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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

+ o+ + 4+ 4
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The Subcommittee met at the Nuclear Regulatory

Commission, Two White Flint North, Room T2B3, 11545
Rockville Pike, at 8:30 a.m., George Apostolakis,

Chairman, presiding.
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P-R-O0-C~-E-E-D-I-N-G-8
(8:36 a.m.)

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

ACRS members in attendance are: John Barton,
Ivan Catton, Mario Fontana, Tom Kress, Don Miller, Dana
Powers, and Bill Shack.

We will have in attendance John Garrick who is
a Member of the Advisory Committee on Nuclear Waste, and
Ed Abbott is here, and he’'s an ACRS Invited Expert.

ACRS Senior Fellow in attendance is Richard
Sherry.

The purpose of this meeting is to continue our
discussion of the NRC staff’s approach to codify risk-
inforned and performance-based regulation through
development of Standard Review Plan sections and
associated regulatory guides.

The Subcommittee previously met to discuss
t..ese matters on October 313t, November 1lst, 21st and
22nd, 1996. The Subcommittee will gather information,
analyze relevant issues and facts, and formulate proposed
positions and actions as appropriate, for deliberation by

“he full Committee.
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Michael T. Markley is the Cognizant ACRS Staff
Engineer for this meeting.

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 January
16, 18897,

A transcript of the meeting is being kept and
will be made available as stated in the Federal Register
Notice. It is 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.

We will proceed with the meeting and I call
upon Mr. Rick Sherry to begin.

MR. SHERRY: Thank you. George. What I'd like
to present today is some work that I’'ve been doing on an
approach to calculating plant-specific risk, in particular
the individual early fatality fr=guency based on -- or
derived from the LERF.

And the outline for the presentation is, first
of all, I'd like to present a simple rel'ationship between
the LERF and the individual early fatality frequency,

provide a definition that I use for the LERF, compare the
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results using this simple relationship with PRA results of

NUREG-1150, and from AIPE PRA.

And compare the Reg Guide LERF definition with

the definition of LERF that I'm using, and then present
some summary and conclusions.

MEMBER POWERS: Rick, can you explain why
you’'re focusing on early fatalities? Does that mean just
a selection or is it --

MR. SHERRY: Generally, past studies have
irdicated that the individual early fatality risk is the
one it’'s controlling. And at least all cases that I've
seen, that’s been true.

MEMBER POWERS: When you compare your results
with those of other PRAs that use some sort of evacuation
strategy, is that strategy that’'s been involved in the
PRAs consistent with the recommendations that are now
being given to licensees concerning evacuation versus
sheltering strategies?

MR. SHERRY: I'm not sure what the latest
recommendations are. The emergency plans which are
implemerted in the PRA are those that are included in the
-- at that time at least -- current emergency plans for
the station. Which generally involve evacuation.

MEMBER POWERS: Well, you see evacuation out

to some relatively short distance and then you see a
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keyhole strategy where you get downwind evacuation, and
typically the PRA models don’'t think like MAACS. You
evacuate or you den’t, and so they’re not reflecting the
current strategies.

MR. SHERRY: In that case I believe you're
correct. 1 believe the MAACS calculations involve just --
essentially a radially-outward evacuation at a defined
evacuation speed. Current input evacuation speed.

MEMBER POWERS: 1In some hypothesized non-
evacuation fraction?

MR. SHERPY: That's correct. The relationship
I'm going to use is shown on this slide. The individual
early fatality frequency is equal to the LERF frequency
times an exposure index, which I’1ll define for you.

Alternatively you can use this and rearrange
it to calculate a LERF goal, using the safety goal QHO
divided by the exposure index. And the nominal value for
the exposure index is 1/16 derived from essentially, the
fact that the wind is blowing into one compass sector.

The exposure index that I'm using is shown on
this slide. 1It’s essentially the average probability that
the wind is blowing toward an individual and hence, he
will be exposed to the plume.

MEMBER KRESS: Ri~kx? The dividing up of the
area around the plant into sector, particularly into 16
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sectors, is an arbitrary choice -- 16 is an arbitrary
number. They could have divided them into 20 or 80. And
it seems a little strange that your exposure index comes
out to be 1/16, to me. Do you have any comment on that?

MR. SHERRY: Well, it comeg out to 1/16 since
in most cases the wind roses which are provided are
divided into 16 compass sectors. But I have seen cases
where they are divided into 32 or some other number.

I have also seen indicated though, that the
typical plume spread is about one --

MEMBER KRESS: That'’'s what I'm looking feor;
some reason other than --

MR. SHERRY: About, what is it 22 degrees -

MEMBER KRESS: -- just coincidence.

MR. SHERRY: -- or whatever --

MEMBER KRESS: Yes.

MR. SHERRY: -- is equivalent to 1/16? This
exposure index is similar to the one that was developed
for the genetic environmental impact statement for
licensing renewal. Mine is slightly different in that I
normalize by the population within one mile.

Locking at the exposure index for a number of
plants, you’ll see that there’s not -- at least in this
get of plants -- there’s not a lot of variation. 1 think

the peak value is about .08 and the smallest value akout
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.04, so they all cluster around the 1/16.

I'm scrambling through the viewgraphs -- I'm
looking for the slide with the definition of the LERF. 1
don’'t seem to see it. I’'ll just talk -- you have it in
your handouts.

The LERF is defined in a manner in such that
it accounts for the magnitude of the radionuclide release,
and specifically the one I'm considering is the early
fatality frequency magnitude of iodine release expressed
as a release fra- .ion.

It also accounts for the effectiveness of
emergency protective actions. It differentiates between
release categories where evacuation begins prior to the
start of release and release categories or seguences,
where the evacuation commences about the same time or
after the start of release.

What you'll see on that slide is the summation
of the release category freguency for those sequences
where the i1odine really is greater than ten percent. And
I indicated early iodine release, the release which occurs
nearer to containment failure, and that evacuation is
delayed. Those are the ones that contribute to the LERF
frequency, times a small correction factor for those
people who fail to evacuate.

And they’'re accounted for in the second
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summation which considers the total iodine release --
release categories with a total iodine release greater
than ten percent. So that is basically the relationship I
use for LERF -- my definition for Large Early Relief
Frequency.

MEMBER POWERS: And this is the one that's
most affected by a keyhold strategy? Because that becomes
not a small correction term out there if you're not
evacuating people where --

MR. SHERRY: And *‘he wind direction shifts.

MEMBER POWERS: And the wind direction shifts.

MR. SHERRY: That'’s correct.

MEMBER POWERS: Also, I'm always puzzled by
this iodine greater than ten -- restricting the summation,
truncating out all those release categories that result in
less than ten percent iodine. You make an argument later
that that's a threshold effect.

MR. SHERRY: Well, let me show you the next
slide; I think it bears on that. What this slide shows is
the conditional individual early fatality risk plotted as
a function of iodine release fraction. This is for the
Surry, the 1150 study internal event initiators. And I
have divided, or subdivided these points into three
groups.

One group, the ones indicated by the red
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diamonds, are for sequences where evacuation begins after
the release starts. The green triangles are for sequences
where the evacuation begins prior to the release start.
And the circles indicate sequences where the release and
the evacuation be3jin at roughly the same time,

The largest value that you would expect on
this conditional risk is about 1/16, so somewhere around
here should be the peak since the region here accounts for
the probability that the wind will actually blow towards
specifically individuals. So this here, in this area,
represents about a peak of these.

So the distance between this area down through
the value of each individual peint, represents sort of the
conservatism in my methodology because I assume that,
given a release of magnitude greater than one, that
probability of a fatality is one. So this represents the
conservatism in my approach for release fractions greater
than .1.

However, I alsc -- the approach I recommend
neglects release fractions greater than .1, so all the
risks contributed by points below .1 are not considered.
So this I believe, more than compensates for neglecting
the small risks contributed by lower release fractions.

1'd now like to show you the comparison

between the simple methodology and PRAs, like 1150 and the
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Maine Yankee IPE PRA. The diamonds are the rf.i1mates
produced by the simple methodology. The triangles are the
95th percentile from the PRA distribution, and the squares
are the means.

And I was encouraged by these results because:
1) they are fairly close to the mean, and in some cases
they’'re between the mean and the 95th percentile; in other
cases they’'re slightly above the 95th percentile; and in
all cases they’re conservative in the sense that they are
some factor, generally three or more above the mean.

MEMBER KRESS: Where is your 95 percentile for
Maine Yankee?

MR. SHERRY: They didn’t provide a 95th
percentile. Another way to look at this is provided on
this particular picture. In this case I calculate a LERF
Goal by dividing the safety goal QHO 3 x 1077 by the
exposure index for each particular site.

MEMBER KRESS: Is it 3 x 10" now?

MR. SHERRY: That’s the one I used. Okay,
that’s based on current accident rate information. That'’s
about what you'd determine the --

MEMBER KRESS: In NURFEG-1150 it's five.

MR. SHERRY: Right, that was based on the
accident rate data as of 1986 on the safety goals issue.

MEMBER KRESS: So it’'s the safety goals that
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are times a variable thing.

MR. SHERRY: Well if you look at it that way,
and I think that’'s the current way to look at it, but --

MEMBER CATTON: 1Is there something particular
about the BWRs that makes this spread so large on Peach
Bottom and Grand Gulf?

MR. SHERRY: Yes, two things. One is that
the, in a lot of cases the radionuclide release is
scrubbed by the suppression pool. But of even more
importance is that in all the release categories,
evacuation -- there were long warning times, and
evacuation began well before the start of release.

So all you are seeing are fatalities from
people who failed to evacuate -- the one-half of one
percent of the popul..tion who doesn’t evacuate. So that’s
why these numbers are low.

And that brings up a point. One of the main
differences I think, in using a definition for LERF that I
propose and the definition that’s in the reg. guide which
is essentially early containment failure with core damage,
ig that considering the timing of the release and the
radionuclide magnitude can present -- you can come to very
different conclusions about the early fatality risk.

Oh, let me go on with this. Anyhow, these

squares are the goal, the LERF goal calculators as 1
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stated, and the triangles are the LERF as-calculated using
the formula I discussed.

MEMBER KRESS: We shouldn’t compare the square
to the LE that's in the reg. cquide? They’'re different?

MR. SHERRY: No. In fact the next slide
presents similar information but using the definitions in
the reg. guide -- in this case the LERF criteria of 10" --
and a definition for LERF of early containment failure
with core damage.

And I think if you compare these you’ll come
to the conclusion that the definition in the reg. guide is
more conservative and sometimes substantially more
conservative.

CHAIRMAN APOSTOLAKIS: Which reg. guide is
this?

MR. SHERRY: The new reg. guide.

CHAIRMAN APOSTOLAKIS: 10617

MR. SHERRY: Yes.

CHAIRMAN APOSTOLAKIS: So your numbers then,
are right on the number they’re using? They're using 10°%,
don't they?

MR. SHERRY: Yes, that’s what I showed here.

CHAIRMAN APOSTOLAKIS: That's what you find.
Oh, I'm sorry.

MR. SHERRY: What do you see --
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CHAIRMAN APOSTOLAKIS: The estimated is the
diamond. Where is the diamond? There are no diamonds.

MR. SHERRY: Well, this is a special point
just for Maine Yankee, okay. This is the 10°° criteria --

CHAIRMAN APOSTOLAKIS: Of the guide, yes.

MR. SHERRY: The triangles are the LERF as
calculated using the definition in the reg. guide, early
containment failure with core damage. This is just a
special point. This is the LERF that Maine Yankee stated
that are calculated in their reg. guide using their
definition for LERF. I just showed it here as a special
point.

CHAIRMAN APOSTOLAKIS: So what’s the message
from this slide then? That the value of 10° may be
conservative for some plants?

MR. SHERRY: 1It’s not only the value of 10°%,
it’s their definition of LERF and use of 10°. What's
important is the difference between the goal and the
calculated point in comparison to that shown on the
previous slide. You’ll generally see larger spa~ing on
the previous slide.

There's a greater margin between the criteria
and the estimated LERF using my methodology, indicating
that mine is somewhat less conservative. But 1 just

demonstrated that using this methodology in comparison to
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a PRA is, at least in all the cases I looked at, still
conservative by at least a factor of three. So my
conclusion is that this particular approach may be too
conservative.

CHAIRMAN APOSTOLAKIS: Why is the reg. guide
calculation of LERF greater [or seismic events? If you
look at Surry and Peach Bottom --

MR. SHERRY: Yes, in the NUREG-1150
calculation the calculated risk for the seismic sequences
exceeded the safety goals, using the old Lawrence
Livermcre hazard curve. Now, these points would be lower
now using the revised Lawrence Livermore hazard curve, or
if you use the EPRI curve.

CHAIRMAN APOSTOLAKIS: So in your case the
same thing happens, right?

MR. SHERRY: In my case it‘s the same, yes.
But again, it’s because of the large seismic hazard.

Do I have until 9 o’clock?

CHAIRMAN APOSTOLAKIS: Yes.

MR. SHERRY: Oxay. I only have a few more
slides. An alternative approach to using the threshold of
ten percent is one propos=d by Dr. Kress in his draft
paper I think you've seen, ‘n which he proposes to develop
a relati nship between the individual early fatality

frequency ind the source term as a functional relationship
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in a power law type thing.

And I looked at that against scme of the data
and you can see for example, from one of the earlier
slides I showed -- the one which had the colored groups of
data on it -- that you can identify fairly consistent
relationship between risk and the release fraction of
iodine, with some exceptions.

And in looking at this closer, I think you’ll
- I've come to the conclusion that there are a number of
cases where other radionuclide groups -- in particular the
ruthenium group and the lanthanum group -- become
important in certain release category or certain sequence
source terms.

And I believe that this approach is workable
with the stipulation though, that rather than using iodine
release fraction you use an iodine-equivalent release
fraction where you translate the --

CHAIRMAN APOSTOLAKI:: what's the superscript
BEin T

MR. SHERRY: This particular -- N,., is that
what you're --

CHAIRMAN APOSTOLAKIS: Little "n".

MR. SHERRY: Little "n"?

CHAIRMAN APOSTOLAKIS: Yes.

MR. SHERRY: That's just the exponent on the
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source term.

MEMBER KRESS: It’'s an empirically observed
relationship made as both (indiscernible) improve.

MR. SHERRY: For that Surry --

CHAIRMAN APOSTOLAKIS: We know "n"?

MR. SHERRY: For that Surry data, "n" was
about 0.9.

MEMBER KRESS: So you might make it one,

MR. SHERRY: This is information taken from a
Brookhaven report which gives weighting for a number of
the radionuclide groups to indicate their relative
importance to early fatality risk based on equal release
fractions. And --

MEMBER POWERS: Now, my understanding of these
numbers --

MR. SHERRY: These are from Albert originally,
I believe.

MEMBER POWERS: Okay, they are Alrert's
numbers?

MR. SHERRY: *“as, then Brookhaven used them to
create this.

MEMBER POWERS: Okay. Then they are numbers
that say, what is the impact given that I have a ten
percent release of each of these elements alone? All by

itself.
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MR. SHERRY: I'm trying to remember. I
thought he actually used a specific source term and then
varied the release fraction of individual groups. I have
to look at it again, but I didn’t think he looked at them
individually.

MEMBER POWERS: It’'s always a mystery exactly
what they do in these things. I do know that -- he did
the work for me, actually, and when I got it I didn’t know
exactly what I had. But I do know that the problem comes
about in using these equivalencies because of a threshold
effect in early fatalities.

That you were far better off -- it’'s far
easier to come up with an equivalence, an ident
equivalence for things like latent cancer, than it is for
fatalities. Just because of this we’re never going to
have a ten percent release fraction of cerium by itself.
1f we get a ten percent release fraction of cerium we're
going to have everything else.

And then how you extract cerium and its iodine
equivalency becomes a little bit a procedural call. And
also, since we very seldom get a ten percent release
fraction of cerium what you typically get is nine percent
iodine and half-a-percent of cerium. Now what do you do?

Cerium may have been a bad choice; suppose I

picked half-a-percent strontium? Does it trigger your ten
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percent case or not?

MR. SHERRY: In the threshold model if you
will, I have basically just been using the icdine release
fraction without adjusting it to account for any increased
releases of ruthenium, lanthanum, or any of the other
species.

I believe that there’'s sufficient amount of
margin between the, sort of maximum possible value you
could get and the * -7 & calculated in the PRA, you know,
because of other factors -- plume meander, sheltering --
things that reduce the probability of a fatality to an
individual even when exposed to a certain release.

MEMBER POWERS: Well, I wouldn’t --

MR. SHERRY: Do you understand what I'm
saying?

MEMBER POWERS: No, I don‘t. I’d just comment
that I worry a lot about getting to the point that we
cannot accommodate technical changes in our understanding
of the source term. Because I've spent a lot of time
worrying about ruthenium bhecause I think ite releases can
get very large in very severe accidents; much larger than
had been anticipated up till now. Because we just didn’t
do the chemistry right.

MR. SHERRY: Let me answer that by saying I

think that there is a way that you could -- there’'s a
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straightforward way to go to a threshold model, okay, but
instead of basing it on, for example, ten percent iodine,
they could be on, for example, 20 percent this iodine
equivalent. Where now you consider all the species that
are being released.

The approach that I would use if I was just
using ten percent iodine is, look at the other groups to
see if they are approaching a level where they would
contribute significantly to early fatalities. And then
perhaps if your icdine release 1is eight percent and you
have a relatively larger ruthenium release, add that
frequency of that release category into the hopper.

Okay, let me finish up. I believe the
simplified approach provides a reasonable and a realistic
way -- or reasonably realistic way for estimating
individual early fatality frequency, and I believe it
provides a definition for the large early release
frequency which considers the important characteristics of
the source term; important to outside risk, namely the
magnitude of the source term and the timing of the release
relative to the time when emergency protective actions can
be taken.

MEMBER KRESS: And you could also derive an
acceptance value directly from the safety goal.

MR. SHERRY: Yes, using this approach you
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could do that.

MEMBER KRESS: So that it would automatically
incorporate safety goal considerations in any sort of
regulatory analysis --

MR. SHERRY: Right, and it can be developed,
at least to the extent where you're accounting for the
site-specific characteristics ot population distribution
and wind patterns.

And I mentioned that I believe that this
approach that I'm recommending is less conservative than
the approach that’s proposed in the regulatory guide based
on early containment failure frequency, but I think it's,
at least in all the cases I have looked it, it’'s still
conservative in the sense that it overestimates the early
fatality risk.

MEMBER KRESS: Could one view the conservatism
in the reg. guide as being in a sense, defense-in-depth
related because it tends to szy, while we’re not sure how
good the suppression pool is, for example, we give credit
for its effect on failure of the containment, but we’ll
not give that much credit for its scrubbing and fission
products? And we’'re not quite sure how effective an
evacuation strategy might be so we’ll not worry about
that.

Could you view their definition with that
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conservatism as being a preservation of some level of
defense-in-depth?

MR. SHERRY: Well, I guess you could but I
don’'t think I would, because these features -- scrubbing
suppression pools, time characteristic of accidents -- are
modeled in PRAs. And in that sense they, you know, they
are uncertain only to the extent that the PRA is
uncertain. They’'re not unknowns, okay, ar4 I think you
should try to match, as best as possible, the results from
the risk assessment -- the detailed risk assessments.

MEMBER KRESS: Thank you.

MR. SHERRY: That concludes my presentation.

CHAIRMAN APOSTOLAKIS: Thank you very much,
Rick. Okay, now we go to the NRC staff presentations.
First one is on the discussion and purpose of the meeting
-- which is a good idea. And we have Gary Holahan, Tom
King, Bob Jones, and Mark Cunningham. All new faces.

MR. HOLAHAN: Same old story.

MR. KING: What we thought we’'d do in the
first 45 minutes or so is provide an overview on what'’s
happened since the last time we met, which I think was
back in late November. Since that time, several things
have occurred that have influenced the current version of
the reg. guide in our schedule and plans to where we'’re
going.
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First thing is, we received a 3-month
extension from the Commission to get this whole package of
reg. guides and SRPs. They’'re now due to the Commission
the end of March. That's still -- we're still on a tight
schedule to meet that because there’s a lot of things that
have to happen, and we’ll talk about schedule a little
bit.

We’'ve also had meetings with the office
directors and the new Deputy EDO, Ed Jordan, regarding
these reg. guides, and discussed the technical content and
approach and philosophy behind them, and that's been
factored into the latest draft.

We received an SRM from the Commission on the
four policy issues that we had sent up back in October
that we had discussed with the committee six months or so
ago. We received input from OGC, the legal staff, wr.ch
we've tried to factor in.

And based on all that we’ve come up with some
revised documents. The first general reg. guide and its
SR” ' e been provided to the committee and the rest will
be shortly.

MEMBER KRESS: Do the Commissioners basically
agree with you on those policy issues?

MR. KING: Basically, yes. 1’'ve got a slide
or two -- we’'ll talk about that -- but basically, yes.
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What we want to do today is concentrate on the
general reg. guide and SRP; talk about the approaches, the
changes -- we’re going to summarize the changes we've made
-- and then spend most of the day going through those
step-by-step sc you can review the content and where they
stand.

This morning we’ll do the reg. guide, this
afternoon the SRP, then at the end of the day we’d like to
come back and sort of get a sense of the committee as to
if you have any major problems. At this point we’'re not
looking for editorial changes; we’'re looking for any major
problems with the approach, the philosophy, the guidance.

Just to refresh your memory, we're working on
these reg. guides and SRPs as a result of the Commission’s
August ‘95 policy statement on the use of risk
information.

And we believe these reg. guides will help
encourage submittals from licensees that utilize risk
information because they will provide a consistent process
and an acceptable approach for licensees to submit
applications for the staff to review them, to make plant-
specific changes to the current licensing basis that
utilize risk as well as the traditional engineering
evaluations.

MEMBER KRESS: Have you had any input from the
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industry on that --

MR. KING: None.

MEMBER KRESS: -- that gives you that belief?

MR. KING: None of these have been released to
the public at this point. We had asked the Commission
whether we should go ahead and give an early release; the
answer was "no",

The scope of the reg. guides -- there’s the
general guidance which consists of draft guide 1061 and
its SRP which you have in your hand. We're going to cover
it today. The other ones, where they stand is, we're
shooting by February 6th to get you copies of the in-
service testing draft guide and SRP, the tech spec draft
guide and SRP, and the graded QA which is just a reg.
guide only.

The in-service inspection reg guide and SRP is
now scheduled to go to the Commission in May, so that
package -- we’ll not be asking for review at this time;
that will come at a later date.

CHAIRMAN APOSTOLAKIS: Again, let me display
my ignorance here. Of all these documents, what’s the
most important one?

MR. KING: The one you’re looking at today.

CHAIRMAN APOSTOLAKIS: The 10617

MR. KING: Yes. And its SRP.
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CHAIRMAN APOSTOLAKIS: But if I were to
compare the reg. guide with the SRP, the reg. guide is
really the important document?

MEMBER KRESS: And the other reg. guide
supposedly will be consistent?

MR. KING: Yes, yes.

CHAIRMAN APOSTOLAKIS: Like last time there
were also verbatim copies, right?

MR. KING: In some places they’'ll be verbatim-
consistent, yes. We had also sent you some time ago, a
NUREG -- what we call NUREG-1602 which was really sort of
the attributes of a PRA that we felt were necessary to
have the proper scope of quality.

Although that’s undergoing some editorial
changes the basic content has not changed and we did not
resubmit that to the committee. I thought we had reached
an understanding before that you didn’'t want to see that
again in any formal sense. It’'s going to be a reference
document in the reg. guide.

CHAIRMAN APOSTOLAKIS: My impression was that
you told us not to review it. 1Is that the correct
impression?

MR. KING: I think we sent it to you for
information. We weren’t particularly asking for a letter

on it, that's true.
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CHAIRMAN APOSTOLAKIS: Because someone said at
that meeting that -- at one of the meetings that
essentially all the information that’'s in NUREG-1602 that
is necessary to understand the reg. guides and the SRP, is
also in the reg. guides and the SRP. So it’s a reference
document but you really don’t need to read it. 1Is that
correct?

MR. CUNNINGHAM: Yes. What we said was that
anything that would be in the form of guidance to
licensees we pulled up into the reg. guides so that the
NJREG does not have guidance in it; it’s more technical
information, if you will. And so it’'s one step removed
from the regulatory guides and things like that.

CHAIRMAN APOSTOLAKIS: So the commit .ee will
not review this? Or is it up to us? I don’t understand.

MEMBER CATTON: What do you mean by "this"?

CHAIRMAN APOSTOLAKIS: NUREG-1602.

MR. KING: We’'re not asking for a review and a
letter on it. We provided it for information. We had
gotten some comments before, months ago. from the
committee. If you want to add it to your list of things
you want to review and address in a letter, that’s up to
you. But we’'re not asking for it at this time.

MR. HOLAHAN: But I would say in the context

of what we’re trying to achieve here, to put out guidance
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on risk-informed regulation, 1it'’'s not necessary. It’s not
necessary to get the committ=e’s views on 1602.

CHAIRMAN APOSTOLAKIS: Okay.

MR. KING: Okay. The reg. guides and SRPs
basically have four objectives: they describe the overall
approach/expectations/process; they provide principles and
guidance for both the deterministic and probabilistic
analysis and integrated decision process; they describe a
performance-based implementation strategy that we would
expect licensees to use in implementing changes; and they
provide guidance on what information should be submitted
for review.

As we discussed before, the use of the reg.
guide and SRP is voluntary for licensees. They don’'t have
to use this if they don’t want to, but the staff still
intends to give priority to applications that come in and
follow this process, particularly those that are asking
for burden reduction.

Clearly, if someone comes in with a safety
issue, whether they follow this process or not we're going
to give it high priority, but the burden-reduction ones we
would expect to follow this process.

As I said earlier, you have the general reg.
guide and SRP. Now, there are three appendices we're

working on for the general reg. guide which were not
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included in the package to you. They’'ll be coming later.
For the purposes of looking at the overall approach and so
forth they’re not necessary, but you will be getting
those.

MEMBER SHACK: Have those changed
substantially from the earlier versions we saw?

MR. CUNNINGHAM: The appendices?

MEMBER SHACK: Yes.

MR. CUNNINGHAM: They're undergoing a little
bit of change, yes.

MEMBER SHACK: So what we have really isn't
representative?

MR. CUNNINGHAM: That's correct --

MR. KING: Yes, I wouldn’t bother loocking at
what yosu have --

MR. CUNNINGHAM: I wouldn’t read what you have
now.

MR. KING: Right, right. The remainder of tha
material should be cominy February éth, that’s our
schedule, which will include the application-specific reg.
guides, SRPs and the general reg. guide appendices.

As I mentioned earlier, they received office
director-level review and we’'ve gotten the Commission
feedback and we’'ll talk about that separately.

What we're hoping to do today is update the
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committee on the changes that have been made, and review
the content of the reg. guide and SRP, solicit feedback
from the committee, but we’re not asking for a letter at
this time. But we would like at the end of the day to

sort of get a sense of where the committee -- committee’'s

views, individual member’s views are on what you've heard.

MEMBER KRESS: Would a letter be useful to
you? The presumption was it was generally favorable.

MR. KING: Well, if that’s what it says that
certainly wouldn’t hurt.

CHAIRMAN APOSTOLAKIS: I thought we were
supposed to finish our letter by the end of March.

MR. KING: Yes, well, what we really need --
if you want to schedule a couple of minutes -- what we

ally need is a letter by March 14th, which is about a
week after your March full committee meeting. Because we
owe a package to the EDO the 24th, and wes would like to
attach your letter to it and factor in anything that you
say in your letter, if we can.

That's the schedule we’'re working to. We,
again, are available to come toc the full committee in --
at your February full committee meeting and give a
presentation on the material you have in hand now. At
that time you should also get the rest of the package. I

understand we have a subcommittee meeting scheduled
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February 20th and 21st to review the material ycu're going
get. on February 6éth.

CHAIRMAN APOSTOLAKIS: So what’s the idea
then, of you coming to the full committee meeting in
February if the subcommittee meeting is later? 1 mean, is
there any reason for that?

MR. KING: 1It’s only that -- to me, it's only
that this is a large volume of material and maybe taking
it in th bites is better than one bite.

CHAIRMAN APOSTOLAKIS: 1It’s part of the
process.

MR. KING: But it’s up to you. If you’'d
prefer we don’'t come in February we won’'t come.

MEMBER MILLER: If there are things that the
individual members of the subcommittee would like carried
forward for discussion at that time, then it would be
appropriate to discuss those. Other than that, it would
be beneficial for the subcommittee chairman tc provide a
summary of things that might have been discussed here
today, or where things are going.

CHAIRMAN APOSTOLAKIS: Are we missing any
members?

MEMBEX MILLER: Yes.

CHAIRMAN APOSTOLAKIS: Bob Seale.

MEMBER POWERS: The chairman.
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MR. KING: We can come back at the end of the
day and see what would make sense for February, if you
want to do that.

CHAIRMAN APOSTOLAKIS: Yes. Now, in general I
would say -- when you say six or seven -- go with the ®h.
Okay?

MR. KING: Okay. All right, as I --

CHAIRMAN APOSTOLAKIS: Let me -- so March 31st
goes to the Commission --

MR. KING: Yes.

CHAIRMAN APOSTOLAKIS: -- but that’‘s not the
date when it is released for public comment, right?

MR. KING: No, the Commission would have to
give its approval to go ahead and release it for public
comment. What we’'ll have with the package that goes to
the Commission is a proposed Federal Register Notice that
announces the availability of these for comment, the 90-
day comment period, a set of questions that we're
specifically 1 =2rested in getting feedback on.

CHAIRMAN APOSTOLAKIS: So what’s the typical
time between March 31st and when you release it?

MR. KING: To me, I‘d allow a month. From the
time the Commission takes action and then to actually get
it printed in the Federal Register, 1'd allow a month.

CHAIRMAN APOSTOLAKIS: So the industry will
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not see it before May, I suppose?

MR. KING: Yes. Okay, I had mentioned we
received an SRM from the Commission on January 22nd that
gave feedback on the four policy issues that we had sent
up in October. Now let me just summarize what the
feedback was.

I think in general the reg. guide as developed
is consistent with this feedback. The Commission has
asked us to do a few extra things and provides some -- a
report back to them on several items between now and the
end of August, as I remember.

The first policy issue had to do with
performance-based regulation. We had raised the issue
that in these risk-based initiatives we are trying to
implement them via some performance monitoring and
feedback, but through the context of what we’re doing here
that’s limited to things that are submitted under the PRA
risk-informed initiative.

We asked the Commission whether that'’s what
they had in mind when they mentioned performance-based
regulation. They wrote back and said that's fine for
these plant-specific items, but we want to go beyond that
and they asked for a further plan for performance
monitoring that would address performance monitcring on

things that arsn‘t amenable to PRA-type analysis, so we
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owe something to the Commission the end of August as to
what our plan is for expanded role of performance-based
regulation.

They also asked for a summary dis~ussion on
how performance monitoring is being addressed in the pilot
application, so we owe them that as well. But it didn’t
really change what we had in the reg guide in terms of our
intent on performance monitoring there.

The second issue was use of safeLy goals for
plant-specific application. The Commission tentatively
approved plant-specific application of the safety goals.
The reg. guide had been written assuming that approval
would be given.

But in addition to that they asked for a legal
analysis on the use of numerical guidelines in plant-
specific decisions, addressing things such as a potential
for litigation and the effects of, what if the PRA changes
down the road -- does he have to go back and revisit your
decisions -- that kind of thing.

MEMBER KRESS: Does OGC do that?

MR. KING: OGC has been assigned a lead for
that. It’s due the end of June. I'm sure we'll be
involved with OGC in preparing that response.

The other items in the SRM, the third issue is

the issue of risk neutral versus risk increase. The
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Commission did approve an approach that involved approving
small risk increases under certain conditions. That's
what we had proposed. The reg. guide addresses this issue
and is consistent with that kind of application.

They did ask for a definition of small and
what we meant by small, and under certain conditions we've
tried to expand the reg. guide to cover that, and we'll
talk about that today.

They’ve alsc asked the staff to monitor
cumulative changes in risk. We have noted in the reg.
guide that we expect licensees to keep track of that as
well. They also asked the staff to develop a methodology
for assessing changes in risk that use statistical
concepts and give consideration to uncertainties.

Now, we'’'ve expanded the uncertainties section
quite a bit in the reg. guide but we’'ve stili tried to
leave it somewhat flexible in terms of --

MEMBER KRESS: 1I’'m not sure what that bullet
means. 1 know what "give consideration to uncert :inty"
means. I don’t know what they’'re talking about when
they’'re talking about a methodology for assessing the
chiange in risk using statistical concepts. Do you have
any idea what that means?

MR. KING: wWell, I mean, you could consider

it, on the extreme they're looking for some sort of formal
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decision criteria type -- or decision process that would
involve numerical guidance. The reg. guide doesn’'t do
that.

CHAIRMAN APOSTOLAKIS: It says for assessing
changes, not for evaluating.

MEMBER KRESS: That's what's on it.

CHAIRMAN APOSTOLAKIS: And I thought we had
the methodology for assessing them.

MEMBER KRESS: Yes, that’'s why I was confused
about what this meant.

CHAIRMAN APOSTOLAKIS: Don’'t we have a PRA
that does this?

MR. KING: We have a PRA that assesses changes
in risk, uses statistical concepts, mean values, and so
forth. We talk in reg. guide about the various
contributors to uncertainty, the use of sensitivity
analysis.

CHAIRMAN APOSTOLAKIS: So why do you need to
develop anything? I mean, we have it.

MR. KING: "ell, hopefully the reg. guide
develops it to the extent that it needs to be developed,
since the Commission hasn’t seen the reg. guide yet. 8o
it may be asking a question that’s already been answered.

CHAIRMAN APOSTOLAKIS: I guess Dr. Kress and

I, we hear the word "develop" and doing research, develop
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something. That’s not what it means?

MR. HOLAHAN: No, I think the direction from
the Commission, I think, is to use appropriate methodology
in the reg. guide, not necessarily to develop concepts
that aren’'t currently aailable.

MEMBER KRESS: But when I read this the first
time, I read it to mean, risk calculation has
uncertainties in it, and that sort of assess criteria for
acceptance of a change in risk. And I read this to mean
that we need some sort of methodology that incorporates
that uncertainty, its full extent into your acceptance
criteria.

That's the way I read it and 1 wasn’t sure
whether I was interpreting it right or not. Would that be
a good interpretation of it?

MR. KING: Yes, I think that would be a good
interpretation of it.

MR. CUNNINGHAM: We'’ve got to follow up and
get a little clarification on our own part as to what --

MEMBER SHACK: Just to throw in some
observation --

MR. CUNNINGHAM: -- how to pursue this.

MEMBER SHACK: -- I interpreted it to be
something that I picked up from some RuleNet discussions

where people were arguing against PRA and arguing that you |
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should use purely statistical evaluations of ongoing
events to evaluate risk wherever possible, and reduce
dependance on PRA.

CHAIRMAN APOSTOLAKIS: When was this?

MEMBER KRESS: That would be nice, but that’'s
the reason we went to PRA, is because we can’t do that.

CHAIRMAN APOSTOLAKIS: When was this, Bill?

MEMBER SHACK: If you go back and look at some
of the discussion that was on RuleNet, it was sort of
connected with the probabilistic assessment for the fire
PRA, there was some discussion from people who were
essentially PRA, arguing that in fact, you did have enough
data to do more classical, statistical approaches.

CHAIRMAN APOSTOLAKIS: But the PRA does not --
when the data is available, it does it.

MEMBER SHACK: I'm only quoting what was in
the RuleNet discussion.

MR. KING: Again, I think since the Commission
hasn’t seen the reg. guide yet they don’t really know
exactly how we're treating uncertainties in the package,
go there may be some -- the wording I think, is influenced
by the fact I haven’'t seen it.

CHAIRMAN APOSTOLAKIS: So they use the word
*develop" or is it your word?

MR. KING: They use the word develop, yes.
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The other thing they mentioned under this particular item
was that they supported encouraging licensees to use risk
assessment for the purposes of improvement as well as
burden reduction. Which is a -- we put a stronger flavor
in the current version of the reg. guide to emphasize
that, and the Commission has supported that emphasis.

And the last --

CHAIRMAN APCSTOLAKIS: Maybe you should
develop a definition of "develop".

MEMBER CATTON: Aren’t you looking for
appropriate criterion for acceptance?

MR. KING: I think in general, yes.

MEMBER CATTON: Then that’s what that should
say. Then that gets away from all of this discussion.

MR. CUNNINGHAM: Those are the Commission’s
words.

MR. KING: This is a quote from the
Commission.

MEMBER CATTON: I understand.

MEMBER KRESS: Well, I think it would be a
good idea to understand what they had in mind.

MR. KING: The last item had to do with, how
do you implement changes to the ISI program. It was more
of a process question. The Commission agreed with the

process *!.e staff had recommend: .
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The next couple of pages summarize the changes
from the version of the reg. guide you had seen in
November, to what you received a week or two ago. And I
just want to go through those quickly. We’ll walk through
the reg. guide itself later on this morning.

The first thing we did was, we added an
emphasis on the overall expectation of improved safety
that we think should result from application of this
process and this approach. There was a concern that the
way earlier versions of the reg. guide and SRP were
worded, they were sort of like a road map as how you
increase risk.

Being a safety agency, there was concern that
we didn’t want to send that message, so we’'ve tried to put
more of a balance in the reg. guide in terms of when you
use risk information there can be improvements in safety,
there can be burden reduction. In the iong run, we expect
the overall direction to be improvements in safety Dbecause
you’'re concentrating on the more important things.

MEMBER KRESS: When I read through the reg.
guide and the SRP, that part of it jumped out at me a
little bit as bit of an inconsistency in that, the word
"expectation" didn’t translate into any of the acceptance
criteria or any of the processes that I saw later on in

the standard review plan. The expectation that you'll
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improve safetry.

MR. KING: I think it does.

MEMBER KRESS: It does?

MR. KING: 1In the sense that, what we're
saying is if your CDF is above 10* and your LERF is above
10, we think the direction of changes ought to be
improvements in safety, not increases in risk.

MEMBER KRESS: Wasn't that in your original
SRP and your original reg. guide?

MR. KING: Yes.

MEMBER KRESS: So you really didn’t change
anything?

MER. KING: No, that hasn’t changed but I think

MEMBER KRESS: You just changed the word of
how you said things.

MR. JONES: I think another area you probably
see it now Tom, is if you look at the decision criteria,
acceptance criteria, the numerical discussion -- as you're
aware it’'s kind of three regions and not acceptable,
acceptable, and kind of a gray area.

MEMBER KRESS: Yes.

MR. JONES: In the gray area I think you see
some of that flavor, the idea of considering cumulative

increases, looking at the licensees, risk management
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program, their operations, and other items. So it’‘s in
there that where we’re looking in that gray area that we
will look much harder at what the licensee is doing, the
direction they’'re heading. And that’'s what we factored
in; some of this in a qualitative sense.

MEMBER KRESS: Okay.

MR. KING: We'’ve introdiuced some wording in
principle 4 that talks abcut insignificant risk and used
the safety goal s.ibsidiary objectives to sort of define
the level below which we think, when you’'re making changes
you’'re down in the insignificant level or small level, as
the Commission mentioned in their SRM. That'’s new.

We've removed the figures, the CDF versus
delta CDF, LERF versus delta LERF figures.

CHAIRMAN APOSTOLAKIS: 1It’s very hard to
follow the next slide.

MR. KING: But we have a backup of figures
here if you want, "o explain the words. Now, we've
expanded the text to try and define the regions where CDF
and LERF are used as guidelines for looking at changes in
risk, and we basically have three regions now.

The numerical guidelines are essentially the
same as before, but in the text we’ve defined the region
where if you're above the CDF and LERF benchmark values,

we would expect changes to be in the direction of improved
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safety. We've defined the region where if the changes are
small enough and your CDF and LERF #re small enough, we
would expect the changes to be acceptable, and in some
cases maybe not even requiring rigorous analysis.

And then we'’ve got that middle region that’'s
going %o reqguire a closer look, and we’ve tried to define
that middle region beiny within about a factor of 10 of
the CDF and LERF benchmark values, and defined what this
additional look would consist of in terms of the scope of
the analysis, the rigor of the uncertainty and sensitivity
analysis, looking at other factors, recent plant
perfc 'mance, other qualitative factors that are listed in
the reg. guide. And we’ll go through each of those when
we get into Mark’s presentation.

The other two changes, we’ve expanded the
discussion on uncertainties -- and Mark will cover that --
and we're updating the appendices. We're planning on
three appendices now to the reg. guide covering peer
review, risk importance measure, and how to estimate LERF
when you only have a level-1 PRA.

And finally, just to summarize the overall
approach in sort of general terms, again the emphasis is
up-front on utilizing risk information in a comprehensive
fashion that looks at risk reduction as well as burden

reduction and the cumulative impact of changes.
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We have the 4-step process as before which
basically says, define the change. do your engineering
analysis and integrated decision-making, implement it
through a monitoring and feedback program or strategy, and
then define the documentation that needs to be submitted.

Under the engineering analysis we’ve got five,
what we call fundamental safety principles, which
basically are: meet the regulations, maintain defense-in-
depth, maintain sufficient safety margin, have no
significant increase in risk to public health and safety,
and implement the change utilizing performance-based
monitoring and feedback strategies.

Again, Mark will cover each of these. There'’s
supplemental guidance or expectation associated with each
of these that Mark will go into.

We’ve used the subsidiary objectives of the
Commission’'s safety goal to define benchmark risk levels,
below which changes are considered insignificant. That'’s
the 10* CDF, 10 LERF.

As I mentioned, we’ve got the various regions
where if your baseline CDF or LERF are high enough, we
expect the changes to be in the improvement direction.

We expect again, as we had in earlier
versions, we expect changes to be made in small increments

in terms of risk, and we'’ve kept basically the small
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increment being about ten percent of the benchmark CDF and
LERF values.

And then the middle region where you've got
additional management review, the closer you get to the
benchmark LERF values and CDF values.

In a number of areas we tried to provide
flexibility for licensees to adjust their analysis and
their submittals to what'’s appropriate for the change
they’'re requesting. That includes the extent of
uncertainty and sensitivity analysis, the ability to
package several changes together, what’s the appropriate
confidence level for the decision that they’re making.

CHAIRMAN APOSTOLAKIS: So the conditional
containment failure probability is gone now, right?

MR. KING: Yes. And they have flexibility to
decide on the scope of analysis that’'s necessary to
support their proposed change and to justify where the
plant stands on their baseline CDF and LERF.

We still retain words about -- we expect the
scope of the analysis that deals with the change should
cover all the system structures, components, operating
modesg, initiators affected by the change, or conversely,
make an argument why that doesn’t have to be done. And
again, retain the performance monitoring and feedback

aspects of the approach.
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Wwith that, we’'re ready to go into the more
detailed review of the DG-1061.

MEMBER FONTANA: Tom, a few years back the
thought was that a large release should be, or have the
probability of 10° or less, and I see LERF here, 10°. 1Is
that a different concept?

MR. KING: It’s not a different concept. We
had worked on the 10°, defining a large release at a 10°
frequency several years ago. And were unable to come up
with a definition that we felt was consistent with thLe
Commission’s QHOs; that the 10", in effect, made it a new
safety goal.

And we're going to point that cut to the
Commission in the transmittal package of all these regq.
guides; that we’'ve used 10°, they had given us a 10°
number ten years ago; here’'s why we’'re using 10°. If
they want to resurrect 10° they're free to do that, but we
do want to point that out to them.

MR. HOLAHAN: But I think it’s also fair to
say, because of the way we’ve drawn this intermediate
region, which has got a factor of 10 on it, it basically
says, at 10" it’s the other end of this gray region.

MEMBER CATTON: Transition.

MR. HOLAHAN: It’'s sort of a transition

region. And in effect what it says is, the staff will
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consider and give additional consideration to, cases in
which LERF is around 10°. So we haven‘t -- I don’‘t think
of it as having shifted our focus by an order of
magnitude.

What I think is, that the Commission told us,
think about 10" as a possible goal. And we're still doing
that in some sense, but we’ve drawn sort of a stricter
speed limit at 10°, which is a lot closer to the health
effects.

MEMBER KRESS: Are you going to go into your
definition of LERF any more in today’s presentation?

MR. KING: We’'re not but I can do it real
quickly right now. Basically, we came up with 10° by
looking at NUREG-1150 arnd LaSalle PRA results --

MEMBER KRESS: 1I'm not -- Tom -- discussing
the numerical value. Just the definition of it appears to
me to be really an early containment failure frequency.

It seems to be a bit of a misnomer, especially compared
with what Rick Sherry’'s been doing. Have I got that
pretty much right?

MR. CUNNINGHAM: No, I think you're right.
The definition is really an early containment failure
frequency and you’'re just -- there’'s some sort of a loose
relationship between that aud release frequency.

MEMBER SHACK: Well, I think it’s a slightly
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modified version. It’s a significant core melt with an
early containment failure. Because there is sort of some
scrubbing element and things in there.

MR. CUNNINGHAM: Again. I'm going to go into
more detail about the reg. guide itself, 1061 itself.
I've got a couple of slides that are going to cover the
overall structure of the report, and then I‘'m going to
jump into a discussion of some of the key elements of the
document, including principles and expectations, some of
the acceptance guidelines, and then talk a little bit
about the implementation process.

We’'ve talked about this a little bit already
but the purpose of the guide is to provide one acceptable
approach for analyzing issues associated with proposed CLB
changes, including how the risk has -- how an assessment
of risk is factoirucd into ‘hat assessment of the propcsed
change.

The process that we’ve laid out in the reg.
guide is, as it is today, is basically, this process is
identical to what we talked about in the November meeting
which is a variation on what there was in the September
meeting or whatever, as a result of the comment from the
ACRS.

But basically it lays out a -- the key parts

of it being an engincering analysis that is some mixture
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of PRA and traditional analyses, and the mixture depends
on the type of issue that you have and the type of
information you have available to you.

There’s an implementation and monitoring
program aspect of it, which gets into the performance
element of it, and then there’s a documentation, a
submittal aspect of it.

The first key element of the reg. guide is the
set of principles that the staff has defined. Basically,
the first of these is that the proposed change meets the
current regulations, unless of course you’'re trying to --
the intent of the change is to explicitly -- it’'s
explicitly related to an exemption or a rule change,
either by 50.12 or by 2.802 or something like that.

The second principle is that defense-in-depth
is maintained. We've talked about this a number of times
before, as we have on the third item which is that
sufficient safety margins are maintained after the change
is made -- after the proposed change would be made.

The fcourth principle is the risk element of
it, if you will, that the proposed change either results
in a risk reduction or safety improvement, or it leads to
an insignificant increase in core damage frequency and
risk. And this is in the context of the individual or the

specific change being made, and in a more cumulative sense

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




10

11

12

13

14

15

17

18

19

20

21

22

23

24

25

51

that the overall effect of all the proposed changes does
not lead to a substantial increase in risk.

And then the fifth principle is that the
performance-based implementation strategies are
established as part of the program to address
uncertainties in the process and the models and data, and
to provide a feedback mechanism for problems that are
identified.

CHAIRMAN APOSTOLAKIS: Could you, or would you
accept an alternate wording for number 4? Proposed
changes, both individually and cumulatively, result in
small increases in the risk to the health and safety of
the public. I had to stop and think, in no more than
insignificant increases. How about small?

MR. CUNNINGHAM: In some cases, because of the
way we've set up the acceptance guidelines, small
increases would not be permitted -- if you’re above the
subsidiary goals.

CHAIRMAN APOSTOLAKIS: Yes.

MR. CUNNINGHAM: So that‘s why we had no more
than insignificant. It could be a reduction. Perhaps it
may be better worded to say, either its a, under some
circumstances, a risk reduction, or only small increases,
or something like that.

CHAIRMAN APOSTOLAKIS: Yes.
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MR. CUNNINGHAM: This is trying to mix two --

CHAIRMAN APOSTOLAKIS: Something to make it
clearer. I mean, I don’t have any objection to the
essence of it, the substance, but the wording is a little
bit strange. You try to be as general as possible to
cover all the -- so maybe --

MR. CUNNINGHAM: Yes, we're trying to mix
together both the need, in some cases to have risk
reduction, in other cases, small increases.

CHAIRMAN APOSTOLAKIS: Well, all you can say,
result -- proposed changes, both individually and
cumulatively, when allowed, result in small increases. I
mean, there is an element here that says that you should
not violate the goals, so that increases are not allowed,
right?

MR. CUNNINGHAM: Increases would not be
allowed. Yes, that’s right.

CHAIRMAN APOSTOLAKIS: So maybe you can say

iithat. That, you know, result in small increases as long

as the quantitative health objectives are met. Something
like that. To make it simpler.

MR. CUNNINGHAM: Scmething like that,.

MR. HODGES: This is Wayne Hodges with the
staff. But even if they’re not bumping up against limit,

changes may improve safety and you don’t want to rule
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those out either.

CHAIRMAN APOSTOLAKIS: That's correct.

MR. HODGES: And I think what you just said,
might .

CHAIRMAN APOSTOLAKIS: You say even if they
are above the goal?

MR. HODGES: No, I said even if they’'re not
bumping up against the goal. If they’ve still got plenty
of margin, a proposed ‘hange may be in the direction of
reducing risk.

CHAIRMAN APOSTOLAKIS: Yes.

MR. HODGES: And that statement has to allow
that.

MEMBER SHACK: Yes, you don’‘t want to outlaw
decreases.

CHAIRMAN APOSTOLAKIS: No, no, but I'm sure
you can change the wording here to make it clearer. I
mean, a principle -- you shouldn’t have to stop and think
about the principle. 1Is that no more than insignificant.

MEMBER SHACK: See, the previous wording said
it results only in small increases in calculated plant
risk, whi .. certainly sent you the wrong message.

CHAIRMAN APOSTOLAKIS: Well, in small
increases or decreases, you know. I mean, you can always

play with the words.
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MR. CUNNINGHAM: Yes. That may be a better
way to say it. Either decreases or no --

CHAIRMAN APOSTOLAKIS: And also the --

MR. CUNNINGHAM: Or small increases.

CHAIRMAN APOSTOLAKIS: -- idea that you don't
go above the goals.

MR. CUNNINGHAM: Yes.

CHAIRMAN APOSTOLAKIS: Speaking of that, there
was another place in the guide, on page 1-2, where
something like that comes up again, starting line 112, The
acceptance guidelines defined in this regulatory guide are
consistent with the safety goals and their subsidiary
objectives. And changes to the CLB are expected to result
in risk increases which are no more than a small fraction
of these goals and objectives.

Again, it’s understood that you don't go above
the goal, right? It could be a small fraction of the goal
that takes you above the goal. So wmaybe you can make it
clearer. Without exceeding the objectives, in other
words. It’s understood that you're always below the
objective.

MR. KING: Yes, and it just mentions
increases, so I think that‘s a --

CHAIRMAN APOSTOLAKIS: And also it mentions on

the increasesg --
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MR. KING: Yes, so we ought to take a second
look at. that.

CHAIRMAN APOSTOLAKIS: Yes. Now, we will
revisit these principles later in your presentation,
right? You will talk about defense-in-depth and --

MR. CUNNINGHAM: Yes, we go into a little more
detail about each of them. Yes.

Associated with the principles are a set of
staff expectations. The first of these, that the safety
impacts of the proposed change are evaluated as part of an
nverall risk management approach to identify places where
requirements or where safety improvements should be
accomplished as well as trying to reduce burdens in other
areas.

So this is getting at the issue that was
addressed by the Commission as well, that this is part of
a bigger program and we shouldn’t just be looking at ways
to reduce burdens.

The second expectation is that there’s an
integrated aspect of the analysis, that we look at all --
we're trying to assure that all the principles are met,
and it’s not a pick or choose of which principles are
being met or not met.

The third expectation then is, we've

already talked about it in many respects, is that CDF and
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thie large release frequency or large containment
performance frequency if you will -- containment
performance frequency measures are suitable metrics to use
in lieu of the guantitative health objectives or something
else.

CHAIRMAN APOSTOLAKIS: Although, if you go
later in the text, you seem to be making a distinction
beiween CDF and LERF in the sense that the LERF part can
be done qualitatively, is not true in some cases?

Altho. h the ZDF part is always quantitative witk some
gualitative arguments regarding what’'s missing perhaps.

MR. CUNNINGHAM: Yes.

CHAIRMAN APOSTOLAKIS: And I was wondering
whether you should say something like that here, or if you
think it’'s unnecessary to put it here that’s fine. But
there seems to be more to it than just what the bullet is
sayinyg.

MR. CUNNINGHAM: In the sense of, this could
be done either gualitatively or quanti --

CHAYRMAN APUSTOLAKIE: The LERF part would be
done qualitatively. That's the impression I got from
ilater on.

MR. CUNNINGHAM: Okay, I guess I'm --

MEMBER KRESS: I would prefer when you're

doing this sort of stuff that you keep it direct like
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CHAIRMAN APOSTOLAKIS: So the understanding is
then that these are the metrics --

MEMBER KRESS: They’'re the metrics --

CHAIRMAN APOSTOLAKIS: -- and how you actually

MEMBER KRESS: How you --

CHAIRMAN APOSTOLAKIS: Okay, all right.
That’s fine. I just wanted to point that out.

MEMBER KRESS: Yes, okay.

MR. CUNNINGHAM: I guess I'm a little puzziea
that, I don‘t think -- we can go back to the text at some
point and talk about where you think we could -- we'’'ve
said that the LERF can be just a gualitative argument.

CHAIRMAN APOSTOLAKIS: 1 believe it’s in the
section nn acceptance. Comparison with acceptance
guidelines. If you cgo to page 2-10 -- let’'s see --
acituzlly, it refers to both. I thought I saw it -- well,
maybe you referred to both CDF and LERF, but --

MEMBER SHACK: Page 1-21 gives you the
bounding analysis or gualitative --

MR. CUNNINGHAM: Yes, but we weren't
differentiating there.

CHAIRMAN APOSTOLAKIS: Now, in our letter

though, we did, right? Do you remember? Yes, we wrote a
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letter that said that because of -- the degree of comfort
that the licensees have with core damage frequency
methods, estimation methods, we sliould not discourage them
by requiring a rigorous population of LERF, and that they
may be able to have supplied gualitative arguments if
appropriate. 1Isn’'t that the thrust of our letter? The
letter we wrote last time? Yes.

MEMBER SHACK: I wouldn’‘t say thact was the
thrust of it, but there’'s that flavor to it.

CHAIRMAN APOSTOLAKIS: Flavor, okay. No, this
was a letter afterwards. I mean, you don’'t have to do
what our letter says. I just wanted tc point out the

difference.

i MEMBER KRESS: Well, I think you have a 2-
'dimensional matrix risk here. Just focusing on the CDF
and forgettring all about LERF --

CHAIRMAN APOSTOLAKIS: No, nc.

MEMBER KRESS: -- I think in my --

CHAIRMAN APOSTOIAKIS: That'’s not what the --

MEMBER KRESS: That'’s .ot what the -- they’'re
taking it into proper consideration.

CHAIRMAN APOSTOLAKIS: That'’'s not what our
letter said either. It didn’'t say forget about LERF. It

said, we're willing to consider less than rigorous methods

in the estimation of LERF.
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MEMBER KRESS: As long as --

CHAIRMAN APOSTOLAKIS: As opposed to the --

MEMBER KRESS: As long as you know it bounds
it.

CHAIRMAN APOSTOLAKIS: T ctly, exactly.

MEMBER KRESS: I don't think they’re excluding
the choice --

CHAIRMAN APOSTOLAKIS: But the industry is
using LERF as well, in NEI documents.

MEMBER KRESS: So?

CHAIRMAN APOSTOLAKIS: So that’s not something
they will contest.

MR. CUNNINGHAM: Yes, and we're not precluding
what your letter suggested. 1t was just that --

CHAIRMAN APOSTOLAKIS: Yes.

MR. CUNNINGHAM: I wasn’'t thinking that we
explicitly came out and said that you can do that. You
have to be quantitative in CDF and quali -- you can’t be
qualitative --

CHAIRMAN APUSTOLAKIS: That's fine. That's
fine.

MEMBER KRESS: As long as you're on page 2-10,
I was puzzled in that second from the bottom paragraph, a
statement that starts cut about point estimates maybe --

CHAIRMAN APOSTOLAXIS: What is this --
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MEMBER KRESS: This is in the --
CHAIRMAN APOSTOLAKIS: Line?
MEMBER KRESS: Thies is in the reg. guide and
it’s the second line in the -- second paragraph --
MEMBER BARTON: Line 30.
CHAIRMAN APOSTOLAKIS: Line 29.

MEMBER KRESS: Yes, 29. I was puzzled with

that. Are you -- does that bother you any, George?

CHAIRMAN APNSTOLAKIS: Yes, when I read it I
had to stop and think about it. My first inclination was
to drop the sentence.

MEMBER FONTANA: Well, the problem I‘'ve got
with that was that there are a lot of areas, I think we're
pulling estimates that are very useful, in that if you
require a full-blown analysis of everything you do you’'ll
never get there.

CHALRMAN APOSTOLAKIS: No, but if vou read the
whole section -- whatever it is -- 2.4.2.1, the whole idea
is that we would like you to consider these two metrics.
of course, you're very welcome to do a rigorous analysis,
but then they allow you to argue qualitatively, they allow
you to do bounding estimates and so on.

So it seems to me in that context, I can do

what you just said. If I can argue that my point
estimates are meaningful. But I don‘t have to be s0O
NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE  NW
(202) 234-4433 WASHINGTON, D.C  20005-3701 (202) 234-4433




10

11

12

13

14

15

1€

1 4

18

19

20

21

22

23

25

61

specific as to rgay, point estimates result from inputs
that are mean values of the input parameters, and so on.
So that was my --

MEMBER KRESS: I think there’s an implied
relationship here that is, if you use the mean values for
input, that the point estimate you get will be higher than
the mean. And I think there’s some justification for
that. I think you get a log normal distribution for the
output, or it’s close to it, for risk. 1I'm not sure you
get a log normal for CDF.

MR. PARRY: Can I add a comment in here? This
is Gareth Parry of NRR. The intent of this statement is
to recognize the fact that the true mean, when you
propagate Gistribution through. is usually slightly higher
than the point estimate that you get from using means as
point values.

MEMBER KRESS: 1Its true mean is higher than --

MR. PARRY: 1Is higher, right.

MEMBER KRESS: Okay, I thought it was the
other way.

MR. PARRY: No, it’s that way. But the intent
of this statement is that, it’s a recognition of the fact
I think, that many licensees have not done full parametric
uncertaincy analyses. The difference generally, when you

do that, is often not very large. It may be as a factor
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of 20 percent or something.

And I think all this statement is, is that you
haven’'t done a full parametric uncertainty analysis you
can still use your point estimate calculations as long as
you're convinced that the difference between the true mean
and the point estimate isn’t that great. And you can --

MEMBER KRESS: How does one make that
convincing argument?

MR. PARRY: You lock at the concepts and you
look for where the correlations between the like
parameters exist that would lead to this distinction.

MEMBER KRESS: I see.

CHRIRMAN APOSTOLAKIS: That’'s the epistemic
relation?

MR. PARRY: Yes.

MEMBER KRESS: That may be a little
sophisticated.

CHATRMAN APOSTOLAKIS: It depends very much on
how broad --

MR. PARRY: How broad the individual --

CHAIRMAN APOSTOLAKIS: -- the individual
distributions are.

MR. PARRY: -~ distributions are. Right.

CHAIRMAN APOSTOLAKIS: The only place that I

have seen where this made a difference was the interfacing
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systems LOCA --

MR. PARRY: Right. That’'s when it makes a big
difference.

CHAIRMAN APOSTOLAKIS: Where you have two
valves in series and both must fail, and the time we did
this analysis 15 years ago, they were never tested --
their valves. And we didn’t have enough information, so
the distinctions were very broad.

So now the frequency is the prcduct of the
unavailability, right? So if you put only mean values,
you severely underestimate the mean of the product. You
have to add the variance, in other words. The variance is
the measure of how far you are from the rest of it.

MR. PARRY: Right.

CHAIRMAN APOSTOLAKIS: But let me come back to
Gareth's argument. I agree that a lot of people really
all have distributions, but it seems to me that the burden
really is to develop the distributions for the input, not
propagating them. Because propagating them ie a simple
Monte Carlo thing. I mean, anybody can do it.

Ana now with the availability of packages for
use on PCs, that’s not a big deal, is it?

MR. PARRY: I think you may occasionally find
the Monte Carlo codes don’t handle the correlations real

well,
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CHAIRMAN APOSTOLAKIS: Yes, but still --

MR. PARRY: You've got to adapt -- it's
possible, sure. You can do it.

CHAIRMAN APOSTOLAKIS: But the point is that,
if you ask them to use mean values for inputs, that means
you’'re asking them to have the distribution for the input,
which is really most of the work.

MR. PARRY: That's true.

MEMBER KRESS: Once you’ve got that --

CHAIRMAN APOSTOLAKIS: That'’'s most of the
work. Once you‘ve got that then to propagate is
relatively straightforward. Welil, you may have some
problems with epistemic dependencies but --

MR. PARRY: Yes, but cthat’s the point.

CHAIRMAN APOSTOLAKIS: You’'re already asking
them to do most of the work, so you're rnot really
relieving the burden. Because you’'re saying, I want you
to use mean values as inputs.

Now, if some people come back and say, well
this point estimate is a mear value, then you have a
problem. Because you know, you need some & of
argument. I perscnally would drop that sentence, and I
think everything else in this section is fine. It gives
you guidance how to do it.

Which people that come cnly with point
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estimat2s, then you can ask all these questions. If
people come with mean values but they don't propagate
uncertainty, then you can do what Gareth just said. Ask
them to convince you that the mean is not underestimated
very much, and so on.

MR. ABBOTT: I have a really dumb question.
1t says, the proposed change meets the current
regulations. If T'm performing a change to the facility -
- and take a fairly complicated one like room in the RTD
bypass line on PWRs.

It’s a fairly extensive change, regquires some
tech spec changes, significant changes to the procedures
and point -- and I yo through the whole change process,
50.59, I look at the regulations, I do the tech spec
changes and everything meets the regulations.

Why do I ne=d to go any further? 1I'm done,
all right?

MR. CUNNINGHAM: You’re talking about the
first of the principles here?

MR. ABBOTT: Yesg. The proposed change meets
the current regulations. 8o what’'s the advantage of
having any of the rest of the things in here? 1If 1 meet
the regulaticng it’'s ovei.

MR. JONES: Well again, when you loock at this,

recognize -- as stated. The reg. guide is voluntary and
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it’'s for where you choose to make changes to your license,
that we think risk may have an impact.

MR. ABBOTT: Then why would it be an advantage
to me to go through this process in terms of doing a
fairly extensive design package which requires technical
specification changes?

MR. JONES: It may not. A more specific
example may not require you to go through such an
assessment .

MR. ABBOTT: Would 1 ever have to go through
such an assessment if it meets the regulations?

MR. HOLAHAN: Yes. First of all, this is not
a very dumb question, and I think Dr. Powers wouldn’t
think it’s a very dumb guestion because he asked that at
some of our earlier meetings, as I recall.

MEMBER POWERS: He’'s very happy the question
came up.

MR. JONES: From somcbody else.

MR. HOLAHAN: And I think I said --

MEMBER POWERS: I wasn’'t getting very far when
I asked it.

MR. HOLAHAN: I think I said at tnat time that
meeting the regulations is one thing, but there’s not
always such an obvious connection betweenu meeting the

regulation and your licensing basis. And I think what we
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talked about was thirgs like -- not necessarily hardware
changes where you’re redesigning the plant -- but
something like a technical specification, ckay.

I1f a diesel generator outage time is allowed
to be seven daye, I don't think the staff said that we
declare that any more than seven days doesn’'t meet the
regulation. It just happened to be the only value that
was, you know, currently justified. So if a licensee
wants to justify a 9-day or a 21-day diesel generator
outage, I think you still have to say that the basic
regulations are being met

But in that case, you know, I don’t think
you’'ve changed the general design criteria or you know,
the reliability of off-site power, and all those other
things that go into meeting the regulation. But you have
a lot of additional arguments about safety margin and
whether you’ve influenced CDF or large early release
frequency.

So I think it‘s very relevant to the kinds of
operational questions that industry is trying to deal with
at the moment.

CHAIRMAN APOSTOLAKIS: But I must agree
though, that that sentence really doesn’t sound right, and
maybe there’s another way cf stating it. I thought your

original statement was different, or wasn't -- you said
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that they have -- I mean, two meetings ago, that the

licensee first has to prove that it meets all the current
regulations. Having proven that, then we proceed to lock
at the change. 8o that’'s how 1 always interpreted this --

MR. ABBOTT: If the proposed change deals with
allowed outage times, say cn diesel generators or HPCI or
whatever --

CHAIRMAN APOSTOLAKIS: Right.

MR. ABBOTT: -- and those numbers are part of
the licensing basis in the technical specification basis
of the facility, then are you saying that -- so that kind
of change is -- say if T extend it, make it longer, that
change is not in conformance with the regulations?

MR. HOLAHAN: No, I think I said the opposite.
In effect, this was a one-sided test.

MR. ABBOTT: Well, no I -

MR. HOLAHAN: When we --

MR. ABBOTT: 1If I ran up & change that extends
the allowed outage times on the diesel generators, that
change is not in compliance with my license. Correct?

MR. HOLAHAN: That’s correct. But when the
staff granted the original license it said in effect, that
the 7-day outage was in conformance with the regulations.
That's a one-sided test --

MR. ABBOTT: The example I just cited doesn’t
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meet the first sentence in item oune. It doesn’t meet the
current regulations.

MEMBER CATTON: What I hear is interpretation.
You interpret the regulation in a particular way and that
has sort of become case law. And what you’re going to do
is, you're going to allow PRAs a tool that you can go back
and readjust the interpretation. Because that’'s what this
diesel issue is all about.

MR. ABBOTT: The last time I knew, if I took
the diesel generator out cof service longer than was
allowed in the technical specification, you guys would
nail me.

MEMBER CATTON: Well, now they give you a way
to do it.

MR. ABBOTT: Yes, okay. So isn’‘t that -- so
the proposed change that I'm making in terms of allowed
outage times, makes it longer than what’s in there
currently, is not in conformance with the regulations.

MR. HOLAHAN: Well, what it’s not in
conformance with -- it’s not in conformance with the
license and the tech spec.

MR. ABBOTT: So we're making a distinction
between the regulations and the design basis? Aud the
licensing kasis?

MR. HOLAHAN: Well, I mean, the regulations
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have got lots of pieces to it,.

MR. ABBOTT: What are we talking about the
regulations?

MR. HOLAHAN: Well, if you get a vioclation for
keeping your diesel generator out for eight days, you're
not getting the violation of general design criteria 17.

MR. ABBOTT: Okay, so the regulations in this
context have a very specific meaning, and that's what's
contained in 10 CFR 507 1Is that what we're talking about
here?

MR. HOLAHAN: This is -- when we eventually
grant the amendment we will say that you meet the
regulations, you meet all the design regulations --
applicable to this particular issue -- and granting eight
daye instead of seven is also -- constitutes an
appropriate technical specification, so that meets the
regulations, too.

See, thev're one-sided tests in the sense that
when the staff said that a seven-day outage time for a
diesel was acceptable, we never made a finding that said
eight days was inconsistent with the rest of the
regulations. We didn’t forege the possibility of changing
the number of --

MR. ABBOTT: Well, certainly the actions that

the industry takes against people who viovlate that are
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71|
contrary to what you just said.

MR. HOLAHAN: No, no. I think you have to
look at -- well, look up your last wiolations and you’ll
see that they’re not against the design criteria; they're
against a specific operational limit. It’s against the
tech spec.

MR. ABBOTT: Okay, then the word "regulations"
in the first sentence of the first bullet applies to
everything that’s in 10 CFR 507?

MR. HOLAHAN: Yes.

MR. ABBOTT: Okay, all right. We’re not
referring to the FSAR, we'’re not referring to the
technical specifications?

MR. HOLAHAN: We're not referring to the FSAR,
that’s true.

MR. ABBOTT: And we’'re not referring to the
technical specifications?

MR. HOLAHAN: We're not referring to the
technical specifications before they were changed.

MR. ABBOTT: Obviously.

Thank you.

MEMBER CATTON: It‘s a really good start.

It’s just a complex method of reinterpretation of the
regulations. That’s all it is.

CHAIRMAN APOSTOLAKIS: Is it a
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reinterpretatisn or --

MEMBER CATTON: I really -- because the first
interpretation -- I think this diesel is really a good
example. The first interpretation was seven days. Now
you come in aad you say, "But gee, based on my PRA and all

of this statistical analysis I’'ve done, I can demonstrate

to you that I maintain the safety with eight days." So we
reinterpr: . Safety and that regulation is eight days or
nine days.

CHAIRMAN APOSTOLAKIS: My understanding is
that the sgeven days is not a regulation.

MR. HOLAHAN: Seven days is not a regulation.

MEMBER CATTON: It’s an interpretation of the
regulation.

MR. HOLAHAN: Well, I would say it’s an
implementation of the regulation.

MEMBER CATTCN: Well implementation, but
really you interpret the diesel engine rule and safety
with seven days. The seven days is not written into the
rule.

MR. HOLAHAN: That's right.

MEMBER CATTON: So you have tu interpret the
meaning of the rule. Now what you are going to use to
interpret the rule 1s PRA.

MR. HOLAHAN: Right.
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MEMBER CATTON: So really this is not risk
based regulation at all.

MR. HOLAHAN: This is risk informed
regulation.

MEMBER CATTON: That's right. Now --

CHAIRMAN APOSTOLAKIS: So is this the new
definition of regula“ion? Or is it an interpretation of
the regulation?

MR. HOLAHAN: Well, if it helps Dr. Catton to
think of this as interpretation, he can, he can do so.
But the regulations -- from my point of view, this is an
implementation of the regulation. Okay? The regulations
also have rules about who is allowed to interpret them and
things like that.

MEMBER CATTON: Sure, sure.

MR. HOLAHAN: And it’s not us. 8Sc I prefer
not to use that word.

MEMBER CATTON: I guess --

MR. HOLAHAN: I think you have a correct
understanding of what we are trying to achieve.

MEMBER CATTON: It's just like the law. I
mean you build up case law. What is case law? 1It's
interpretation of the rules. And they slowly shift one
way or another depending on what’s happened.

MR. JONES: In fact in this case, 50.36 is the
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tech spec regulation. It says you shall provide certain
time frames for equipment out of service, action tiwes and
justifications that ensure -- provide reasonable assurance
and no undue risk to public health and safety. Now, in
there it defines what equipment should be covered by
technical specifications, we are not reinterpreting thet.

But in your specific example, you are
interpreting, for example, the limited condition for
operations and action statements and how long they apply.
So in that sense it is Jlike case law, but a licensee
proposes and we dispose to a review process. Then that
becomes the basis for the tech specs and the basis for
their license.

To change that there is an amendment process
in 50,90 which tells you what you do and you would apply
the appropriate justification and we would look at it.

MEMBER CATTON: So if I came before you with
what was actually a design change, 1 couldn’t do it via
this route.

MR. HOLAHAN: Well then you would have to use
the second sentence under 1.

MEMBER CATTON: ©Oh, so I can take my pick out
of these elements?

MR. HOLAHAN: No, no, no.

MEMBER CATTON: That’s all right.
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CHAIRMAN APOSTOLAKIS: Unless --

MR. JONES: Even on a design change there is
50.59, there is a regulation that tells you what you can
do yourself with respect to the design, and when you have
to come to the Commission for review and approval.

MEMBER CATTON: Okay.

MR. JONES: And while that’'s a matter that may
be so e of the implementation is currently may be being
debated on current guidance, but it does deal with there
is a process in the regulations on how you deal with it if
you come up with a nonreviewed safety question you come to
the staff for review and approval. There is a whole
method.

Sometimes an unreviewed safety question can
get into an area where it’s not always clear what
regulation applies. But as an unreviewed safety question,
because it violates some specific test that is specified
under 50.59 and we would have to review and approve it.

MR. HOLAHAN: As a general matter, you have to
meet all of the key principles for each application. Now,
you will see that, I think there is a fair amount of
flexibility in each of them. And even the one that says
you have to meet the current regulations, if you were
proposing a sensible alternative that didn’t meet one of

the current regulations, there is also a mechanism for
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dealing with that.

MEMBER CATTON: 8o there is still a chance
with the large break LOCA?

MR. HOLAHAN: Yes, I guess there is still a
chance with the large break LOCA.

MEMBER CATTON: Okay.

MR. HOLAHAN: Well, if we are throwing pet
projects on the table, personally a loss of offsite power
with large break LOCA is not my favorite risk informed
requirement. Okay?

MR. ABBOTT: So what’s your understanding of
the set of proposed changes that a licensee might make
that would come under this regulatory gun? I mean what,
other than the AOTs, are there other examples?

MK. JONES: Well we have current examplesg in
the area of graded QA, examples in the area of the IST, in

service testing program and in service inspection program,

ISI.
MR. ZBBOTT: Those are all -- that’'s it?
MR. JONES: Those are the ones that are
currently in review -- in tech specs which is your AOT

examples. That we have separate applications, specific
guidance documents being prepared at various stages.

MR. HOLAHAN: If you are looking at the

-

population of potential applications, I think it’'s fair tc
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gay historically most of the license amendments that the
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