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PROCEEDTINGS
[8:30 a.m.]

CHAIRMAN APOSTOLAKIS: The meeting will now come
to order. This is the first day of the meeting of the ACRS
Subcommittee on Reliability and Probabilistic Risk
Assessment. I am George Apostolakis, Chairman of the
Subcommittee.

ACRS members in attendance are Mario Bonaca,
Thomas Kress, William Shack, Jack Sieber and Robert Uhrig.

The purpose of this meeting is to discuss the
proposed final ASME standard for probably risk assessment
for nuclear power plant applications.

Tomorrow the subcommittee will discuss the status
of rigk-informed revisions to 10 CFR Part 50, including
proposed revision to 10 CFR 50.44 concerning combustible gas
control systems, issues in the Nuclear Energy Institute
letter dated January 19, 2000, Option 3, and public comments
related to the advance notice of proposed rulemaking on 10
CFR 50.69 and Appendix T, Option 2.

The subcommittee will gather information, analyze
relevant issues and facts, and formulate proposed positions
and actions, as appropriate, for deliberation by the full
committee.

Michael T. Markley is the cognizant ACRS staff

engineer for this meeting.
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The rules for participation in today's meeting
have been announced as part of the notice of this meeting
previously published in the Federal Register on May 16,
2000.

A transcript of the meeting is being kept and will
be made available, as stated in the Federal Register notice.
It 1is requested that speakers first identify themselves and
speak with sufficient clarity and volume so that they can be
readily heard.

We have received no written comments or requests
for time to make oral statements from members of the public
regarding today's meeting. However, Mr. Robert Christie of
Performance Technology, Incorporated, has requested time to
make a presentation during tomorrow's session concerning
proposed revision to 10 CFR 50.44.

We will now proceed with the meeting and I call
upon Mr. Gerry Eisenberg of ASME to begin.

MR. EISENBERG: Thank you. I am Gerry Eisenberg,
Director of Nuclear Codes and Standards at ASME, and I want
to thank the subcommittee for this opportunity to brief the
committee as well as to receive direct and early feedback on
our proposed ASME PRA standard. I think this feedback is a
very important part of our process.

With me at the table here, all the way to my

right, is. Karl Fleming, a member of our Project Team and
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6
Standards'Committee; Sidney Bernsen, who is the Chairman of
our Standards Committee; and Ron Simard, who is Chairman of
our Project Team. Also, supporting Project Team members
Rick Hill, Barry Sloane, Ray Schneider and Ian Wall.

7With that, I would like to turn it over to Dr.
Bernsen.

MR. BERNSEN: Good morning. My name is Sid
Bernsen. As Gerry said, I am Chair of the Committee on
Nuclear Risk Management, the Standards Committee that is
responsible for approving the standard and maintaining it.

We have a few visuals and they are also in a
handout. It was prepared for both the workshop that we held
yesterday and for this meeting today. I don't intend to
cover in detail all of the slides, but they are for your
information.

The first, just to review where we have been and
we are finally -- we are happy we are finally back here
again to talk to you. We are using the ASME redesign
process which involves using a project team of experts to
develop the document, publish it for early public and
comment, and then it will be approved by our committee,
which is a balanced committee without any dominance in any
sector, and the work is overseen by the Board of Codes &
Standards. And we intend for the standard to be recognized

as an American National Standard, we are going to submit it
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to ANSI fbr approval.

The current status, historically, as you know, we
issued dréft 10 for comment in the spring of '99. We
received 49 responses and well over 2,000 general and
specific comments and suggestions. This project team has
worked intensively to address the comments. I am not aware
of any effort in standards that involved as much as time
investment on the part of the people. The NRC, the industry
have all participated heavily in this thing. Project team
members have worked extremely hard to address the comments.

-Our draft 12, which is the one in your handouts,
was issued for comment June 14th, and with it is included a
white paper that summarizes where we have been and where we
have come’ to.

Just briefly again, the scope and purpose of the
standard, it covers a Level I PRA analysis of internal
events at power, excluding fire, and a limited Level II,
sufficient for LERF evaluation. It is developed to support
risk-informed applications, including, of course, those
within the ASME Codes & Standards framework, the inservice
inspection, inservice testing, and others underway. And it
is developed to support the use of existing PRAs, which, as
we get into our discussion, is something to keep in mind.

It provides a process for determining the ability

of a PRA to support an application and it provides options

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

for augmenting the PRA either by adding to it or by
supplementary analysis to handle those cases where the PRA
has weaknesses and deficiencies.

Projected schedule, perhaps a bit optimistic, but
we are going to work toward it. August 14th, the comment
period ends. The project team will work to disposition the
comments and we hope by early October it will go to the
committeeffor approval, and that particular package will
include responses to the substantive comments. We will
probably go for a parallel public review at that time, the
formal public review.

~Then the votes from the committee are due back in
a month. 'The team will work to resolve the comments. And
if we are successful, the whole package can go to ASME Board
of Codes & Standards for their concurrence before the end of
the year. And the ANSI process may take a month or so more.

The purpose of this review, and, as you know, we
held a workshop yesterday where we introduced this to a
number of: members of the industry and public, is primarily
we want to make sure that we have resolved your specific
comments, your meaning in the case, obviously, ACRS sent a
lot of comments through the staff. And we have tried to
address them, but we really need the feedback from you on
how well we have done, the acceptability of other changes we

have made in response to other comments.
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Recommendations for the future. This is a living
document. We are probably going to have to defer a number
of the comments and recommendations for future
consideration, so long as we come up with a standard now
that is adequately comprehensive and usable. And we hope
that the comments will be supported with a basis,
justification and proposed wording.

The only other thing I would like to mention is we
do have a number of representatives of the project team here
today. They are participating as individual experts. Their
comments don't necessarily represent the position of the
committee or ASME. Obviously, we haven't formally approved
the standard, and, therefore, we don't have an ASME position
on the standard, but I think you will hear from people who
are quite_knowledgeable and, in a few cases, we may even
expose some still areas that need resolution, where there
are some differences of opinion and approach.

And we certainly welcome your interest, which we
know has been continuing, and the input that you have
provided to us. So, with that, I am going to turn the
meeting over to Ron Simard, who will discuss in more detail
the comments and what we have come to. Thank you.

MR. SIMARD: Good morning. I am Ron Simard. I
would like to acknowledge two more Project Team members who

have joined us since Sid made his introduction, Frank Rahn
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10
and Mary Drouin.

Gerry, I would like to sgkip right to the slide
that summérizes the comments that we got on Rev. 10, because
what I would like to do is set the stage for Karl Fleming's
presentation and the more detailed discussion that I expect
we will get into about the approach we have taken in Rev.
12.

But let me try to help you understand what was
behind our rationale for the approach in Rev. 12. As Sid
said, we got a substantial number of written comments at the
end of the comment period on Rev. 12, and I am holding this
up. This is a two-sided copy. And in addition to the
comments that you see here that were submitted in writing,
we had discussions at a public workshop held shortly after
Rev. 10 was released, and at a number of key industry
meetings throughout the year. And what you see on this
viewgraph is my attempt to summarize what were the very
strong and clear messages that came through in all these
various discussions.

There was a very strong sense that Rev. 10, was it
was written, was too prescriptive, and it didn't allow the
flexibility needed to apply it to a variety of risk-informed
applications. One thing that we heard throughout the year
was that somebody had counted the number of "shall®

statements that were in the standard, and I am not going to
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11
propagate that number by repeating it here, but there was
perceived to be a large number of "shalls."

iNow, there were a number of concerns with that,
and I thiﬁk one concern that really bothered us the most is
that they said the large number of shalls made it very
difficult to use with the process that we had laid out in
this standard for our risk-informed application. And the
related rémark in the second bullet here is that we needed
to do more to allow users to distinguish among the grades of
application, given that there is, you know, a pretty broad
spectrum of applications that require different levels of
PRA capability. And again, another related comment in the
third buliet is that the applications that we are trying to
support today are applications that involve the wide mix of
PRAs. I think you all are familiar with the variety of PRAs
that are out there today.

And finally, there is a considerable amount of
work that has gone on in parallel with us developing this
standard to assess the quality of PRAs, and that is through
the industry certification process, which I understand you
are going to talk about tomorrow. But as we were working to
develop our standard, the guidelines for that process were
being developed, and visits were being carried out. I am
not quite sure where we stand today, but I have heard that

by the time -- well, certainly, by the time this standard is
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12
out, most of the plants today will have had one of these
visits.

So, again, a very strong comment came through in
the written comments, in the workshop, in the discussions
throughout the year, that these visits were providing a lot
of good iﬁsights. And they also represented a significant
commitment of resources, and we needed, where possible, to
acknowledée that and allow a user to make use of any
insights from a previous peer review in the way that we
structured the peer review requirements in our standard.

And finally, although it is not on there, there
were also a number of comments that were favorable with
regspect to Rev. 10. A number of commenters felt that,
despite the various comments that I just said about the lack
of flexibility and difficulty in applying the requirements
in Rev. 10 to the process, that, in fact, there was some
good‘stuff in there. There were some very -- sgome
characterizations of a PRA that really made sense and were
worth maintaining.

S0, this is what we have tried to do in our
approach to Rev. 12. I won't get into too much detail in
the interest of time, knowing that Karl is going to cover
the approach that we have taken to recognizing different
categories of application and restructuring.

-But I would like to point out a couple of other

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

13
differences that you will notice between Rev. 12 and Rev.
10. There is a fair amount of restructuring. For example,
we had what we would proposed as a mandatory appendix to
Rev. 10 of the standard, that had a database to be used for
generic data. And it was decided by the Committee on
Nuclear Risk Management that the standard is not the right
vehicle for that, but they have taken that on for
consideration in the future, whether or not it would be
appropriate for them to issue a separate standard on that.

Another thing that we have tried to do is we have
tried to emphasize that, really, the heart of this standard
is the process we have laid out for using the standard in a
risk-informed application. So, cosmetically, we have moved
that process from the bank of the standard now to the very
first thing that you see once you have read the definitions.
And second, we have tried to make that standard more usable.

.The other thing that we have tried to do, again,
responding to those comments that we talked about earlier,
is we have tried to link the requirements for the various
aspects of a PRA in our standard to corresponding criteria
in that industry certification process where we could make
the linkage. So, where we could see that one of the
requirements in our standard was equivalent to a criterion
that was being used in the cert process, we explicitly

recognized that.
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14

When Karl -- if Karl goes into the viewgraphs he
has got, for example, of one of the tables of requirements
in Rev. 12, you will see in the leftmost column, there is a
unique identifier for each requirement. And where we can
identify a corresponding criterion in the cert process,
there is also -- that number is there.

‘The other thing that you will notice is that where
we have retained a Rev. 10 requirement, we have also put in
the number of the subsection where that requirement appeared
in Rev. 10. Only for this review and only to assist you as
you compare what you are looking at today with what was in
Rev. 10. Those numbers will come out when it is published.

. The only thing that I might do -- Gerry, would you
put up the last viewgraph, the flow chart, please?

This is something that Karl is not going into in
detail, and that we wouldn't expect to be -- I want to make
sure that we hit it now before we get into the way we have
structured the requirements. I want to emphasize the
importance of the process again.

This slide summarizes some of the main points of
the process as we have laid it out in Rev. 12. We
emphasize, for example, that the process is -- that the
requirements in the standard, for example, apply only to a
PRA that is going to be used in this process. So, the

requirements in Section 4 apply only to a PRA that is going
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15
to be used in Section 3. They are not meant to describe a
PRA that is going to be uged outside that context.

‘MR. EISENBERG: You might point out that it is the
last one. They are looking for it.

‘MR. SIMARD: In case you are having the trouble
finding the slide that is up there now, it should be the
last slide that is in the handout with my name on the front.
You got 1it?

The other thing is that in the second bullet, we
have added a statement to say that we -- the process
intended to be used with a PRA, that has had a peer review,
that meets the requirements of Section 6 of the standard.

A third point that I think came up again
vesterday, we had some useful feedback yesterday, I think
maybe we need to emphasize this a little bit more, is that
in the process we go through the various aspects of the PRA
requirement by requirement, as opposed to saying the entire
PRA has this level of capability. In certification
language, we don't say this is a Grade 2 PRA or a Grade 3
PRA .

. And finally, it is only those aspects of a PRA
that you need for the application that you are considering
that would have to meet the capability level that we lay out
in our standard.

DR. BONACA: I would like to just make a comment
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16
for the record, because we discussed this yesterday at the
workshop. I still have an issue or a concern with the
presumption that there is in Box A, that one can say this is
my problem and this, all I need to do is to develop this
primitive model and that is good enough, because, as I
mentioned yesterday, I have seen it hundreds of times and
that we use PRAs for so many years.

. The PRAs always surprised us with findings about
dependencies that we did not understand when we were trying
to address a problem. PRAs always surprised the
specialists, they surprised the electrical engineers or the
mechanical engineers about things that they had not
imagined, and most of them were in the description of the
support systems.

.And I am saying that I don't think it is a major
issue, however, I feel that the standard right now, it
doesn't provide any warning to this kind of issue, at least
in the forward where the distinction is being made in the
process. There have to be some forewarning that says that
changes proposed to be addressed with a Category I type of
capability should be very limited. I mean there is a
message somewhere here, but it is not very well
communicated. And this point of the importance of the
dependencies that cannot be intuitively understood up front

has to be presented. That is a judgment I have. And I
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17
present yesterday, Karl. And, you know, anybody who has
used extensively PRA always gets these kind of findings and
surprises.

CHAIRMAN APOSTOLAKIS: So, how would you change
Box A?

DR. BONACA: I would not, maybe not change Box A,
but in the text where you have a description, in fact, of
how the steps are being done, there has to be a very clear
warning that there is always a risk in limiting your
projection of a model that you may miss something there.

"MR. SIMARD: Thank you. That is useful comment.

. DR. BONACA: And I can verbalize it and put it
down in writing and send it to you as a comment, I think.

CHAIRMAN APOSTOLAKIS: Yeg. I think I would
appreciate it.

DR. KRESS: Would it be useful, Mario, to say --
say, you have identified your issue as a Category 1 type PRA
need, to use that Category I PRA in an iterative fashion to
verify that, sure enough, it was a Category I? Oxr is that
lifting yourself up by your bootstraps too much?

- DR. BONACA: Well, I guess what I am trying to say
here is that if I had the Category I that I tailored to
address my issue, and then I did the same evaluation with a
Category III, for some changes, Category III will tell me

something. different than Category I.
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DR. KRESS: Tell you something too much different
than Category I.

‘CHAIRMAN APOSTOLAKIS: It is really Box C that you
comment is addressed --

DR. KRESS: Yes, determining.

CHAIRMAN APOSTOLAKIS: It determines the category.
That is where the warning should be.

DR. BONACA: It maybe ought to go there. Yeah.

CHAIRMAN APOSTOLAKIS: Determine the category of
application.

'DR. BONACA: Okay.

CHAIRMAN APOSTOLAKIS: That is I, II, or III,
Roman I, II or III.

'DR. BONACA: Okay.

CHAIRMAN APOSTOLAKIS: Mario is questioning
whether Category I is always sufficient, even when you think
it is.

,DR. BONACA: Or that if you upfront can make a
decision.

DR. SHACK: I think it is really Box A he is
talking about, it is always Box 2, that you have somehow
identified the problem and you have limited it already
upfront.

CHAIRMAN APOSTOLAKIS: Then how about Box 5? That

is where you determine the category. 2 and 5 are related, I
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suppose.

DR. BONACA: No, this is in the choice of the
specific requirements, the set of requirements they are
going through. The first assessment up there is how large
-- how weil is my model supposed to be in order to address
this specific question.

CHAIRMAN APOSTOLAKIS: I think we are going to
have a discussion of the categories when Karl gets up there,
the appropriate slides. So let's say that we note the
comment .

I think Mr. Bernsen wanted to say something.

MR. BERNSEN: I was just going to say that perhaps
we do have something, I think it is in the quantification
area, where we say, when you are all done, you have got to
review this for reasonableness. And it may be that it would
be better to consider as an option, when you get done doing
the application, look back and see that you have had a
reasonable --

DR. BONACA: But if you look at the
quantification, I mean you have statements like, you know,
for Category I, you may want to check that the truncation
total does not exceed the CDF from the rest. I mean you may
want to do that.

MR. BERNSEN: That type of thing, right.

DR. BONACA: This is so loose that, you know,
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there is not really a verification that you are making. You
know, if I go through those requirements on the
quantification, they don't give you any --

MR. BERNSEN: What I am saying, a similar thing at
the end of the application, when you have done it and you
have your results, then you need to sit back and look at it
and say, what have I done, is it reasonable?

DR. BONACA: I just, the last testimony, my main
concern is that if there is a presumption in this, and
people in good faith may think, and probably they are
thinking today, that they have very limited model and they
can do the world with it, because there is sufficient
description But the fact is I can tell -- I mean anybody
who uses the PRA, how many times the PRA provides surprises
to the deterministic people, because it provides
dependencies that they don't understand upfront, so.

MR. SIMARD: Well, I think at this point what I
will do is, I think at this point I will end and let Karl
start walking us through the way the requirements are
structured in more detail. And then that will help to give
us specific examples before us that we can talk about.

. CHATRMAN APOSTOLAKIS: Good idea.

»MR. SIMARD: I will just note one thing, if we
have any comments in particular about the Level II LERF

analysis,. all the sections, the nine elements of the PRA
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21
that we describe in our standard were assigned to various
members of the team with one team member as the lead. 1In
the case of the Level II LERF analysig, the team lead was
Ray Schneider, who, unfortunately, has a conflict and will
have to leave here around 10:00. So, if we have additional
comments beyond that, I think other team members can help,
but it might be good, if there is anything really
substantive, to try to involve Ray if we can.

CHAIRMAN APOSTOLAKIS: Perhaps after Mr. Fleming
gives us an overall view of the methodology, we can jump
into LERF and make sure that the comments are covered. Now,
who is this Mr. Fleming?

MR. FLEMING: My name is Karl Fleming and I am --

~CHAIRMAN APOSTOLAKIS: The committee is not
familiar with you.

MR. FLEMING: I am a member of the Project Team
working on the standard.

CHAIRMAN APOSTOLAKIS: Okay.

~MR. FLEMING: I would like to begin my
presentation with a few comments on Mario's concern, because
I think it is a valid concern. But there are a couple of
comments I want to make that could perhaps mitigate the
impact of your comment.

On one, I think one part of your comment

indicates, and I agree with this wholeheartedly, there is a
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critical mass for a PRA, that before we can even put the PRA
label on something called a PRA, it has to meet some minimum
qualifications. 2And it is certainly our intention that the
Category I requirements capture that, and if there are some
specific problems or limitations with our requirements that
don't get us to that critical mass, we certainly are anxious
to get that feedback.

But another reflection I want to make is Ron
indicated there has been, you know, more than half of the
plant PSAs have been subjected to this industry
certification peer review process. I have participated on
about 10 of them myself. And I don't think there is a
Category I -- I mean I doubt, I haven't seen all of them,
but, based on my evidence, I would doubt if there is a full
Category i PRA out there.

I think every PRA out there has many elements that

would classify as Category II and some Category III. And I
think the concept of the block diagram that we have shown
earlier is to try to clarify that a given PRA may have an
outstanding accident sequence model for transients and
LOCAs, but may be very weak for ATWS or very weak for
station blackout. So, there may be specific areas of the
PSA that are Category I or maybe not even Category I, but
other aspects of their PRA and systems and data treatment

that may be very good.
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So the block diagram is meant to clarify that, for
some applications, what -- the current PSA, with its
weakness and strengths, could be adequate for a given
applicatibn, and to advance the concept that perhaps one can
use the PSA today and incrementally, you know, build on its
capabilities without having to invest huge resources to
bring the whole PRA up to some level before they can begin
to apply it.

'CHAIRMAN APOSTOLAKIS: Speaking of resources,
Karl, you are very experienced with these things, given that
most units have an IPE now, what do you think the cost would
be, roughly, for the utilities to upgrade those to a good
Level II PRA and then a good Level III PRA? What are these
huge resources we are talking about all the time?

Igs it $10 million or half a million dollars?

“"MR. FLEMING: I would say that if there is an
example of a PSA that went to the minimum, might be
requirements and not much further, and did not update it and
so forth and needed to do risk-informed applications, I
would say that the typical cost upgrade, if they just sort
of purchased the services from a consultant company, may be
one million dollars to update the Level I PSA, and perhaps
half a million for the Level II.

. CHAIRMAN APOSTOLAKIS: So with a million and a

half, they would have a very good LEVEL II PRA?
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MR. FLEMING: Right.

CHAIRMAN APOSTOLAKIS: And the would not need to
agonize over Category I, II, III, and all these things?

MR. FLEMING: Right.

CHAIRMAN APOSTOLAKIS: So I'm a little puzzled
here. Where are these limitations in resources and so on?
It seems to me a million and a half, considering the
benefits that the utilities will have from the PRAs, is
nothing.

And yet we hear all the time that there are
limited resources, that we have to develop standards that
recognize that you don't need a good PRA for all
applications, and debate it.

You know, we spend a million and a half debating
when you need a PRA, instead of spending it doing a good
one.

Now, Mr. Sieber, I think, has something to say.

"MR. SIEBER: Well, my comment is that in the
context of budgeting for a nuclear power plant, a million
dollars is something. And it takes at least two people,
full-time, to keep the PRA up, and that adds to your
employment list.

And so it's not inconsequential.

CHAIRMAN APOSTOLAKIS: It is no inconsequential,

but I think we're spending that much money arguing 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

25
quality and arguing about -- instead of just doing it. Of
course, this has nothing to do with the ASME standard which
is facing reality, of course.

‘But I was just wondering why we have all these
things. But anyway, you answered my question.

MR. FLEMING: I think that whatever the resources
are and whoever wants to decide to allocate those resources,
it's also a legitimate consideration to optimally allocate
those resources so that you're adding the resources in the
parts of the PSA that you need to apply today, so don't
necessarily have to go out and put a bit chunk of resources
in at once.

CHAIRMAN APOSTOLAKIS: It seems to me that the
Revised Overgight Process has sent a clear message that this
Agency is serious about risk-informing the regulations.

.MR. FLEMING: Right.

CHAIRMAN APOSTOLAKIS: So whether the utilities
want to spend a million dollars now, or drag their feet and
spend it three years from now, I think it's coming.

MR. FLEMING: Right.

CHAIRMAN APOSTOLAKIS: And the Staff was
authorized recently to request risk information from the
licensees, even if they choose not to submit risk
information. So now you tell me what those signs are.

. MR. SIEBER: Right.
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DR. BONACA: I would like to add just one more
thing, Mr. Chairman, which is --

CHAIRMAN APOSTOLAKIS: George, for you.

DR. BONACA: I totally agree with your statement
that I don't know of any PRA out there that is just a
Category I. But also, I would like to remake the statement
that I made yesterday that if there was one Category I PRA,
it would be a dog. I mean, I would be really something that
you would not want to use for anything.

And then we have a standard, however, that would
allow for a PRA to be that poor, because it doesn't say here
that only some aspects should be Category I, and others
shouldn't be.

CHAIRMAN APOSTOLAKIS: If you remember yesterday,
we discussed something that I believe the gentleman from
ASME agreed that if you think in terms of Regulatory Guide
1.174, and you remember the almost white lower left-hand
side corner, then as you move towards the boundary, it
becomes darker and darker.

Category II, I believe we said, really would apply
to the nearly-white area. As you moved to the darker areas,
then you enter Category III, which I think is a very good
description of the categories. I mean, that really
cleared it up for me.

And the other important thing, Mario, which is
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relevant to your question, is that there is no room for
Category I there. 1In the context of 1.174, I don't see a
Category I playing a role.

DR. BONACA: You're right. I'm not saying that.
I'm only saying that when I look at the standard, I have
always had an expectation that standards are the standards,
which is, you know, I have something I can look up to, and I
know I can do something with that standard.

And so, I'm a little bit troubled by -- and I
recognize, totally, the point that you are making, about
only looking at certain attributes.

. But, taken in a vacuum, you could think about, you
know, these are Category I and what could I do with that?
And the issue -- and the answer isg, you can do much with it,
which is a very poor --

- CHATRMAN APOSTOLAKIS: Karl, you remember many
years agoibin order to streamline the PRA, there was a Phase
I where people used rough point estimates, looking at other
similar PRAs, PRAs for similar plants.

And they came up with a list of dominant sequences
before they started doing a more detailed analysis.

Now, as I recall, that list was pretty good. I
mean, a detailed analysis did not really upset the order
that you got.

Would you say that that kind of a crude ranking
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would be a Category I application?

MR. FLEMING: Well, I think that it would. I
think the main difference might be some of the documentation
requirements.

Those limited-scope, Phase I PRAs that you're
talking about, their primary purpose was to optimize the
resources for the full PRA.

CHAIRMAN APOSTOLAKIS: Right.

MR. FLEMING: And I don't recall many important
decisions being made.

CHAIRMAN APOSTOLAKIS: No, no.

_MR. FLEMING: On the basis of that.

CHAIRMAN APOSTOLAKIS: I agree.

MR. FLEMING: It was a way to risk-inform the PRA
itself.

CHAIRMAN APOSTOLAKIS: But the results, though,
were fairly robust.

MR. FLEMING: Yes, if experienced people are doing
the PRA, they are capable of coming up with dominant
sequences very quickly, with maybe ten percent of the
resources of the PRA.

~DR. KRESS: George, with respect to your
categorization, linked to the white to dark, the problem I
have with that is that white-to-dark space hag -- is in a

plane at which you have to have the absolute value of the
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CDF already, and the absolute value of the LERF.

That means you have to have a Category III to
determine those numbers, before you even enter into that
space.

CHAIRMAN APOSTOLAKIS: If you want to be a purist,
that's correct.

DR. KRESS: Yes, well, I am a purist.

CHAIRMAN APOSTOLAKIS: There are situations, I
think, where you have an idea that you are really way down
there.

Some of the newer plants are highly redundant,
they produce numbers like ten to the minus six. Now, you
might say that if you don't have a complete PRA, that number
could be as high as ten to the minus five.

But you're still --

DR. KRESS: You still could estimate.

CHAIRMAN APOSTOLAKIS: -- in that region, so I
mean, at least trying to tie it to the decisionmaking
process, helps, I think. But, again, you can never draw a
line and say Category II to the left and III to the right.

We have a request?

MR. SCHNEIDER: Yes, Ray Schneider, Westinghouse.

One of the issues with the Category I is that if
you view that some PSAs will have Category I elements where

they were intended to be conservative in the modeling, tried
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to give a higher estimate of CDF, which tried to give a
higher estimate of LERF, and in those cases, you can make
decisions within certain regions, as long as you're making
the decision based on a well-focused assessment, and you
understand what the limitations of the PSA is, and that you
understand the uncertainty bounds are with respect to the
uncertainties.

And so if you are on the high end, you can make
reasonable assumptions, so that while we're not -- the
standard isn't purporting to say you should have -- anyone
should have a Category I PSA, but Category I PSAs could have
Category I elements within them that -- where certain
assessmenﬁs can be made, and made quite effectively and
gquite robustly.

DR. BONACA: I understand.

MR. RAHN: Mr. Chairman?

CHAIRMAN APOSTOLAKIS: Yes.

"MR. RAHN: Frank Rahn, a member of the Project
Team.

I know it's hard to believe, but there are
potentially some ramifications that are non-regulatory in
nature, where we don't even need to, for instance, consider
a Category II, but where a Category I may be well sufficient
to make a decision.

Again, the purpose of a PRA is a guide to your
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thinking, and there are applications, as example, making
insurance decisions, which are based on some insights in PRA
where we've used this, things like trip meters which may be
economic decisions.

So the ASME is not only serving, if you will, the
regulatory applications, but a whole spectrum of other
applications where a Category I application may be
sufficient.

‘"MR. SIMARD: Karl, are you done?

CHAIRMAN APOSTOLAKIS: No, we are discussing
Categoriesg without -- I suggest going directly to the
categories.

MR. EISENBERG: Show me which one.

MR. FLEMING: The next one, actually.

'CHAIRMAN APOSTOLAKIS: Either the second or the
third.

MR. FLEMING: In the effort that we went through
to prepare this draft, we were attempting to meet several
objectives, one of which was to retain the technical
resources that had been set forth in Draft 10, and also to
try to match up the requirements to the certification
process.

“We spent quite a bit of time in the last sgix
months, working on the definition of the application

categories, because the detailed supporting requirements are

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

32
all specified in terms of three different application
categories.

‘We came up with three categories that match the
top three categories of the industry's peer review and
certification process.

We go in there, recognizing that a given PRA will
have to bé examined for their capabilities with respect to
the detaiis of the PRA. Individual elements and individual
parts of the PRA within an element may fall into different
categories, and with that recognition, we'd like to be able
to provide a set of tools for the utility to use, so that
they can find the appropriate applications to support the
requirements.

We might move to the next slide, please. A little
bit on the definition: I think George's descriptions were
provided some good insights.

" The Category I applications, we define in terms of
decisiong that are normally made based on deterministic
analyses.  And if you had a PRA, you could supplement those
deterministic insights with PRA insights.

_But these are applications that refer to actions
that the utility has to do anyway, with or without a PRA,
and with the availability of the PRA resources, can provide
additional insights.

Category II was intended to line up with risk-
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informed applications, the minimum applications that might
be required to support a risk-informed application in which
you need a balanced set of PRA insights and deterministic
analyses..

‘Category III applications get up into the area
where in Reg 1.174, you need to increase management
attention, where the decision more heavily hinges on the
validity and absolute values of the PSA.

DR. KRESS: Let me ask another question: I like
to think in terms of uncertainty. And it seems to me like
you could link each category toithe degree to which you need
to know the uncertainty.

For example, Category I looks to me like you need
to know the uncertainty, because the application is of such
a nature that you cover it otherwise with the deterministic
analysis.

Category II, you probably need to know something
about the uncertainty, but you can probably do it with a
sensitivity-type analysis.

MR. FLEMING: Right.

DR. KRESS: Category III looks to me like it needs
a full uncertainty analysis. Is that a good way to look at
these?

MR. FLEMING: Yesg. There are several different

attributes of the PRA that we have looked at across these
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application categories.

And uncertainty is one of those. 1In fact, we'll
go on to Slide Number 4 where we identified the
differentiation across these categories with respect to the
expectations for uncertainties.

In Category I, there certainly is a need to
appreciate the sources of uncertainty and the general
concepts of uncertainty that are behind the PSA results.

In the Category II, there is an expectation that
you can understand uncertainties well enough to be able to
identify your CDF and LERF estimates with mean values.

That means you have to think adequately through
your uncertainties to be able to say that the point
estimates you're calculating are reasonable estimates of the
mean value.

“And then finally, in Category III, a full
quantification of the epistemic and alliatory uncertainties
is expected, which is consistent with Reg Guide 1.174
expectatipns.

DR. KRESS: I should have looked ahead to see your
slide.

MR. FLEMING: Yes. So that is one of the
dimensions. Another dimension is the extent to which the
decisions may impact the licensing basis with respect to

safety-related systems, structures, and components.
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And as Frank Rahn mentioned, there may be
applications in which the utility might want to make some
changes to the balance of plant to reduce the -- to improve
the reliability of the plant, in which case, it does not
have to apply to the NRC for these types of decisions, and
may have somewhat less requirements to document the PSA so
that a regulatory body can participate in the peer review
process.

CHAIRMAN APOSTOLAKIS: Now, again, this is
something that came up yesterday. When we discuss these
things, I think it's important to always bear in mind what
the purpose of this is in the standard.

"In other words, I don't think anyone will come to
the NRC and say, well, this is a Category II issue, and
that's why I did it this way; don't ask me any questions.

~The staff will say, well, excuse me, but here are
100 guestions. So that's not the intended use.

The intended uge is before they come here, to
think about the issues. What would be required? So there
is a contribution to the general, I would say, elevation of
the state of the art to a certain level.

So the licensee will know in advance, what kinds
of things are really expected of the PRA. So when they come
here, they will be prepared.

~So in that sense, I'm fairly comfortable with
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this, because it recognizes, you know, reality.

I mean, we can argue about the words and put in
1.174 references and so on, but I -- but if the intent was,
I mean, to have somebody come and say, gee, the standard
says Category II, and you are asking questions about
Category III, well, excuse me, then I'm against it.

But the Staff will always be free to ask the
questions that they feel are appropriate to ask.

So, that's fine with me. If the licensee wants to
think that it's Category I and come here and be surprised,
well, that's one more surprise for Mario here.

PRAs surprise people in a lot of ways. So, I'm
happy with the -- I mean, not the details, but the whole
idea.

DR. BONACA: I didn't not express an opposition to
the way that the standard is being -- I believe, however,
that there is need for -- I think, in the text, you know,
the presentation, I think, is clearer than the text.

There is a need to trangslate some of this into the
text, so there is a clearer understanding of the limitations
of PRA Category I, and, therefore, you don't stray from this
approach.

CHAIRMAN APOSTOLAKIS: In the context of what I
just said, of helping the licensee understand what is

happening here, so that he won't be surprised before the
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Staff, that would be a very valuable thing to do.

DR. BONACA: Yes.

MR. FLEMING: The other thing that came out in our
presentation yesterday, and I think we got some feedback
that we could improve our presentation of this in the text.

And that is that there is also an expectation that
in terms of the scope of coverage of these requirements, in
terms of the dominant and risk-significant accident
sequences.

And in this slide we bring out the expectation
that for Category I applications, we have a set of
requirements, and we expect those requirements would capture
the critical mass issues before we could put the label of
PRA on the product.

But we impose the requirements on the treatment of
the dominant sequences. And so, for example, there may be
some requirements that have to be applied to the dominant
sequences that are not important for the non-dominant parts
of the accident sequences.

When we go into Categories II and III, we have to
extend the application of these supporting requirements to
all the risk—significant sequences. And if we go up into
this area of increased management scrutiny, we may have to
go beyond. the risk-significant sequences to some of the even

less important sequences, to the extent that that may impact
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the decision.

So, that's another characteristic of these
requirements, and one of the feedback discussions we had
yesterday is that we probably need to work on a definition
of what we're talking about when we use these terms,
dominant, and risk-significance.

We did not include those in the actual definitions
section, and I think we got some feedback that we would be
well adviged to add that.

If we can skip the next slide, so, working sort of
from a top-down fashion, we, of course, then have the
elements, the nine elements of the PSA, and these are the
same nine elements that we used in Draft 10.

~And they are very typical of what you would see in
the breakdown: Initiating Events, Sequence Development,
Systems Analysis, Data Analysis, and so forth.

There are nine of these that cover the scope for
internal events, including internal flooding, but not
including. internal fires.

If you look at these attributes, the attributes
call out the concepts of dominant versus risk-significant
accident sequences, and the other concept that's clearly
differentiated across these three columns is that
conservatism is tolerated, if you will, more completely --

more freely in the Category I applications, whereas it's not
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really tolerated in the risk-significant arena for the
Category II and III applications.

And anytime that we permit or provide the
opportunity to meet requirements with conservative
assumptions, we have the caveat that the conservatisms do
not distort the ability to make risk screening applications
that you would need in a Category I.

The basic Category I type of applications are
applications in which you just want to make course screening
of elements of your PSA into very course risk categories, so
that conservatism would be permitted, only to the extent
that it doesg not distort that kind of application.

So that's -- these attributes provide the logic
for how we tried to come up with a differentiation, when
appropriate, for the supporting requirements for each of the
categories.

CHAIRMAN APOSTOLAKIS: Under Data Analysis, it
says realistic quantification of mean values.

MR. FLEMING: Right.

CHAIRMAN APOSTOLAKIS: Many PRA type analysis -- a
lot of people take a point estimate, and they say, well,
this is a mean value.

That's not what you mean here. You have to alert
people to the fact that the mean is not the same as

somebody's best estimate.
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"MR. FLEMING: That's right. The concept for data
and quantification is that point estimates, which could be
conservative estimates, as long as they don't distort the
risk profile, are accepted for Category I.

Mean point estimates are expected for Category II,
and that means that you have to carry through your
uncertainty analysis to a sufficient extent to be able to
show, demonstrate that you have mean values.

" CHATRMAN APOSTOLAKIS: That's stated somewhere?
It should be clarified.

MR. FLEMING: We certainly intended it to be.

. CHATRMAN APOSTOLAKIS: Yes. I don't remember
seeing that.

DR. KRESS: That's the mean value of only the
alliatory uncertainty?

MR. FLEMING: Alliatory and --

CHAIRMAN APOSTOLAKIS: Epistemic uncertainties, as
well. I think it is really epistemic.

DR. KRESS: Yes. That's only the --

CHAIRMAN APOSTOLAKIS: The failure rate is
epistemic.

DR. KRESS: Yes.

MR. FLEMING: Whatever epistemic uncertainties
that are included in the model.

CHAIRMAN APOSTOLAKIS: Yes, the human error rates.
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MR. FLEMING: Yes, the human error rates, and --

CHAIRMAN APOSTOLAKIS: So that's a key point, and
I think that maybe we can look for a place to make sure --

DR. KRESS: Both of those things need
clarification.

MR. FLEMING: For example, that would require some
kind of uncertainty analysis be done at the data level, but
not necessarily propagated all the way through to CDF and
LERF.

CHAIRMAN APOSTOLAKIS: But when you propagate mean
values, in some instances, as you know, the variance plays a
role.

MR. FLEMING: Right.

. CHAIRMAN APOSTOLAKIS: I think people will find it
easier to just do a Mohte Carlo simulation. That is at
least numerical, you know. Just do it.

MR. FLEMING: And that may be, in fact, the case.

CHAIRMAN APOSTOLAKIS: I wonder whether we can,
before Karl moves on to discussing requirements, maybe we
can start with the LERF, the very last one, Level II
analysis, and make sure we cover it before the expert
leaves? How about that? Is that okay?

MR. FLEMING: Sure.

CHAIRMAN APOSTOLAKIS: Unless there is something -

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

42

MR. FLEMING: Sure.

CHAIRMAN APOSTOLAKIS: Do you have any viewgraphs
on this subject?

MR. SCHNEIDER: ©No. I was just basically going to
take questions from the Committee, but I would want to put
something in overview in terms of what was done with the
LERF section.

" The intent was not to be a full Level II PSA, but
to look at the LERF surrogate that the NRC's been using for
regulatory review. And the three categories in --

The words probably don't specifically state the
way it was structured, but the three categories, Category I,
was generally intended to be the conservative estimate of
LERF, using bounding assumptions, where bounding assumptions
would be -- would provide acceptable results in sufficient
margin.

As you move it to the Categories, you will get
increased resolution and increased precision. You include
more information, more phenomena, and more information on
the -- more details on the quantification.

So as you go from Category I, II, and III, what
you should be getting is a more refined prediction of LERF,
generally moving down.

The expectation is that Category I estimates

should not under-predict LERF.
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Okay, I guess with that as an overview, I'll take
questions.

"DR. KRESS: Well, I had a couple of questions,
mostly -- I thought that was a fairly good section of the
standards, but I had some questions that I think are mostly
just of a clarification nature.

On page 126 of my version of the'document, in the
Category III applications, you say in the bottom box there,
you say you include a requirement that the effects of in-
vessel melt retention ought to be included.

And I wonder why you felt it necessary to actually
spell that out. Is that at all applicable to any operating
plants we have?

MR. SCHNEIDER: There are several C-plants that
have the ability to be bottom-flooded, and some of them have
credited a certain proportion in their detail Level IIs,
more or less a certain proportion of the events wouldn't
necessarily go to failure, becausgse they could flood all the
way up to the nozzles.

So, there's a -- we have integral lower heads, so,
as a result of the design differences, at least for the
plants that I'm familiar with, it is a consideration that
has shown up in PSAs, and could result in certain events
that would have gone into failure/not going to failure.

DR. KRESS: My understanding is that they all go
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to failure if you include the uncertainties, and the size of
the vessels and the power levels are such that none of them
really can take much credit for in-vessel retention.

I would rethink whether or not I wanted to have
that called out, specifically, there. But maybe I'm wrong
there.

MR. SCHNEIDER: I believe that most of them can,
and the analyses depend on -- there is, I guess, the
probabilistic assessment that a certain fraction of them,
under -- I guess there were two issues.

One was a delayed injection into the RCS, coupled
with a flooding of the external would give you a high
probability of recovery.

~And that wouldn't be recovery in another high-
pressure event or another event that progressed slightly
differently. That's why it says level of precision that's
moving.

What's happening is that you're reducing your LERF
probability.

DR. KRESS: My feelings are that the uncertainties
are so large in that that it probably is not useful.

MR. SCHNEIDER: Understood.

DR. KRESS: Likewise, on page 128, in defining a
large early release it says that the analyst may consider

mitigating factors, such as played out and deposition of
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fission products released from the fuel and the release
pathway characteristics.

I certainly again with that but unfortunately
nowhere in the standards do you mention any standards for
fission product release modeling that I can see at all
because you are dealing mostly with LERF, which doesn't
really involve the modelling of fission product release, but
if you are going to take credit for mitigating issues, then
you have to know something about the timing of the release.
You have to know something about the species. You have to
know something about the aerosol characteristics which
depend on those things, so when you say they may take credit
for it, you don't go the next step and say but if you do you
will have to meet certain standards in your fission product
release model, so this is more just a comment than a
question.

MR. SCHNEIDER: Good point.

DR. KRESS: And I guess I had one other. This is
a clarification gquestion.

On Table 4.49 on the dominant contributors to be
considered in LERF, I was a little bit interested in why
under hydrogen combustion for example you included Mark 1s
and Mark 2s, which I thought were inerted and why you didn't
include largé dries because in combination with other loads

hydrogen combustion could be the straw that puts you over

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

46
the brink so I was just wondering why the check marks, how
the check marks came about in that table?

MR. SCHNEIDER: For the large driesg, the Level 1II
analyses énd the experiments that have been followed up,
that have been used to support this is that the DCH and
hydrogen combustion really aren't concurrent. They do occur
displaced in time and while if you add the two together
would put you above the brink, they probability that they
will be there as a dominant contributor hasn't shown out to
be in practice, in experiments.

I think that is why we didn't put the check box
there for that and why we kept it but we did keep it fbr the
DCH induced failure with a certain probability, but when you
start adding the DCD in hydrogen the probability would be a
lot lower.

'Also, a lot of the analyses that are actually
being doné often when they do the DCH add to it, consider
the hydrogen combustion in conjunction with the DCH as well,
so this ié really for the hydrogen combustion independent of
the high pressure melt ejection.

DR. KRESS: Okay, and they detect the Mark 1s and
Mark 27

MR. SCHNEIDER: I'll turn that over to Rick Hill.

"MR. HILL: This is Rick Hill, GE, and a member of

the project team.
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Hydrogen combustion is listed for Mark 1, Mark 2
even though they are inerted plants. They are oxygen
controlled plants and there are scenarios where you could
de-inert of have oxygen in the containment and we feel that
that is a question of Level II modeling that should take
place even though obviously the risks are very low.

DR. KRESS: Okay, it wasn't screened out on low
probability?

MR. HILL: Right.

DR. KRESS: Okay. A similar question on this
table. Why did you feel like you could exclude steam
explosions from consideration in large dries and ice
condensers?

MR. SCHNEIDER: It goes pretty much back to what
the existing Level IIs tend to show is that the steam
explosion phenomenon is, once officially uncertain and low
probability, that for a LERF assessment it just was over-
dominated by all the other processes.

The main issues in terms of releases to the public
pragmatically are where you have the loss of containment
isolations above ground typically and it would be loss of
containment isolation, the IS LOCA and the steam generator
tube rupture.

To a much lower extent you have the probabilistic

potential that you can fail containment due to the high
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pressure.

The steam explosions typically occur in the lower
portions of the cavity. You would have to fail the
containment in a way that would affect the above-ground
releases and it was just felt to be a much lower probability
event that would be more than covered by the others as long
as you are not doing a detailed Level II.

.DR. KRESS: So you are relying on the risk
insights --

MR. SCHNEIDER: From the Level IIs that were
done --

DR. KRESS: -- from the Level IIs that were done
by the IPEs.

I suspect that that might be a risky thing to rely
on for this. I am not sure I would want to exclude steam
explosions, at least I don't think the explosion itself is
going to damage the containment.

We are dealing with containment here --

MR. SCHNEIDER: Right.

"DR. KRESS: -- but I think there is a high
probability it can add pressure to an already pressurized
containment and might ought to be considered for looking at.

MR. SCHNEIDER: Well, we have looked at that issue
and that is not the driver.

You can vaporize a lot of the water but the
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robustness of the containments are such that you are not
going to, pragmatically you are not going to have enough
water in the containment to take that to a containment
failure condition, but we could look at that and reconsider
and check the numbers out.

'DR. KRESS: Okay. Well, that is the extent of the
questions I had. Do you have some?

CHATIRMAN APOSTOLAKIS: I have one or two, but
maybe it is because of my ignorance of the subject.

I have always been mystified by the definition of
large early release, so I was loocking for a definition.

~So on page 8 it says that large early release is
the rapid, unscrubbed release of airborne fission products
from the containment to the environment occurring before the
effective.implementation of offsite emergency response and
protective actions.

Then on page 128 it says you define LERF
consistent with the definition given on page 8, Section 2,
but then it goes on and elaborates a little bit on early --
which means, early refers to a timeframe -- prior to
effective evacuation of the inhabitants of the exclusionary
area boundary.

My question is why are we avoiding giving a time,
a rough time? I have heard in the past before three hours,

but I don't know. Is it before any effective implementation
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of offsite emergency response? I wonder if that is a
scientific definition -- early.

What if the emergency response measures fail and
they are delayed? Well, then early release is anything that
is released before that? There has to be some time --

'MR. SCHNEIDER: For most of the transients if you
look at what contributes to LERF, it mostly isn't an issue.
It comes because like if you have loss of containment
igsolation it is core damage events that occur and have an
early core damage failure.

CHATRMAN APOSTOLAKIS: Early?

MR. SCHNEIDER: Yes, and so you are generally
talking the first several hours, so when you initially get
to this, you are dealing with 4 to 8 and then that depends
on how quickly they can get the information out to the
public, how much population they have around the site.

For example, in Arizona, it's not going to be that
bad. They know everyone's phone number, but in other areas
it may take longer for evacuation so to but a rule on the
time was -- we didn't feel comfortable doing an exact,
precise time, but the issues that you have to consider are
about how rapidly is the staff going to be able to recognize
they are undergoing a core damage state, how quickly can the
information get out, and when do they expect the releases to

be felt given the event? For example, steam generator
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ruptures may occur very late in time.

What this does is gives them the flexibility to
say not all steam generator tube ruptures have to be
considered large early if you can keep the core covered for
12 to 15 to 18 hours, but if you have a steam generator tube
rupture that rapidly progresses to failure with an open
MSSV, then that would be an early release, sO --

CHAIRMAN APOSTOLAKIS: I guess my question is why
is the condition of early or late, why does it depend on the
evacuation and not on some physical characteristics of the
accident?

MR. SCHNEIDER: The QHO was the original --

CHAIRMAN APOSTOLAKIS: The unscrubbed --

MR. SCHNEIDER: Because you go back to the
original definition of what was trying to be accomplished
maybe five to eight years ago when you had the Qualitative
Health Objective, and that was basically to limit the number
of fatalities, to put it into a certain level -- to make it
congistent with the rest of the industry, and what they did
ig they made a surrogate and the surrogate was LERF.

So you have taken away now a lot of the features
that went into what the QHO was but the QHO included
evacuation, sheltering and all of those features so the LERF
retained some of that flexibility without the clear

definition of how it affects the population and so you need
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to define something and if you put a defining time for
certain plants that may not be an appropriate timeframe, so
we're allowing them the flexibility to adjudge their
emergency planning procedures that match up against the
various events and then determine whether they would class a
specific steam generator tube rupture as a large, early or a
delayed.

"Otherwise you may end up in situations where you
have later releases that because of some issue associated
with the transient that may have prevented them from
alerting the public might really be classified as a large
but if we put -- an early, but if we put a short timeframe
involved phat would just automatically throw it out and if
by the same token if you put a long timeframe you probably
are including too many events, especially for the plants
with low population area.

So we did allow some flexibility. It mainly will
affect issues like steam generator tube rupture and some of
the high pressure melt events. They have to justify how
they are binning it.

DR. KRESS: I think when NRC, and I may be
interpreting them incorrectly, but when they went to the
LERF what their intention was to do was to more or less
separate outside issues from design issues and do it in such

a way that the LERF would cover essentially most of the
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sites.

CHAIRMAN APOSTOLAKIS: Right.

DR. KRESS: And now we seem to be going away from
that and going back and saying now we have to -- if you are

going to do a LERF that is site specific, you have got to
have Level III PRA, which we are not dealing with in here at
all. We have no standards for Level III. We don't
discussion fission product standards and I think it is a
mistake to in this particular standard to go wawy from NRC's
intended use where the LERF that we have is related to plant
accident issues, like George says.

I think you do need some sort of tighter
definition of large and early release that relates to
actually the timing of the accident that would be site-
independent, frankly, and that is a problem I had with it
too.

CHAIRMAN APOSTOLAKIS: The definition seems to
depend on site characteristics in emergency --

.DR. KRESS: Yes, but those fall into Level III
categories and you have no standards for Level III, so I
think you have a bit of a problem with that.

CHATIRMAN APOSTOLAKIS: Please.

MR. FLEMING: There was also some industry
perspective on the definition of LERF that we put into the

EPRI PSA Applications Guide, and we offered a definition in
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the PSA Applications Guide which is consistent with this
definition but it was a little bit different.

The philosophy from the industry perspective was
to expand the range of risk informed applications to be able
to consider some of the containment systems that might be
involved in the applications, and we came up with a
definition of LERF in the EPRI PSA Applications Guide which
was based on the philosophy of capturing all the risk of
early health effects and we used the definition that was
based on the assumption that Seabrook, the Seabrook Level
III PSA, which had a vast inventory of Level III analyses,
and algo the Staff had pretty much concluded that Seabrook
had one of the more limiting sites with respect to the
emergency plan, we came up with a definition in the
Applications Guide, which I believe was earlier was
something like within four hours of vessel breach, which for
Seabrook was the time it took to clear out the EPZ based on
their site specific emergency plan, and that was part of the
definition for quite awhile.

We dropped the hour definition in recognition of
the fact that some plants may be able to clear out their EPZ
in two hours or one hour and if they have site-specific
analyses to be able to tighten up their definition of LERF
and not use the conservative definition for Seabrook they

would have that option.
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But the philosophy was to provide a surrogate for
a Level III PRA that would expand the range of applications
beyond what CDF could look at without dragging in all the
issues that we have difficulty -- rebed cooling and basemat
melt-through -- and just take a subset of the Level II
issues into the risk-informed arena.

CHAIRMAN APOSTOLAKIS: I appreciate the effort but
the problém I see with that is that somebody may declare
their plant as capable of evacuating within 2 hours
without -- and then that is buried somewhere there and that
may be significantly uncertain.

_DR‘ KRESS: You say how do you know that, whether
you did Level III, how good is your Level III.

CHATRMAN APOSTOLAKIS: And to base a quantity that
plays such an important role in decisionmaking on these
kinds of assumptions makes me a little uneasy.

. I would rather have a definition that depends on
the design, as Tom said, and the accident characteristics,
at least to have some bounds and give maybe some flexibility
because perhaps Karl's point is an important one that you
can't really ignore the fact that they may have very good
evacuation plans, but limit the impact of that. Perhaps
that would be a better way of doing it, because what if
someone says we can do it in an hour, and that is a sentence

there somewhere there in a three volume PRA and, you know,
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the whole calculation of LERF depends on that --

DR. KRESS: Depends on that --

‘CHAIRMAN APOSTOLAKIS: -- and it would be very
hard to touch it.

I would feel better if there were some
recognition, some acknowledgement that these issues are
important because I fully appreciate the arguments you made.

Now there is also a page 128 user definition of
LERF that captures the contributions to the risk of early
health effects, but it seems to me that that has been stated
several times. It is just a matter of editorial cleaning
up, I thiﬁk.

I think a lot of the discussion in 128 on the
right-hand column is very repetitive. That's your business.

MR. SCHNEIDER: Okay. I will take that into
consideration.

CHAIRMAN APOSTOLAKIS: Maybe we should start using
fuzzy sets, you know -- so dead set against them, but now I
see those definitions.

[Laughter.]

CHAIRMAN APOSTOLAKIS: Are you guys willing to
develop a_standard for fuzzy PRA? Say no.

~Okay. Are we done with LERF? Well, back to Mr.
Fleming.

MR. FLEMING: Thank you.
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CHAIRMAN APOSTOLAKIS: I really hate to work for
an hour and a half without a break.

DR. KRESS: Yes, me too.

CHAIRMAN APOSTOLAKIS: Is our Federal employee
objecting to taking a break now? Okay. We will take a
break now for -- oh, well. How do we define a break without
using a clock? What about 15 minutes.

[Recess.]

CHAIRMAN APOSTOLAKIS: Okay. Back to session.
Karl?

MR. FLEMING: Karl Fleming from the project team.

Before I return to Section 4, I wanted to make a
comment. The cost estimates I provided earlier were for
time and materials and not a fixed price contract.

[Laughter.]

MR. FLEMING: Getting back to Section 4, one of
the comments that we wrestled with from Draft 10 was that
somebody counted up 900 and some odd requirements that had
the work "shall" and we were trying to avoid a frankly silly
exercise where we sit down and negotiate how many "shalls"
could be sent to "shoulds" or "mays" or whatever and it
didn't seem to be a very useful exercise, so what we decided
to do as part of our effort for Rev. 12 was to back up to,
say, 20,000 feet and from the point of view of people who

are competent to perform peer reviews and people who have
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lots of experience in PSAs is to boil down these
requirements into a set of irreducible high level
requirements that point to basic attributes of a PRA that we
are all aware of.

These would be attributes such as the completeness
of the PRA, treatment of dependencies, the degree of realism
in the assumptions and the success criteria, the degree of
fidelity with the plant and the PRA model, and how well it
reflects the as-built, as-operated, and design change plant
and so forth and go across each of the nine elements of the
PRA and come up with high level requirements phrased in
"shall" language that everybody would agree have to be
present and form the critical mass of what is needed for the
product that we are going to put the PRA label on, whether
it is Category I, II or III.

One of the tasks that we laid out here, and I will
walk through some examples of those in a few minutes for
accident sequences, is to capture the essence of the
requirements in these high level requirements that typically
are a number in the range of maybe four or six high level
requiremepts for each of the nine elements, and we used this
as a starting point for organizing and defining the detailed
supporting requirements.

Many of these high level requirements are actually

in Draft 10 but they may be difficult to find because it was
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presented in sort of a textual format and we wanted to bring
them out and make them very clear and explicit in this
version.

The concept is that each of these high level
requirements would apply to all three application
categories, but the extent and the context in which you
would apply them would be different depending on the
characteristics that I mentioned in the earlier
presentation.

With this kind of a concept what I would like to
do is actually walk through some of the high level
requirements for accident sequences.x

_DR. BONACA: So you are in Chapter 4°?

MR. FLEMING: Yes, we are in Chapter 4.

CHAIRMAN APOSTOLAKIS: I was wondering whether the
members hgd any comments on the definitions and the risk
assessment application process that are Chapters 2 and 3.

-DR. BONACA: The Definitions section, you mean?

ACHAIRMAN APOSTOLAKIS: Yes. I just got a comment
from Mr. Barton, who could not be here today. On page 10,
unavailability is defined as follows -- the fraction of time
that a test or maintenance activity disables a system or
component, also the average unreliability of a system or
component over a defined period of time.

Hig comment is the word "unreliability” is not
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defined, so there should be a definition of unreliability as
well.

'That brings me to another comments, which is a
favorite of mine. This definition I recognize is one that
the industry has been using for a long time, the fraction of
time that-a test or maintenance activity disables a system.

It is not consistent with the definition in
reliability theory, which is that the component or system is
unavailable due to any reason at Time T, and this has been
an issue before in other contexts.

What was the last time we had an appendix with a
definition and I didn't like it there either? The
maintenance rule.

It seems to me that if one decides to go with this
definition of unavailability then one would have to have in
the expressionsg for the probability of the thing not
responding --

MR. BUDNITZ: [By Telephone] This is Bob
Budnitz --

CHAIRMAN APOSTOLAKIS: Okay. We know who you are.

.MR. BUDNITZ: ©Oh. I know who you are too.

CHATRMAN APOSTOLAKIS: Can you see us?

" MR. BUDNITZ: I cannot see you. I am only on a
phone. Are you more gorgeous than usual?

DR. KRESS: Yes. The answer is yes.
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“CHAIRMAN APOSTOLAKIS: Okay, we can hear you very
well, Bob.

MR. BUDNITZ: Look, I have to be out of here at a
quarter after, which is just over an hour from now.

CHAIRMAN APOSTOLAKIS: Okay, don't worry. We will
be done by then.

DR. KRESS: Do you have some comments you want to
make, Bob?

MR. BUDNITZ: You mean upfront?

DR. KRESS: Yes.

"MR. BUDNITZ: Where are you in the agenda?

CHAIRMAN APOSTOLAKIS: We are talking about
definitions.. We finished LERF.

I will give you a few minutes to catch up, okay?

-MR. BUDNITZ: Yes. I thought I was on because
when you come to expert judgment I am the one.

CHAIRMAN APOSTOLAKIS: We will make sure we do
this before you have to go.

MR. BUDNITZ: Okay .

MR. SIMARD: Expert judgment as well as any
questions about initiating events -- Bob and Steve in that
area.

CHAIRMAN APOSTOLAKIS: Initiating events is coming
up.

So as I was saying, if we adopt this definition,
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which the- industry seems to be comfortable with, then there
has to be an extra term, probably of failure on demand.

I am not sure that we have that in the
expressions.

Now if you go to standard mathematical books on
reliability, unavailability includes that so I don't know
what the resolution should be.

At some point we have to make sure we have one
definition.

I think the industry refers to the latter, the
probability of failure on demand is unreliability, which
again conflicts with the mathematical definition which says
it is the probability of not performing in a period of time,
so I don't know.

{Do the memberg have any suggestions? Should we
try to change the way the industry uses these terms?

.DR. BONACA: Well, for me, not including other
reasons why a system or component is unavailable, it just
doesn't make any sense.

 CHAIRMAN APOSTOLAKIS: They may include it in the
calculations. I don't know.

DR. BONACA: I understand that.

.CHAIRMAN APOSTOLAKIS: The definitions should
include it, in my view --

.DR. BONACA: -- should include it.
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"CHAIRMAN APOSTOLAKIS: Okay, so we will probably
make a comment to that effect and the committee will have to
decide.

Now speaking of definitions, I also have a
question, but maybe we can wait until -- the human error.
The definition of latent human error, do you want to do it
now or when we talk about human errors?

'MR. FLEMING: As you wish.

CHAIRMAN APOSTOLAKIS: Well, it says here on page
8 a human error typically by mispositioning or
miscalibrating a component that if not detected or corrected
predisposes the affected component to failure when demanded.

This is a very limited definition of the latent
error, and I would recommend that you use Jim Reason's
definition of latent conditions and latent, which is any
human action before the actual active error takes place and
not just mispositioning or miscalibrating.

_Any other comments from the members on the
definitions?

DR. BONACA: I would like to provide one.

On page 5 on the definition of accident class
there is a use of the word "severe" accidents, and I believe
that is a little bit of a narrow connotation there, somewhat
confusing. I would certainly prefer to see a grouping of

accidents that by severe accidents we indicate very specific
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ones but you include the category of transients that are not
necessarily ending up in a severe accident.

Now on the issue of accident consequences, here is
it more of a -- you know, in regulatory space is meant only
doses. I mean is meant only radiological release, and I am
not sure that you may not want to look at that definition
there if it creates an unintended conflict, a confusion.

This I am just raising as a question and would let
the ASME decide what is the proper approach.

At the bottom of page 5, "available time"
specifically talks about time from which an indication is
given that human action is needed to where the action was
performed:to "avert" -- first of all, the word "avert" --
but core damage I think again is a very narrow definition
there.

I don't think it is intended only that sense of
available time. I think there are actions that prevent
other events, not only core damage and again it is very
narrow to focus on core damage -- maybe to where the action
was to be performed to achieve success, whatever that means.
You could let it be in the analysis.

The definition on page 6 on containment analysis
needs work. There is some editorial problem there -- no,
that's okay -- definition of extended events on page 6,

again there is always this pointing may lead to core damage

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

65
or larger'releases, but really you are looking at extended
events in a broader sense -- and again that reference to
core damage early release I don't think that is necessary in
the context of the definition.

CHAIRMAN APOSTOLAKIS: Well, for extended events
though that is really what you worry about. Isn't it? I
mean if you have an earthquake or --

DR. BONACA: Yes. I am talking about there
extended events is initiating event originating outside -- I
mean you may conclude in the analysis they will lead you to
that. You are still defining certain external events.

For example, I could have conceivably a typical
external event for a PRA that you always analyze that in
that particular plant will not lead to CDF or LERF.

It would still be --

CHAIRMAN APOSTOLAKIS: But the concern is that it
might. That is why you analyze it.

DR. BONACA: Yes, but if you look at the
definition -- may lead.

CHATIRMAN APOSTOLAKIS: May lead to the part of
external events?

MR. FLEMING: Internal events. It's in the scope.

DR. BONACA: Page 7 on the harsh environment,
there is a reference to appropriate for design basis or

beyond design basis accidents.
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I would rather a definition that does not include
-- not narrow that much. Again, a environment -- as a
result of the postulated accident condition.

I mean, there are some others one, and I don't
want to spend any more time. I will provide them.

CHAIRMAN APOSTOLAKIS: Sure. We'll have an
appendix.

"DR. BONACA: Again, the word, unavailability on
page 10, mirrors the comments we had.

MR. BERNSEN: Let me just ask one question. We
would like, wherever possible, to use existing definitions,
definitions that have been published, if they're at all
consistent with our intent. So that if you have some
alternative definitions that have been published, if you
could cite the reference or whatever for them, that would be
very helpful.

CHAIRMAN APOSTOLAKIS: Sure. We will probably
have appendix to our letter with the detailed comments,
maybe line-by-line. I don't know.

.One last comment on the definitions which may
involve Bob Budnitz. On page 6, there is a definition of
expert solicitation.

 First of all, I would suggest that you change it
to expert opinion elicitation. It's not the elicitation

that's expert; it's the opinion.
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'And second, it says a formal highly structured and
documented process. Now, if you go to the actual section on
expert opinion, there is allowance for less than highly
structured processes.

So, it seems to me that it's overly restrictive to
define it as a highly-structured process. Above, when you
use the technical integrator, the technical integrator, then
the process is not necessarily highly structured.

It's highly structured when you go to the full
treatment that the technical facilitator, integrator,
demands.

And I think that in Section 6, you make -- I'm
sorry, 4.6, you make that point well. So it seems to me
this definition here should delete -- maybe you can say a
structured formal approach, rather than highly structured.

MR. BUDNITZ: Which definition are you looking at?

CHAIRMAN APOSTOLAKIS: Expert elicitation on page
6. Okay?

MR. BUDNITZ: Yes, you can just take the "highly"
out of there. I understand that point. It's a good point.

CHAIRMAN APOSTOLAKIS: Or maybe completely highly
structured and say a formal and documented process, and you
differentiate in 4.6, regarding the various levels.

'MR. BUDNITZ: It's got to be structured, George.

CHAIRMAN APOSTOLAKIS: Okay. Can you have a
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formal process that's not structured?

DR. KRESS: Yes.

CHAIRMAN APOSTOLAKIS: Okay. My expert in English
tells me yes. I will not question it. I have questioned it
in the past and have regretted it.

MR. BERNSEN: I would observe that this is a
formal process.

CHAIRMAN APOSTOLAKIS: But it's not structured.

[Laughter.]

-.CHAIRMAN APOSTOLAKIS: Thank you very much, Mr.
Bernsen.

‘DR. KRESS: I had a couple of items on the
definitions.

CHAIRMAN APOSTOLAKIS: Sure.

:DR. KRESS: Most of mine were covered by Mario,
but on page 6, the definition of core damage frequency, I
wonder why the shied away from the usual connotation that's
per year instead of per unit time, although, you could
define it anyway you want to, but it's usually in the use of
CDF and LERF, it's always per year, per reactor year.

CHAIRMAN APOSTOLAKIS: Actually, in the text
somewhere they say that it's not per reactor year; that's
it's per calendar year. That was a gquestion I wanted to
ask, why-- because you're considering all modes of

operation, so even if the reactor --
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But if the reactor is in cold shutdown, do you
really care? I mean, the definition is somewhere, and let
me see if I can find it.

[Pause.]

You're saying it in the text, but --

DR. KRESS: If Dana were here, he's say, vyes, I
care.

"CHAIRMAN APOSTOLAKIS: Yeg, I what?

DR. KRESS: 1If Dana were here, he's say, yes, I
care, to your question.

CHAIRMAN APOSTOLAKIS: I think there is an
inconsistency between the definition and the text. Karl?

'MR. FLEMING: Yes, with respect to the -- I
believe that in the technical requirements for quantifying
initiating event frequencies, for example, you'll see the
need for expressing unitg in terms of calendar year.

That's just to clarify that the alternative might
be to calculate it per reactor operating year, and then
you're going to be coming up with units that may be
inconsistent with the criteria, you know, all the safety
goals and core damage objectives, and so forth, really are
calendar year.

There has actually been some confusion out there
in the industry about what calculations should be performed.

DR. KRESS: Okay, the other question I had was on
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common-cause failure. I thought that defining it in terms
of a short period is a good idea, but it leave me wanting a
little bit more in terms of what is meant by short.

It has something to do with whether the two
failures are close enough in time that they actually impact
the sequence somehow.

'And so somebody needs to add a little more of a
definition of "short" in there that I thought it could be
expanded on.

‘DR. BONACA: I think it's a very good comment.
For example, you may have oftentimes a -- mode failure is
caused by a replacement, say, of a component with a
different material that will lead to the failure later omn.

. Many of them are latent, and then may develop
themselves in a long time.

"DR. KRESS: You to have a certain probability
that's going to impact the sequence.

DR. BONACA: That's right. So that's a good
requirement to clarify that.

CHAIRMAN APOSTOLAKIS: Karl, do you plan to spend
any time on initiating events? I would like to finish
initiating events and expert judgments, so that Bob can be
off the line.

MR. FLEMING: Fine. If you have questions, I did

not prepare.
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CHAIRMAN APOSTOLAKIS: Okay, let's finish first.

DR. BONACA: I just have one more comment,
unfortunately, on -- a question, actually. That's why I'm
raising it, on the definition on page 9, under PRA Upgrade.

"It says the incorporation into the PRA models of a
new methodology that has not been previously peer-reviewed.
I assume that if I incorporate it into my model, a new
methodology, whether or not it was peer-reviewed, it would
be an upgrade of my PRA.

MR. FLEMING: Yes.

DR. BONACA: TUnless I misunderstand what you
meant.

DR. KRESS: It doesn't matter whether it's peer-
reviewed or not.

DR. BONACA: That's right.

DR. KRESS: 1It's still an upgrade.

DR. BONACA: May I'm missing something.

.MR. BERNSEN: We could let Rick answer that, but I
think the intent here is that this is a definition that's
unique to the standard, and, in particular, to the peer
review section where we're talking about what changes in the
PRA need to have a peer review.

So it's kind of -- it's unique to the standard,
and that's why the differentiation. Is that right, Rick?

MR. HILL: Well, actually, I don't think I'd have
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a problem with taking out the, "that has not been previously
peer-reviewed."

Yes, it 1s unique to the standard, but the context
of what an upgrade is, is a change in methodology, rather
than just a change in time phasing like data or something
like that.

I also think that this has not previously been
peer-reviewed, might skew the definition to somebody
thinking, well, this particular methodology has been
reviewed someplace else, so, therefore, it's acceptable
here, without thinking about the application of that
methodology.

MR. WALL: Mr. Bonaca, I'd like to draw your
attention -- sorry, this is E.M. Wall, a team member.

.Mr. Bonaca, I'd like to draw your attention to
page 136, configuration control, Section 5, and Subsection
5.4,

We used these two definitions to distinguish an
upgrade from maintenance. For a maintenance, we kind of
even have kind of an internal review. It's for very minor
things.

. An upgrade is a major thing which will require
some incremental peer review, pursuant to Section 6.

DR. BONACA: I understand, but still, I mean, I

may decide to upgrade by adding seismic or fire, okay? And
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