back and verify that, we would change the model.
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DR. APOSTOLAKIS: Eventually, your models will be
PRAs, won't they?

MR. BARANOWSKY: Well, they are PRAs.

DR. APOSTOLAKIS: Why not?

MR. BARANOWSKY: They are PRAS.

DR. APOSTOLAKIS: Steve, why not?

MR. MAYS: I am not sure what you mean by the
statement, they are. I mean they are risk assessments. The
guestion is, at what level of detail and to what
thoroughness and completeness are they relative to what is
the plant's --

DR. APOSTOLAKIS: But I mean you are not making
some of the very drastic assumptions that were being made in
this program 15 years ago.

MR. MAYS: Absolutely not.

DR. APOSTOLAKIS: Like the operator will do this
or that.

MR. MAYS: We have found that these are more
consistent and/or realistic in terms of PRA sequences,
numbers and contributors than what was done before. And
that is one of the goals, is to make it a more realistic
process.

MR. BARANOWSKY: They are primarily standardized,
to be honest with you.

DR. BONACA: That is why how it compares with the
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IPE is important, because you may find that one system you
did not model makes a big difference.

DR. APOSTOLAKIS: Yes.

DR. BONACA: If you don't find that, then, you
know, that confirms that your modeling is adequate enough,
even if it is at a high level. So I think that that kind of
comparison is most useful because it speaks about the
structure and the level of details you have to go to.

MR. MAYS: The other thing that it is very useful
for is when we get licensee applications under Reg. Guide
1.174, for example. That is going to be based on some PRA
result. The key thing about these that will be good is we
can compare our results independently with theirs, and
instead of going back and having to review their entire PRA
in its entirety, down to the last level of detail, we can
use our information, which is going to be based on operating
experience and standardized ways of looking at risk
sequences, and say our assessment is different from yours in
this way, and we can go focus on where the differences are,
rather than having to spend, in an efficiency standpoint,
going out and looking at everything that they did.

DR. APOSTOLAKIS: But in that context then, I mean
you told us that you will develop SPAR models for low power
and shutdown models?

MR. MAYS: That is correct.
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DR. APOSTOLAKIS: So would you be then --

DR. POWERS: T guess I don't understand that. I
think that when your management discusses this with the
Commission, they say you have all the capability you need.

MR. BARANOWSKY: Well, they are probably thinking
that when we have these models in place.

DR. POWERS: Oh, forward-looking individuals. I
hadn't thought of that possibility.

MR. BARANOWSKY: Our management is
forward-looking.

DR. APOSTOLAKIS: So, Pat, would you then say that
these models could be good enough to given to senior reactor
-- what do we call them?

MR. BARANOWSKY: Absolutely.

DR. SHACK: SRAsS.

MR. BARANOWSKY: They are on the SMUG group. They
are on the SMUG group.

DR. APOSTOLAKIS: They are SMUG group.

MR. BARANOWSKY: They are some of the people who
are telling us what capabilities they need.

DR. APOSTOLAKIS: So the agency is in the process
of developing these tools?

DR. BONACA: Oh, yes.

MR. BARANOWSKY: Right, we are. And I think there

is a big difference between, you know, no knowledge and
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perfect knowledge, and what we are is in the middle and
moving.

DR. APOSTOLAKIS: Who told us yesterday that
incorrect knowledge is worse than no knowledge.

DR. POWERS: Their sister organization.

MR. BARANOWSKY: No, we are not saying incorrect.
We are saying if you have some knowledge, and you understand
its limitations, that is better than having no knowledge.

DR. SHACK: Which your sister organization said,
too.

MR. BARANOWSKY: Good. Why don't we go to the
last viewgraph because I don't think we need to say any more
about risk-based PIs, which we covered yesterday, and I
wasn't going to.

DR. APOSTOLAKIS: That's fine.

MR. BARANOWSKY: I need to tell you sort of where
we are heading with this stuff. We are going to try and
streamline the things that we do and make more current and
consolidate the work on initiating events, system and
component reliability studies, common cause failure analyses
and so forth, mainly because we went through a learning
exercise in producing this stuff the first time around or
so,, and now we see that there is a way to bring this stuff
together and still get system component and common cause

failure insights out, but probably integrated them a little
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bit better. So that will be an efficiency type thing.

The other thing, we want to make ASP more current.
Sometimes now it takes six months to get an ASP result out,
because it needs to be more coordinated with the revised
reactor oversight process, where they are making findings,
and, in particular, the Significance Determination Process.

DR. APOSTOLAKIS: Good.

MR. BARANOWSKY: And I can tell you the reason why
it usually takes a long time to do the ASP results, usually
the ones that we, ourselves, get tagged with doing, there is
a lot of questions about the engineering capability of
equipment or the thermal-hydraulic response of the plants.
The ones that are easy, where the equipment was broken and
fell on the floor, and you just punch a little button on the
SPAR models and make it fail, I can do those in, you know,
30 seconds. But going and figuring out whether a pump that
had a degraded condition would have actually provided enough
flow to satisfy the thermal-hydraulic requirements in a
plant, that sometimes can take months.

So it is going to be difficult to get this to be
too fast if we don't have those kind of capabilities worked
into the system in some way.

Then we want to try and prepare this annual report
which --

DR. APOSTOLAKIS: Which we discussed earlier,
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right? This could be the insights and the transient risk.
The report we --

MR. BARANOWSKY: Annual report?

DR. APOSTOLAKIS: Yes.

MR. BARANOWSKY: Yes.

DR. APOSTOLAKIS: Good.

MR. BARANOWSKY: And we would pull it all together
also.

DR. APOSTOLAKIS: Yes.

MR. BARANOWSKY: Instead of having it in four or
five different locations and reports produced throughout the
year. We might still produce individual reports, but we
would have one report. I don't want to say it is reviving
the old AEOD annual report, because it would be a little
different, but it is along that idea. Again, we would like
to try and make that a current kind of thing, not be years
old.

DR. APOSTOLAKIS: When do you think you are going
to have this one?

MR. BARANOWSKY: I think the first cut at it will
come around March of 2001. Well, the reason ig we can't
make all this stuff current until then. There is a lot of
work to take these system initiating event studies and bring
them into some currency.

DR. APOSTOLAKIS: When you say we, how many people
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are involved in this?

MR. BARANOWSKY: Well, that is the other problem.

DR. POWERS: Well, I think that is really a
management issue.

DR. APOSTOLAKIS: I know, but it is information.

MR. BARANOWSKY: We have like --

DR. POWERS: I am going to give you some
information, that I will take the time from now on out of
your hide.

MR. BARANOWSKY: We have 12 staff and $4 million
in contractors. And we won't be able to do all this stuff
in a timely manner that I am listing here, because budgets
keep on changing. I have had some staff reductions. But we
will do as much as we can.

SPAR model, we identified what we wanted to do
that. We want to implement the databases and continue
developing the risk-based PIs.

You also made some suggestions on looking at
licensee shutdown analyses, risk analyses and comparing
them, and some comparisons with fires. I am putting those
down as --

DR. APOSTOLAKIS: Seismic?

MR. BARANOWSKY: Seismic. 2All posgsibilities,
questions whether we have the resources to do these things,

or whether it would be so spread out in time it wouldn't be
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worth doing. We would make that decision to.

DR. APOSTOLAKIS: Peer review, think about the
peer review.

MR. BARANOWSKY: All these things are in the
hopper, but I have limited resources. I have the smallest
branch in the Office of Research. Thank you very much.

DR. BONACA: Thank you. Any other questions?

DR. APOSTOLAKIS: I just want to say that I always
enjoy the presentations of those guys, it is always
informative.

DR. BONACA: Well, I think this is most of the
intelligence that comes within the staff. Not because the
rest of the staff is unintelligent, just because it is a lot
of information that comes from operating experience which is
so important.

Okay. With that, thank you, and I will give it
back to the chairman.

DR. POWERS: Thank you. I will echo my
appreciation of the presentation.

DR. SEALE: High information density.

DR. POWERS: I think it, however, has raised more
possibilities for work than the smallest branch in Research
can tolerate.

At that point, I will recess for 12 minutes.

[Recess.]
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DR. POWERS: We will come back into session. I
want to begin immediately with seeing if any members have
feedback they would like to offer Mario Bonaca in preparing
a letter on the material we have just heard.

I have provided Mario some comments. My comments
are, I see needs for more and different databases than the
agency has. I see this as yet another indication that the
agency needs to completely redo its PRA implementation plan
in the light of the rapid progress that we are making toward
risk-informed regulation. I think updating the existing
plan is no longer sufficient, that we need to take a broad
and holistic look at the entire plan so that we have a
comprehensive development of the kinds of materials that
these gentlemen, Mr. Mays and Mr. Baranowsky, told us about
today.

I also find it striking that the SPAR users
groups, including the senior reactor analysts, are asking
them to develop their models to include low power and
shutdown assessment capabilities at the same the management
is telling the Commission that they have all the models they
need in this area. I think that is a striking difference in
opinion.

I ask are there other members that have comments
they would like to have included in this -- or considered

for inclusion in the report on this work we have just heard
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about?

Dr. Apostolakis, you made mention of points on
peer review.

DR. APOSTOLAKIS: Yes.

DR. POWERS: Anything else that you think needs to
be commented on?

DR. APOSTOLAKIS: I think we should say something
to the effect that this is one of the most useful activities
of the agency.

MR. BARTON: That would be nice.

DR. POWERS: I think we ought to hearken back, I
can remember, since I have been on the committee, Professor
Seale hammering on people that mining the operational
database is going to be the source of information that is
unavailable from other sources. Is that roughly correct,
Bob?

DR. SEALE: Yes.

DR. POWERS: And I think we might just point out
in our letter that this has been a long-time interest in the
committee, of mining the operational database for things to
compare against PRAs and have some validity to the PRAs.

And that might be an excellent lead-in to, I
think, another point that Professor Apostolakis suggested,
that there be some sort of a summary report on this

comparison.
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DR. APOSTOLAKIS: Yes. And it is something we
suggested in the past, and I am not sure anything has
happened, is, again, I don't think that the community out
there at large is really aware of the work that these guys
are doing, and taking advantage of it.

Now, I don't know what they can do. I mean they
do go out and present papers and all that.

DR. BONACA: I tried already to have a draft which
is complimentary enough, and I tried to strength that
portion upfront of the importance. Really, this is the
lifeblood of the agency, I mean.

DR. APOSTOLAKIS: Yes.

DR. BONACA: And that is why, you know, I keep
harping on EPIX, because they keep saying we are going to do
these wonderful things, and then if you look at the chapter
from yesterday, there was -- it ran right through EPIX. And
without it, there is not going to be any of these wonderful
things they want to do.

DR. SEALE: I think you want to be very careful
when you say that though.

DR. BONACA: Oh, yes.

DR. SEALE: We want to say it -- you want to point
out that the people who are in the dark are the rest of the
agency. It is not the utilities, the utilities are

following this EPIX data very closely. They know what it is
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in there. 1Is the rest of the agency that doesn't know what
is in there. And I think when we say, you don't know it, it
is an agency problem more than industry problem.

DR. BONACA: No, I agree with that. And one
comment I would like to make, Dana, would be your comment on
a different type of database is well taken. I wonder if
this is the place to make it. You know, if I look at the
thrust of your comment, really, it is more on the PRA
implementation plan needs a rework, and maybe, my suggestion
would be that we put this comment in the letter that we have
next month. I believe we have a presentation on the PRA
implementation plan. Because if we put it, you know,
narrowly in this letter, it undermines to some degree the
other message we are trying to give, that these people are
important, what they do, it is important.

I don't know if you have any thoughts about that,
but I am afraid that putting it here, it will somewhat
undermine the interaction they are having right now with
INPO to strength the quality of EPIX.

DR. POWERS: Of course I am never opposed to the
idea of focus leads to resolution, as opposed to having a
shotgun approach, and, so, I am perfectly willing to defer
to your judgment on that matter.

I think it is -- I am concerned about whether we

are having the strong support information and technology
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development that this move toward risk-informed regulation
is going to take. I think that when we look at things like
performance indicators and Significance Determination
Processes, you see a crude nature to them at this juncture.
We have the hopes that they improve with time. And if we
don't have strong support efforts going on to develop
technology and develop better indicators, and develop better
processes, those things may become entrenched and they can't
be changed. So I am concerned about that.

But I offer you my comments simply for
consideration, and if you think it is better to wait till
another time, I think that is fine.

DR. BONACA: I can weave in the need for
consideration of an expanded database without reference to
the PRA implementation plan. I would like to stay away from
it right now as far as that portion. But let me see what I
can do.

DR. POWERS: Well, I defer to your best judgment
on that matter.

Any other comments?

[No response.]

DR. POWERS: Seeing none, I think at thisg point we
can go off the transcript.

[Whereupon, at 10:18 a.m., the open portion of the

meeting was concluded.]
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OPERATING EXPERIENCE RISK ANALYSIS BRANCH
PROGRAM OVERVIEW

Purpose of Presentation

o Provide ACRS with an Overview of OERAB Activities
o Discuss Role of OERAB Activities in Regulatory Process
o Present Sample Results of Recent Activities

Content Presentation

Overview of Program Elements
Data Sources

Reliability Studies
Common Cause Failure
Accident Sequence Precursor Program

Risk-Based Performance Indicators (Program detailed to ACRS yesterday)

O O 0O 0 0O
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OERAB PROGRAMS AND ACTIVITIES

Risk-Based Performance Indicators
[Under development]

Methods and Models for Risk-Based Performance RBPI
Indicators Development
[Under development]
:
_________ e e e e e L e —
Accident Sequence Precursor Analyses
[ I ] Plant-Specific
’ Event Analyses
Inspection Reports Standard:zs?Al:‘l)a:ntog:Iaslysis Risk y
o —— e e —_—— e —— e ] L o e e ———— - — —
[ I :
System Reliability Component Initiating Event Common-Cause Prgg:tl;lal:?; g:l:?l;es lndUStry-Wlde
Studies Reliability Studies Studies Failure Studies [Under development] Ana|yses
l | l l :
Reliability and Availability Data System (RADS)
[Under development]
| L ; Operational
L
Data

Other Data (e.g., Equipment Performance

Licensee Event Reports/

Immediate Notification

(SSP1)

Presently available databases and processes

Databases and processes under development

and Information

Sequence Coding and Plant Monthly Operating
Search System (SCSS) Report (MOR) Database Reports, Safety System Exchange (EPIX)
Database Performance Indicator Database

[Under development]
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OERAB ROLE IN REGULATORY PROGRAMS

Risk-Based Analysis of Reactor Operating Experience is a
Fundamental Mission Activity

Supports Agency Goals of:

Maintaining Safety

O
o Improving Regulatory Effectiveness and Efficiency
o Reducing Unnecessary Burden

O

Improving Public Confidence
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OERAB PROGRAM RESULT USES

OERAB Program Elements Application

Risk-Informed Inspections

Risk Assessment of Operational Events

Review of Risk-Analyses Performed by Licensees

Data Sources - SCSS/EPIX/RADS

Monitor Plant Safety in Light of Both NRC and Licensee

Safety Initiatives
Reliability Studies - System and component failure

probabilities and dominant failure modes, operating Input to Revised Reactor Oversight Process
experience trends, and engineering insights

: Review, Prioritization, and Resolution of Generic Issues
ASP - Risk-Significant Events and SPAR model development

Input to Risk-Based Performance Indicator of Plant-
RBPI - Plant-specific indicators and industry trends Specific System and Component Performance

Determine Need for Generic Communications

Verification of Licensee Risk Analyses for Regulatory
Guides 1.174, 1.175 and 1.177 Applications

Update Plant-Specific Data in Accident Sequence
Precursor Program Models
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DATA SOURCES

Risk-Based Performance Indicators

[Under development]

Methods and Models for Risk-Based Performance

Indicators

[Under development]

e wm T T M e e T wen e

Accident Sequence Precursor Analyses

Inspection Reports

Standardized Plant Analysis Risk

(SPAR) Models

RBPI
Development

Plant-Specific
Event Analyses

—— | \
System Rellability Component Initiating Event Common-Cause Prggae!:;?; g{;::es Ind UStl'y-Wlde
Studies Reliability Studies Studies Failure Studies [Under development] Analyses

Plant Monthly Operating
Report (MOR) Database

Other Data (e.g.,
Immediate Notification
Reports, Safety System
Performance Indicator

(ssPn)

Presently available databases and processes

Databases and processes under de\lelopment

Operational
Data
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RELIABILITY STUDIES

Risk-Based Performance Indicators

[Under development]

[}
1

Methods and Models for Risk-Based Performance RBPI
Indicators Development
[Under development]
L
~-'-;;~:;‘::—'-T—'F;—?»'».—"_—_| _______________________ L —— -
‘ T e
! Accident Sequence Precursor Analyses
1 1
TR A 1 Plant-Specific

Standardized Plant Analysis Risk Event Analyses

(SPAR) Models

frwe

o Ol;;el:altor Error Industry—Wide
robability Studi

[Under develo:m:nst] Analyses

1
Reliability and Availability Data System (RADS)
[Under development]
| [ , j Operational
Data

Licensee Event Reports/

Other Data (e.g.,
Immediate Notification

Equipment Performance
and Information

Sequence Coding and Plant Monthly Operating
Reports, Safety System Exchange (EPIX)
t SCSS Report (M h
SearchDSa)gbeaI:e( ) port (MOR) Database Performance Indicator Database

(SSPI)

[Under development]

Presently available databases and processes

Databases and processes under development
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RELIABILITY STUDIES
| and
INITIATING EVENT FREQUENCIES

Purpose: Evaluate Reliability/Availability or Frequency and
Provide Engineering Insights of Risk-Important Systems,
Components and Accident Initiators Based on Operating
Experience

Objectives:

Use Actual Event Demahds, Failures and Unavailabilities where Practical
Analyze Trends

Quantify Uncertainties

Compare Findings with Published PRA/IPE Values
Identify Plant-Specific Differences

Provide Engineering Insights

Compare Results with Applicable Regulatory Activities

O O O O O O O
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SYSTEM RELIABILITY STUDY RESULTS SUMMARY

than IPEs

Mean Unplanned | Failure Unreliability Unreliability
Study Unreliability Demand Rate T Consistency with PRA/IPEs vs Plant Age
rend
(w/recovery) Trend Trend Trend
M Hpe‘;l-DRAF'?’ . PRAs 3 times lower than
{1987-1998; 0.07 . . = operating experience None
HPCS-DRAFT General agreement--Fail-to-run
(1987-1998) 0.06 N = = contribution lower in PRAs None
R%g;ﬂgggr PRAs 3 times lower than
( . 'Y “u = operating experience; restart None
Short (<15 min) 0.03 different in PRAS
Long (>15 min) 0.06
Isolation Condenser General agreement--nature of
(1987-1993) 0.02 = = =0 failures differ None
AFW : 5 Fail-to-run and suction
(1987-1995) 3.0x10 N = = contributions lower in PRAs None
HPI General agreement--some
1087-1997) 4.0 x 10 'Y A = variability among HPI designs None
( with diversity
EDG--RG1.108 General agreement--fail-to-run
(1987-1993) 0.04 ™ ™ =0 higher in PRAs None
W RPS 5 General agreement--reactor trip
(1984-1995) 2.0x10 % N/A N/A breaker contribution different N/A
GE RPS 6 One order of magnitude lower
(1984-1995) 6.0 x 10 '\ N/A N/A N/A
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INITIATING EVENTS INSIGHTS

Combined initiating events frequencies for all initiators are

lower than the frequencies used in NUREG-1150 and IPEs by
factorsof4to6

General transients contribute 77% of all initiating events.
Events that pose a more severe challenge to the plant’s

mitigation systems (non-general transients) contribute the
remaining 23%

A decreasing trend was identified in approximately 60% of all
the categories and headings that had sufficient data for
‘trending analysis (i.e., 10 or more events)

Most risk-significant initiator frequencies decreased at a faster
rate than the overall initiating event frequencies

Loss of coolant accident frequencies are lower than those used
in NUREG-1150 and industry-wide IPEs
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COMMON CAUSE FAILURE DATA AND ANALYSIS

complete CCF events during the period
Instrumentation and Control subsystem has the most
CCF events (30%) Engine (15%), Fuel Qil (13%), and
generator (12%)

No discernable CCF difference among EDG
manufacturers

EDG CCF occurrence rate trend is decreasing

Most CCF events are detected by test and inspections

' CCF Parameter Estimates
Complete CCF Event Trend
04 System and Component | Alpha Factor | Failure Mode
5 HPCI/RCIC Inj. MOVs 1.72 x10* Fail to Close
> 03+
2 o BWR RHR MOVs 2.68 x102 Fail to Open
[v4 .
% o2 PWR HPSI MOVs 3.68 x10% Fail to Open
‘:5; 0181 PWR HPSI MOVs 2.30 x10% Fail to Close
8 | PWR Cont. Spray MOVs 5.18 x102 Fail to Open
0 . EDGs 3.14 x10? Fail to Start -
80 81 82 83 84 85 86 87 88 89 80 91 82 93 84 85
Colendar Yoar PWR AFW MDPs 7.87 x107 Fail to Start
B Observed Fitted Trend
S%LowsrBound  — = 95% Upper Bound PWR HPSI MDPs 2.20 x102 Fail to Start
Example EDG CCF Insights CCF Regulatory Uses
130 EDG CCF events from 1980 through 1995; 24 ° Insights from the CCF program‘ were used in the

resolution of Generic Issue 145. Insights were sent to
utilities via Regulatory Issue Summary 99-03

L] CCF parameter estimates are used in the ASP
Program.

° CCF parameter estimates are and will used in the
SPAR models

° Insights reports will provide component-specific CCF

insights that can be used in inspections, etc
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ACCIDENT SEQUENCE PRECURSORS

Risk-Based Performance Indicators
[Under development]

Methods and Models for Risk-Based Performance
Indicators
[Under development]

RBPI
Development

P‘iant-Specific
Event Analyses

System Reliability
Studies

Common-Cause
Failure Studies

Component
Reliability Studies Studies

Initiating Event

Operator Error
Probability Studies
[Under development]

Analyses

— — — — — — ——— — o, s et s it e e e e}

Reliability and Availability Data System (RADS)
[Under development]

l l

Licensee Event Reports/
Sequence Coding and
Search System (SCSS)

Database

Operational

Data

.

Industry-Wide

Plant Monthly Operating
Report (MOR) Database

Other Data (e.g.,
Immediate Notification
Reports, Safety System
Performance Indicator

(SSPY)

Equipment Performance
and Information
Exchange (EPIX)

Database
[Under development]

Presently available databases and processes

Databases and processes under development
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ASP USES AND USERS

Prompt Assessments of the Risk Significance of Operational Events to

Support Regulatory Decisions by Senior Management [NRR, Regional
Offices]

Evaluate the Significance of Inspection Firidings as Part of the Agency’s
Improved Reactor Oversight Process [NRR, Regional Offices]

Evaluate the Change in Risk Associated with Licensing Amendments
Submitted by Licensees Requesting Changes in Surveillance
Frequencies or Allowed Outage Times [NRR]

Determine the Need for Generic Communications (Such as Information
Notices) [NRR]

Systematic Screening, Review , and Analysis of Operational Experience
Data for Accident Sequence Precursors [RES]

Evaluate the Generic Implications of Precursors, Trend Industry
Performance, and Check Against PRAs [RES]

Regulatory Analyses for Resolution of Generic Issues [RES]
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EVALUATION OF RISK TRENDS IN
ASP PRECURSOR DATA

Trends in the Occurrence of Precursors from 1984 -1998

o Statistically significant decreasing trends were found in for all of the ASP

CCDP bins (i.e., >10°3, 10, 10, 10°), except for precursors with CCDP >
1.0x103

o  With no precursors in 1999 with CCDP > 1.0x10?, a decreasing trend for this
bin will become statistically significant

Comparison of an Annual ASP Index with Core Damage
Frequencies from Individual Plant Examinations (IPEs)

o  On an order of magnitude basis, the ASP Index over the last seven years Is
consistent with the order of magnitude of estimates of CDFs from the IPEs

o CDF average value estimates from IPEs is 6x10°/RY. Average annual ASP
Index for 1992-1998 is 1x10°/RY
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EVALUATION OF RISK TRENDS IN
ASP PRECURSOR DATA (cont’d)

e Modes and Causes of Precursors Compared in PRAs and IPEs

o Review of 1994-97 precursor results showed that about 15% of these events
involved event initiators or conditions that are not included in the IPEs

o Examples:

- Wolf Creek 1994 Blowdown of the RCS to the refueling water storage
tank during hot shutdown

- LaSalletand2 1996 Fouling of the cooling water systems due to concrete
sealant injected into the service water tunnel

OERAB OVERVIEW - 15
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ASSESSMENT OF RISK-SIGNIFICANCE
OF D.C. COOK ISSUES

Special study using ASP methodology

Analyzed risk associated with licensee’s and NRC'’s findings
141 issues analyzed individually and integrally

To date identified 1 issue meeting ASP criteria (> 1E-06)

HELB has the potential fail loss of both CCW trains leading to
RCP seal LOCA and loss of HPI

Four additional issues which have the potential (i.e. under
review) to meet ASP criteria

. 0 HELBs with the potential to fail all AFW, both trains of vital AC buses, or
both emergency diesel generators

- o Pressure locking condition in two MOVs that may fail sump recirculation
capability
o  Seismic event that may cause non-recoverable loss of all ESW trains

Seismic event that may cause collapse of block walls and potential loss of
multiple safety-related systems

O
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SPAR MODEL DEVELOPMENT PROGRAM

Purpose: Provide Standardized Plant Analysis Risk (SPAR) Models

for Use By The NRC In Risk Informed Regulation at Operating
Nuclear Power Plants

e Responsibility for SPAR Model Development

e Users ldentified Need for Simplified Methodologies to Address
the Following:

o Plant Specific Level 1 Analyses

o Level 2/3 Analyses

o Capability for Analyzing: Low Power/Shutdown (LP/SD)
Events; External Events (Fire, Seismic, Flood)

RBPI- 17
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FUTURE DIRECTIONS

Streamline, make more current, and consolidate the initiating
event, system/component reliability, and common cause failure
operating experience analyses

Make ASP more current, coordinate with the RROP and SDP

Prepare annual report on industry-wide reactor safety'
performance: Trends and insights

SPAR model development to support specific regulatory needs

Database updates, RADS implementation

Continue development and begin production of approved RBPIs

RBP1-19
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Comments on Appendix 2.b.
— “Structural Integrity Seismic Loads”

Summary of NRC Draft

To increase the efficiency and effectiveness of decommissioning regulations, the NRC staff has
engaged in rulemaking activities that would reduce the need to routinely process exemptions
once a plant is permanently shut down. Reference 1 provides the technical basis for determining
the regulatory requirements for decommissioning plants using risk-informed decision making.
Table 3.1 (Reference 1) provides a summary of the annual frequency of fuel uncovery associated
with internal and external initiating events. Based on Table 3.1 it is estimated that the frequency
of a zirconium fire is less than 3 x 10, with the dominant contribution coming from seismic
events. The seismic contribution is estimated to be less than 3 x 10, while the contribution
from all other initiating events is estimated to be 4 x 10”7. As described by the staff, other
considerations indicate that the seismic contribution may be considerably lower. Assumption of
the generic frequency of events leading to a zirconium fire at decommissioning plants to be less
than 3 x 10 per year is based on a plant satisfying the design and operational characteristics
assumed in the risk assessment performed by the staff.

Comments on Appendix 2b Structural Integrity of Spent Fuel Pools Subject to Seismic
Loads (Reference 1)

1. Introduction

No significant commerits on this section other than to concur that spent fuel pools (SFPs) at
operating nuclear power plants and at decommissioning NPPs are inherently rugged in terms of
being able to withstand loads substantially beyond those for which they were designed.
Consequently, SFPs have significant seismic capacity.

2. Seismic Checklist

It is not clearly noted in this section, but the important point is that successful application of the
revised seismic checklist provides a high degree of assurance that the SFP HCLPF is 0.5g or
greater. The comments on the conservatisms (in paragraph 2) associated with the design basis
earthquake at licensed NPPs should be moved to a separate section. Furthermore, the
deterministic method should be contrasted with the probabilistic method. This contrast is
important because the deterministic method provides a powerful counter to the veracity of the
probabilistic results at low probability levels.

Deterministic Methods vs Probabilistic Methods
Deterministic Methods

R The design basis earthquake ground motion, or the SSE ground motion, for NPPs were based on
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the assumption of the largest event geophysically ascribable to a tectonic province or to a capable
structure at the closest proximity of the province or fault to the site. In the case of the tectonic
province in which the site is located, the event is assumed to occur at the site. For the Eastern
seaboard, the Charleston event is the largest magnitude earthquake and current research has

established that such large events are confined to the Charleston region. The New Madrid zone

is another zone in the Central US where very large events have occurred. Recent research has
identified the source structures of these large New Madrid earthquakes. Both of these earthquake
sources are fully accounted for in the assessment of the SSE for currently licensed NPPs. The
SSE ground motions for NPPs are based on conservative estimates of the ground motion from
the largest earthquake estimate to be generated from the current tectonic regime. In deterministic
analyses used in the licensing of existing NPPs, one standard deviation is considered sufficient to
incorporate all the conservatism in the final ground motion estimate. For CEUS sites the typical
NPP is designed for about a magnitude 5.3 to 5.5 (about 0.15g). The largest design basis
earthquake for a CEUS site, based on detailed seismological, geological, and geophysical
investigations, is magnitude 6.0 (about 0.25g). In no EUS licensing proceeding has there been
compelling data to require design to an earthquake of a magnitude which would challenge the
seismic capacity of an SFP that satisfies the seismic checklist. For WUS sites the design basis
ground motion is generally governed by known active faults at known distances. Based on fault
length and other deterministic factors the maximum earthquake potential can be estimated.

Probabilistic Methods

References 2 and 3 describe the Lawrence Livermore National Labs (LLNL) and Electric Power
Research Institute (EPRI) seismic hazard methodologies. A seismic hazard analysis (SHA)
estimates the seismic hazard at a site due to the potential occurrence of earthquakes in the region
surrounding the site. Importantly, the historic seismic data is insufficient, at least for the CEUS,
to use as the sole source of information for estimating the various parameters of the overall
probability model. Therefore, it is necessary to rely on “expert opinion” to supplement the data.
One fundamental expert opinion input to the SHA is the upper bound magnitude distribution for
each earthquake source. Figure 1 contrasts the distribution of upper bound magnitude estimates
assessed by the experts in the LLNL study for the host zones containing a New England NPP
with the SSE determined by the 10CFR Part 100 Appendix A process. This distribution of
upper bound magnitude may be plausible, but not necessarily a possible outcome. In other words,
it is not based on any known structure in each host zone description that could cause earthquakes
this large. Within this context, the assessed seismic hazard will generally be higher — because
less is known and the distribution has more probability associated with extreme outcomes, or,
outcomes that in fact cannot occur. The effect of including these extreme outcomes is to
predict incredible ground motions at credible probability levels. Expert opinion on the
distribution of upper bound magnitude is but one of the many opinions rendered in the LLNL and
EPRI studies that have profound effects on the perceived seismic hazard at low (10°) probability
levels. :

The LLNL methodology was initially developed in 1979 to determine SSE values for older NPPs
in the Systematic Evaluation Program. The methodology was further developed to address the
Charleston Issue (SECY-91-135, Reference 4), i.e., to evaluate the contribution to the seismic
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hazard from large earthquakes along the eastern seaboard outside the Charleston region. It
should be noted that the focus of these studies was on the relative contribution of large
earthquakes to the overall seismic hazard, not on the absolute effect. Also, comparisons between
the LLNL and EPRI results was typically made at the SSE level (0.15g to 0.25g - annual
probability of 10 to 10*), not at the ground motion level associated with a HCLPF of 0.5g. It is
noted that given a HCLPF of 0.5g the median capacity (Am) of an SFP is about 1.0g (An =
HCLPF/e ) _ far from typical SSE values. Realistically, only large Charleston like
earthquakes can generate ground motions of the amplitude, frequency content, and duration to
challenge the seismic capacity of spent fuel pools. However, at high ground motion values (1000
cm/sec?), the tail of the attenuation random uncertainty distribution (sigma) allows, with some
non-negligible probability, relatively small events to contribute to the probability of exceeding a
ground motion of 1000 cm/sec?. Figure 2 shows the effect of changing sigma for a point source
at a given distance. These results were analytically determined. As can be seen, at low ground
motions (125 cm/sec?), changes in sigma have a small effect on the probability of exceedance.
However, at high accelerations (1000 cm/sec?) the effect of changes in sigma is profound. The
high probability of exceeding 1000 cm/sec® based on use of a sigma of 0.6g in Figure 2, is driven
by the tail of the attenuation random uncertainty term. For example, 1000 cm/sec? is about 3
standard deviations above the expected ground motion from a magnitude 6.5 earthquake at 100
km. Clearly there must be a physical limit on the strength of ground motion that a given
earthquake can generate. These results don’t make sense and provide a basis for truncating the
tail of the random uncertainty term at high ground motion values. As described previously, in
deterministic analyses one standard deviation is considered sufficient to incorporate all the
conservatism in the final ground motion estimate. Use of a smaller sigma value is a form of
truncation. As can be seen on Figure 2, the probability of exceeding 1000 cm/sec? is reduced by
about a factor 600 by simply changing sigma from 0.6 to 0.4. EPRI results are based on use of a
sigma of 0.5. Based on this information and information previously described in Reference 5,
use of the LLNL probabilistic estimates at high ground motion values may not be credible. EPRI
results are also likely to be overly conservative at high ground motion values.

3. Seismic Risk - Catastrophic Failure

The staff concludes that for those CEUS plants where 3 X SSE is less than or equal to the NEI
screening criterion of 0.5g, then the seismic risk is acceptable low. A similar conclusion is
reached for those WUS plants where 2 X SSE satisfies the screening criterion. For CEUS plants
that exceed the 3 X SSE screening criterion, a detailed SFP assessment will be required to
demonstrate the SFP HCLPF equals 3 X SSE. A similar conclusion is reached for those WUS
plants where 2 X SSE exceeds the screening criterion. This requirement that some plants with
higher SSE values perform detailed HCLPF assessments of their SFPs is not be warranted. The
assumption of this requirement is that the SSE is correlated with seismic hazard, in other words,
the higher the SSE the higher the seismic hazard. Previous studies have shown that the SSE is
poorly correlated with the seismic hazard (see Figure 3). In particular, there are many 0.2g to
0.25g SSE sites with lower seismic hazard estimates than 0.1g to 0.2g SSE sites. SSE tends to be
more correlated with plant vintage than seismic hazard. Based on this information, we
conclude that there should be no SFP screening level distinctions based on plant SSE for
the CEUS. For the WUS, it is reasonable to require that certain plants demonstrate a HCLPF of
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2 X SSE.

4. Seismic Risk - Support System Failure

No comments.
5. Conclusion

The staff concludes that for SFPs in the CEUS with HCLPF values of 3 X SSE or 0.5g
whichever is greater and for WUS SFPs with HCLPF values of 2 X SSE or 0.5g, whichever is
greater, the SFP failure frequency due to seismic is bounded by 3 x 10 per year. As stated by
the staff, “other considerations indicate that the frequency may be significantly lower.”

For CEUS plants that satisfy the seismic checklist and 3 X SSE is less than 0.5g, the seismic risk
is considered by the staff to be acceptably low and no additional work is required. According to
the staff, those CEUS sites (about 27) for which 3 X SSE exceeds 0.5g and 2 WUS sites for
which 2 X SSE exceeds 0.5g would have to perform additional plant specific analyses to
demonstrate a HCLPF value for their SFPs of 3 X SSE and 2X SSE respectively in order to
demonstrate acceptably low seismic risk.

The conclusion that the SFP failure frequency is bounded by 3 x 10 per year can be found in
previous submittals. In particular, it was shown that the assumption of a 0.5g HCLPF and
applying Dr. Kennedy's conservative methodology to estimate SFP failure frequency at all CEUS
sites using both the LLNL and EPRI seismic hazard results, the SFP failure frequency is bounded
by 3 x 10 per year. It is noted that no distinction was made in the previous analysis concerning
cases where 3 X SSE was greater than 0.5g. The basis for requiring a higher HCLPF value for
plants with 3 X SSE greater than 0.5g is neither clear nor compelling. If the basis for requiring a
higher HCLPF value for plants with high SSEs is that the SSE is assumed to be correlated with
hazard it can readily be shown that seismic hazard and SSE are poorly correlated (Figure 3).
Furthermore, it can be also be shown, using just the LLNL results and Dr. Kennedy's
methodology, that there are many sites where 3 X SSE is greater than 0.5g AND the SFP failure
frequency is well below those sites where 3 X SSE is less than 0.5g.

Successful application of the revised seismic checklist provides a high degree of assurance that
the SFP HCLPF is 0.5g or greater. It is noted that given a HCLPF of 0.5g the median capacity of
an SFP is about 1.0g. Realistically, only large Charleston like earthquakes can generate ground
motions of the amplitude, frequency content, and duration to challenge the seismic capacity of
spent fuel pools. In no EUS licensing proceeding has there been compelling data to require
design to an earthquake of a magnitude which would challenge the seismic capacity of an SFP
that satisfies the seismic checklist. The focus of previous seismic hazard studies (LLNL and
EPRI) has been at the SSE level. At high ground motion values (ground motion values that can
be associated with damage to SFPs), the tail of the attenuation random uncertainty distribution
(sigma) allows, with some non-negligible probability, relatively small events to contribute to the
probability of exceeding these high ground motion values. These results don’t make sense and
o provide a basis for truncating the tail of the random uncertainty term at high ground motion
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values. In deterministic analyses used in the licensing of existing NPPs, one standard deviation is

- considered sufficient to incorporate all the conservatism in the final ground motion estimate.
Based on this information and information previously described in Reference 5, use of the LLNL
probabilistic estimates at low probability values may not be credible. EPRI results are also likely
to be overly conservative at high ground motion values.

Based on the results of both probabilistic and deterministic evaluations, it is concluded that for
all CEUS and some WUS NPPs, regardless of SSE value, satisfaction of all the requirements of
the seismic checklist provides sufficient documentation of an acceptably low level of seismic
risk. For the 2 WUS plants at known high seismic hazard locations, a HCLPF value of 2 X SSE
should be demonstrated. This acceptably low level of seismic risk is deemed to be considerably
lower than the bounding value of 3E-6 per year.
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Figure 1 - Distribution of Upper Bound Magnitude Estimates from Reference 2 for a New

England site.
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Figure 2 Effect of Attenuation Random Uncertainty on Probability of Exceedance from a Point

Source
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Figure 3 — Annual Probability of Exceeding the SSE at CEUS sites based on EPRI (Reference 3)



