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PROCEEDINGS

DR. OKRENT: Good morning, gentlemen. The
meeting will now come to order.

This is a meeting of the Advisory Committee on
Reactor Safeguards Combined Subcommittee on the Safety
Philosophy, Technology and Criteria and Reliability and
Probability Assessment, David Okrent, the Subcommittee
Chairman.

Other ACRS members present at the time are
Mr. Ebersocle, Mr. Remick, Mr, Siess, Mr. Michelson,

Mr. Etherington and we have a consultant, Mr, Davis.

The purpose of this meeting is to meet with the
EDO and discuss outstanding issues relating to the NRC
position on a revised safety goal policy and to meet with
the NRR Staff to discuss the results of the Millstone
probabilistic safety study.

The discussion on safety goal study will be held
in the morning; the discussions on Millstone 1 will be held
in the afternoon, Dr. Savio is the cognizant ACRS Staff
member 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 November 25,
1985,

A transcript of the meeting is being kept and it

ACE-FEDERAL REPORTERS, INC,
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3
will be made available as stated in -he Federal Register
notice.,

It is requested that each speaker first identify
himself or herself and speak with sufficient clarity and
volume so that he or she can be readily heard.

We have received no written comments or requests
for time to make oral statements from members of the public.

We have a proposed agenda for the meeting. 1
should note for the benefit of the Subcommittee members that
didn't make the last Subcommittee meeting, at the time
Mr. Stello asked that we advise in writing a little bit of
definition for areas that we thought maybe they should focus
on in today's meeting, although the meeting is by no means
confined to the topics listed here.

In any event, an effort was made to put something
on paper. Much of it evolved from questions raised at the
last meeting but we welcome additional points by the
Subcommittee,

Are there any comments on the proposed procedure
for the morning?

(No response,)

DR. OKRENT: By the way, 1 should note that at
least the last version of the full Committee agerda that T
read showed that there would be discussions by the full

Committee T think on Friday on matters related to safety

ACE-FEDERAL REPORTERS, INC.
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goal policy to give the full Committee at least 2 beginning
on trying to see whether it had opinions, Committee
opinions, that is, on some or many of these topics that it
might be able, in fact, to formulate and it would be a
separate decision as to whether or not we transmitted
anything at this meeting.

But in part this arose from a comment that one of
the Commissioners made that it seemed that the full
Committee hadn't reached concensus positions on a variety of
the topics involved; in fact, we did write a letter, my
memory tells me, in July but I may be off a month or so, on
portions of the gquestion of safety goal policy but there
were a range of things that we didn't address and the Staff
has come up with some new proposals since,

In any event, why don't we begin? Who's the
first spokesman for the Staff?

Mr. Stello?

MR, STELLO: Some administrative things: we have
some people who have to catch airplanes so we're agoing to go
through responding to some of the issues out of the order in
which they are listed., 1 don't think that should be a
problem,

DR OKRENT: No, there is no meaning to the
order,

MR, STELLO: One other matter: there is a

ACE-FEDERAL REPORTERS, INC
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5
document related to this matter that we have sent to the
Commission that identifies some areas that we think the
Commission needs to focus on. 1 have had copies of that
made and will pass it out to the Committee with the
understanding that that is a predecisional document and one
that we are not going to put into the public record, and I
assume that that is an acceptable way to proceed, to give
copies to the Committee with the understanding that that is
not yet a public document. I assume that will be
acceptable,

DR. OKRENT: As far as T know that's acceptable
by the NRC legal rules. Will we be able to have that during
the morning?

MR. STELLO: It is being copied as we speak.

DR. OKRENT: Good. Thank you.

MR, STELLO: It was signed out, I believe,
yesterday or the day before.

I think the document, for anyone in the audience
who's interested in the questions and issuen that are in
that document, are no mystery; they will be very much the
same questions and issues that we're talking about here,

To begin, T would like Mal to go through some of
the issues that have been raised,

But let me ask the Committee: would it be useful

to take five minut 8 to present the concept that we are

ACE-FEDERAL REPORTERS, INC,
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talking about so that the issues that you have provided us

in your memo, Dave, will have more of a context? Do you
think everyone understands --

DR. OKRENT: I think it would be helpful to have
five minutes.

(Slide.)

MR. STELLO: Let me put a slide up just to
describe the concept and let me make sure it is clear that
it is a concept for safety goals -- a safety goal, let me
call it the safety goal. If everybody can read it, what I
mean by the safety goal is the matrix that is on that slide.

To give you a thumbnail sketch of what that says,
any facility that has a PRA analysis done and you are trying
to decide did it meet -~ quote -~ the safety goal, one would
look at that matrix and see if he is satisfied wherever he
fell in that matrix and, if he did, one would then conclude
he has met the safety goal.

Starting with some key points, One of the issues
we're going to talk about later in depth is for future
plants, new plants, where ought you be in terms of this
matrix, and that's the top line of the chart which says for
new plants we would expect you to meet the less than 10 to
the minus~five for a large-scale core melt frequence and we
would expect that you would meet the health effects and

hence you would enter the right-hand column of the table,

ACE-FEDERAL REPORTERS, INC.
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which would indicate that no further fixes would be
required., 1It's a way to describe for the future when enough
is enouah.

A copy of this is in the handout.

The bottom of the chart tries to come to qrips
with the other end of the question of when you need to say
you have to fix this facility and cost is not a
consideration.

It's equivalent to the no undue risk standard
when you violate it, That says if reactors come in with a
large core melt frequency agreater than 10 to the minus-3 and
they don't meet either of the health effects -~ now remember
tne health effects are both latent cancers and early
fatalities in tenth of percent numbers. If you fail to meet
either one of them, then you are required to modify the
facility., And cost, you will notice in the right-hand
column, it says "no limit." And it means cost is not a
consideration, you must fix it,

Continuing then with the bottom line, {f you do
meet the health effects then clearly there ought to be
lesser of a regulatory concern, but still the need to fix is
there and it is large. And that's where we introduce tha
concept of the averted costs, on-site costs,

And we say, in deciding how much money ought to

be spent on that facility, if you're in that range, you take

ACE FEDERAL REPORTERS, INC.
202-347- 170 Nationwide Coverage ROD- 3166646
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100 percent of the averted on-site costs and the costs
associated with $1000 per person-rem and those two and
that's the total amount of money that you would spend in
getting that facility fixed,

The remaining two elements of that matrix, for
which most reactors that have PRA's completed fall, describe
-= depending on whether you meet the health effects or not
~= how much money ought to be spent for that purpose, and
that purpose being to cause the facility essentially to
reduce the core melt frequency to a lower value than they
have.

There is no fundamental laws that govern how to
select the fraction of the averted on-site costs. lhe
attempt was to try to take a snapshot of how much of it
ought to be included and under what considerations.

The first principle that 1 used was to say Look,
if you did meet the health effects then clearly there is a
bigger safety concern and, under those conditions, you will
notice it says 100 percent of the averted on-site costs
ought to be included in the equation as well as $1000 per
person-rem,

On the other hand, {f you are meeting the health
offects then it ought to be lesser, And {f the core
frequency is more favorable, even leaser.

It was trying to take into account the idea of

ACE-FEDERAL REPORTERS, INC.
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the frequency of the core melt and whether or not you are
meeting health effects, It was trying to wrap up all the
concepts into one,

Now this is a different approach than we have had
thus far because there is no single number that says you
have to meet the single number, you meet the matrix of
wherever you are.? And we would drop the quantitative
numbers ai separate identifable goals that would be embraced
and embodied in the matrix in trytné to bring all of it
together.

Now I have described a lot of things very quickly
here, The questions that we will be responding to this
morning are pretty much I think it's fair to say derived
from the discussion previously. 8o I thought it useful to
start with what this table says and if there are any
questions as to what it means maybe it would be good to talk
about those and then when we get into the -~

DR, OKRENT: Not a question about what it means
but the Staff has frequently said that PRA's should be used
primarily for their insights and you should stay away from
the bottom line use of PRA's, and this is clearly a bottom
line use. Should 1 draw any inferences?

MR, STELLO: No, you shouldn't draw any because
that same {ssue ls the one that existed with the safety

goals we've been talking about for the last four years: how

ACE-FEDERAL REPORTERS, INC.
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to use the safety goal in terms of taking that understanding
from PRA results is in fact what the discussion has been for
the last four years. This is another way to look at how to
do that.

MR. EBERSOLE: May I ask a question?

Vie, it seems to me the whole hole in the system
I8 the quality of the critical values in the first column,
We, for the last two days, heard about the potential effects
of non-consideration of common mode failure -~ like plus 10
percent, always positive, to make them worse == about the
non=inclusion of a host of influences in most of the PRA's,

8o 1 think the volid in the whole piece of logic
there is the guality of the numbers in the first column and
the absence of a fourth column that says how you rationalize
the whole quality of those numbers,

MR, STELLO: That's one of the major topics and
probably the first one we'll talk about., That's listed in
the questions, so If you don't mind we'll put that off,

MR, ERERSOLE: Sure.

MR, MICHELSON: Just a clarification, 1 asked
this at the last meeting and just I want to make sure 1
understood it correctly:

As I understand (it {f 1, for irstance, have a
core melt froguency greater than 10 to the minus-3, I'm

supposed to start fixing it without regard to cost, But

ACE-FEDERAL REPORTERS, INC,
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it's my understanding that 1 only need to fix it enough to
move into the 10 to the minus-4, 10 to the minus-3 range and
then I'm allowed to re-evaluate whether I want to spend more
money or just leave it there or what, and I use the new
formula for the next step higher,

MR, STELLO: That's cor ect,

MR, MICHELSON: So I step my way through the
chart until I get to where I want to be, wherever that might
be, is that correct?

MR, STELLO: That's correct, And the pnumbers, as
you move up on that chart, starting at about 10 to the
minus=3, are on the order of $100 million, which would be
derived from the right=hand column for further fixes,

MR, MICHELSON: But I don't fix the problem
because I end up with a number like 10 to the minus-2 to
begin with, 1 only do enough fixing to move the core melt
frequency on up into a more favorable range?

MR, STELLO: And then the matrix tells you how
much more fixing is necessary.

MR, MICHELSON: And how much money 1 can now
spend,

MR, STELLO: That's correct,

MR, MICHELSON: I think that's an important
clarification and 1 wanted to make sure [ understood {t,

MR. STELLO: That {s the intent,

ACE FEDERAL REPORTERS, INC.
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MR. DAVIS: Are these per-plant or per-site?

MR, STELLO: Per-plant,

MR, DAVIS: 8o multi-plant sites don't do
anything different?

MR. STELLO: No. 1t is the intent that each
plant will meet this matrix, depending on where (t is. And
by definition that's necessary because you do have plants at
sites for which there are two or three plants and I'm sure
that the PRA results for those three plants -~ when there (s
one built in 1970 and 1978 and one in 1985, PRA results
will in fact be significantly different,

MR, DAVIS: But you could have a multiple site
that in combination didn't meet the goal but individually
met the goal, that would be an acceptable «-

MR. STELLO: The intent is to make {t per plant,

MR, EBRERSOLE: On the multi-plant question, if a
plant deqrades through core melt or even a containment
failure after that, there's got to be some sort of basic
premige that the contiguous units go to the same state or do
not, What position do you take and on what basis?

MR, STELLO: If they are all {dertical, then by
definition they would go to the same state, If they were
different, then they would go to whatever the difference
indlcates -~

MR, ERERSBOLE: There has been no difference in

ACE-Frperal REPORTERS, INC.
00 W Vi Nationwide Coverage R DR
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the design of the plants to make them any more protective of
the failed plant nearby from the beginning, We've all based
our plant shielding and other -~

MR. STELLO: Maybe I misunderstood,

MR. ERERSOLE: 1I'm saying if a plant goes to a
containment fail state and a core melt state, what is the
rationale on the state of the contiguous units?

MR, STELLO: 1I'm not sure I understand the
question,

MR, EBERSOLE: Well what do you know == since the

operators presumably can't stick around and run them down '
themselves, where do they go?

MR, STELLO: Let me see (f I understand the
question,

DR. OKRENT: One reactor has had an accident and
the second and third are not currently designed to cope with
a very bad release in the firat one, so therefore you
might ==«

MR, STELLO: Well the only experience we have
with that would be TMI and if you recall ==

MR. ERERSOLE: That was a very good experience.

MR, STELLOs == TMI was that the other unit had
to shut down and stay shut down and was shut down for seven
yeara,

MR. ERERSOLET No, but {t was not damaged,

ACE-FEDERAL REPORTERS, INC.
2004710 Nationwide  ovetage LLORR TR




SHETEINL T SRR NN S T RRRSR—S8S—.,
S
1

A e o

800 01 13

WRBagh

—

- W

14

MR, STELLO: No, TMI, there are two units at the
site, one had the accident and the other did not,

MR. FRERSOLE: Hhut it was operationally shut down
and stayed that way,

MR. STELLO: Yes. If there were operating =--

MR, EBRERSOLE: No, I'm talking of the case where
the human beings had to leave.

DR, OKRENT: Let me make it clear again: we've
got two reactors both running at full power. The first one
has a PWR 2 release., 1In the old plicture, WASH 1400, okay,
the second one is not designed for a PWR 2 release {f so the
wind is blowing the right way the people there may empty the
plant, may be okay; if it's going the wrong way, they may
get a pretty high dose and find it untenable to stay, this
is Jesse's point,

MR. STELLO: What does that have to do with
safety goals? Are you connecting it to safety goals or is
it just a question outside the context of safety goals?

MR, ERERSOLE: I'm saying does this become a
multi=unit core melt and containment failure in view of the
fact that people cannot stay there any more?

MR, STELLO: Well i{f the people couldn't stay
there any more then they would have to make whatever
arrangements they could make,

MR, EBERSOLE: That's not in the current

ACE-FEDERAL REPORTERS, INC.
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provisions of designer operations.

MR. STELLO: Well the current provisions of the
design require access to the control room.

MR, EBERSOLE: Not under these conditions,

MR. STELLO: =~= for a TID 14844 release --

MR, FERERSOLE: == which is completely cancelled
by the nominal containment leakage rate,

MR, STELLO: If you had a containment failure
sequence beyond that, you would be into the casualties and
the Class IX accidents and those are all being developed for
the facilities now and 1T couldn't speak to how each one ==

MR, ERERSOLE: 1T think you just have to concede
you have a multi-unit consequence rather than a single-unit
consequence,

MR, STELLO: I wouldn't concede that until I had
the specifics. 1t may be, but it may not.

MR, EBERSOLE: Well in the absence of anything to
the contrary, you have to examine it and fix it,

MR, STELLO: VYes, I don't == {t ,sn't clear to
me that that is in fact obvious,

MR, MICHELSON: 1Is it safe to assume that that is
part of your determination of averted on-site costs for a
given event?

MR, STELLO: The averted on-site costs are per

plant, and {f the damage at that plant was going to create

ACE Frperal REPORTERS, INC.
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a problem for the other plant then I guess you would have to
do it on a case-~by-case basis to understand it,.

MR, MICHELSON: But you would have to do a
complete study of the site, 1 assume, to determine how many
billion dollars would be potentially lost from the site.
That's what's averted then with the fix,

MR. STELLO: Yes. And if it's a two-unit site
then the 100 percent averted on-site costs would double.

MR. EBERSOLE: That's what I was after,

MR. STELLO: In that case then you would be
multiplying =~ or you wouldn'y multiply but 100 percent of
the averted on-site costs would include then that
consideration, if that was the question,

MR. EBRERSOLE: By and large I think most plants
would survive because the people might manage to stay in
there, under considerable duress, but I'm not sure.

MR, STELLO: T think for even most core melt
sequences with late containment failures that would be the
case. I1f you had a very, very low probability early
c.ntainment fallure, without looking at it, I don't know
that you know the anawer,

MR, MICHELSON: BRecause you have to look into the

reason why you got into that degraded a condition to begin

with, In a shared control room, like Sequoyah, a one-unit

meltdown is probably a two-unit loss,.

ACE-FEDERAL REPORTERS, INC.
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WRBagb 1 DR, OKRENT: Well I think we had better go on.
2 DR. REMICK: One more question, if I may:
3 You mentioned $100 million., Where did that come
4 from?
5 MR, STELLO: It was just -- it's not a precise

6 number, What I did, you take 10 to the minus-3 and on the
7 wder of about two or three time: 10 to the six person-rem
B rolease, You wind up with on the order of $2 million per

9 year for 30 years, which is $60 million, If you take the

10 100 percent averted on-site costs and you use on the order
11 of == I don't know what the number is == and you multiply
12 that by 10 to the minus=3 and you come up with another

. l]r million dollars per year, Times 30 years, that's another

14 $30 or $40 million., 8o it would be $100 million. That's
lsa assuming that you have met the on-site -~ the health

165 effects.

17 It's just a crude benchmark to give you a rough
18 idea of where these numbers -~ a d tor the purpose of
19 generating that rough number is to show that when you're
20 down to the order of 10 to the minus=3 that the averted
21 on-site costs are equal to or controlling in terms of the
22 total amount of dollars that would be available,
23 But again the averted on-site cost is an issue by
24 itself and we're going to talk about that separately,
. 25 Now if I can, {f there are no more questions =~
ACE-FEDERAL REPORTERS, INC,
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Mal, why don't you take and identify in the rest of the
questions which one's you're going to do, would you, please?

DR. OKRENT: By the way I'm not sure if, in this
list of guestions == I just don't recall whether we
specifically called out the question of should 10 *o the
minus~4 per year core melt, large scale core melt frequency
be taken as a goal that one strives for without so much
regard to what 1'1]1 call other considerations as shown in
the viewgraph we were just looking at,

There have been Staff members who have urged that
10 to the minus~4 be taken as u first level goal. The ACRS
wrote a letter in July saying they thought for existing
plants that that is a goal that should be worked for.

80 in your comments I would like to hear the
thoughts of EDO and so forth on that specific point, which
is not called out sort of specifically via the chart, okay?

MR, ERNST: All right.

MR. STELLO: I understood that kind of thinking
to be in question six., We'll deal with it there,

DR. OKRENT: Question six is for new plants and I
would say that 10 to the minus-4 was -- may be talked about
as the place you should strive toward in terms of the ACRS
letter and some of the Staff: Murilee, Ernst, Minoque,
series of memos,

(Slide,)

ACE-FEDERAL REPORTERS, INC.
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MR. ERNST: I have sort of a skip-around kind of
presentation. 1 was asked yesterday to provide some
somewhat formal viewgraphs in response to four of the
questions. T will identify the questions and characterize
the questions before I give an answer,

This is not a rehearsed program at all, in fact,
I think we had about a half an hour yesterday to sort of get
an idea of who was going to do what., Time was pressing and
I prepared some charts which I have, 1If Vic has any
differences or questions about the charts, 1'll probably
hear from him as well as from the Committee., It's an
unrehearsed kind of presentation,

I found some of the remarks so far this morning
interesting =~ not different but interesting and it causes
me to make I think an introductory remark which bears on
uncertainties. T think in the original safety goal
formulation there were general words that talked about
uncertainties and the desire not to have a very prescriptive
safety goal was implemented by letter of the law or
something that if you're 9 times 10 to the minus-5 on core
melt, for example, you're perfectly okay; if you're 1.1
times 10 to the minus-4 on core melt you have to do
something.

I think in the safety goal evaluation report we

thought long and hard about how to address this particular

ACE-FEDERAL REPORTERS, INC,
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question and came up with a proposal, some kind of a matrix,
I think, that has in general the same kind of effect of what
Vic was talking about, namely, to indicate that there should
be a range of concern and the more so-called our of spec
that you are with the safety goal the more you have
regulatory concern and the further down -- or the further
removed you are from the safety goal in a safe direction the
less requlatory concern there should be.

And at some point on either end of the spectrum
~= at one end of the spectrum you should say enough is
enough; at the other end of the spectrum you shou'd say at
some point cost becomes really not a question and you should
fix,

1 think that is in principle the same thing that
Vic is describing in his matrix and clearly T think has the
full support of people that certainly T have been dealing
with on the safety goal question,

There are debates, perhaps, as to what these
numbers are and what should be included in the algorithm and
how much and so forth but I think that is more of a detail
debate rather than a conceptual debate,

There are also questions about what about things
that you don't know about., There are inadequacies in PRA's,
there are things that are not treated in PRA's such as

sabotage. There are very large uncertainties in PRA's,
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for example, in judgments on seismic risk. These are
serious questions that should not be dismissed lightly.

I think the answer to that is that you can't use
safety goals as a requlatory decision process for all safety
issues. Safety goals need to have some kind of perspective,
some kind of rationale for implementation., But if you have
an issue that involves plant security against sabotage, that
is not really quantifiable with any degree of accuracy,
again you should use judgment, And even in the areas where
you can quantify it, you have to consider the uncertainties
and it will require some degree of professional judgment as
to the weight that you give uncertainties,

8o I think this is just sort of a preamble to my
prepared talk,

MR, ERERSOLE: I wanto; to ask: you can't use
them as a surrogate for guod practice, I don't think. I
find the absence of a threshold where you know perhaps some
minor feature which would augment safety; it doesn't cost
much but there is no rigorous rule to put it in and that has
been the bane of the industry for many years.

DR. OKRENT: Jesse, can we hold that question,
not lose it, because it is a non-trivial question but why
don't we let him go on?

MR. STELLO: 1I'm going to answer that myself.

MR. ERERSOLE: Okay.
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MR, STELLO: Well those were just a few sort of
off the cuff opening remarks basically for the overall tone
or whatever,

The first guestion I was asked to respond to was
question two, which reads:

"The current safety goal policy does
not contain any guidance as to treatment of
uncertainty. What guidelines would the Staff
give to a utility proposing that they not
implement certain backfits; what kind of criteria
should be appropriate; how can the safety goal
policy be used in an ISAP review?"

I'm ready to talk about some of these; I'm not
ready *o talk about all., When we get to specific regulatory
applications, for example, in ISAP I think we're getting
into a level of detail that we have really not proceeded
with regard to safety goal implementation,

what Vic showed was a basic concopt that would be
considered in implementation, which I think conceptually
makes sense. When you get down to detailed criteria or sets
of criteria or how would you apply in a specific ISAP case,
I think 7 would need NRR up here to talk about things, or if
Vic has some comments,

But I think that --

MR, STELLO: That question directly is going to
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be addressed this afternoon. They're going to answer the

question of what does this all mean.

DR. OKRENT: Okay. But ISAP is only an example
and I don't want to see the question avoided this morning on %
the basis that we will discuss it this afternoon, because ‘
each time you arrive at some decision as to how to proceed
on a generic issue you are implicitly or explicitly -- I
don't care whether it is ATWS or station blackout or
whatever, there are some bottom-line numbers, there are
uncertainties in these bottom-line numbers, there are
omissions in whatever went into the calculation. There is
no current way of knowing the level of assurance, if any,
that the Staff thinks is relevant, |

On the other hand, if you look at the current
standards proposed by EPA -- not proposed, adopted by FPA
for geologic disposal of high~level waste -- and in fact
they provide a standard and they provide a statement of the
confidence with which that standard should be met, you know,
one chance in ten, as it were, therefore in dealing with
uncertainties,

S0 we really want to hear this discussed this
morning., We'll come back to it on ISAP but let's not put it
off.

MR. STELLO: We won't because I think some of the

other examples you raised, specific examples that are also
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in the questions will be talked about.

MR. ERNST: There will be some, I will call it,
fumbling around I think in implementation to get a better
feel. As you recall, in ATWS -- and I'm reflecting back at
least a year or two ago -- there were some conservatisms in
the Staff's value impact analyses.,

I think from my standpoint anyway the crucial
point is that the conservatisms were identified in the
algorithm and people could make their own judgments about
whether or not they felt that there was sufficient
conservatism or, to put it another way, a sufficient degree
of confidence that it was a proper decision,

DR. OKRENT: If T could offer a comment: when
you say there are conservatisms, it provides no measure of
what your criterion is. You could say if there is a 50-60
chance of meetiny it that that's good enough for you or that
you want something that you call, I don't know, reasonable
assurance, what you might define as roughly a one sigma over
the mean or something. You know, acknowledging that things
are not easily quantified because the distributions are
poor. But right now no one has no idea what philosophy the
Staff thinks should be used as a general guide, nor what one
does when you have differing sets of opinions,

MR, ERNST: Let me get into that a little bit:

The Staff is not homogencous. When we get into some of
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these --

DR. OKRENT: Neither is the ACRS.

MR. ERNST: Oh, is that right?

(Laughter.)

MR. ERNST: When I get into that I clearly can't
speak for the NRC. I might speak for several people in the
room and might not be speaking for several others.

MR. ETHERINGTON: I think you were talking about
uncertainties in the causes of core meltdown. Are you
considering also the uncertainty in the behavior of a melted
core?

MR. ERNST: Oh certainly.

MR. ETHERINGTON: With respect to containment and
whether it will behave the way the code says it will?

MR. ERNST: There's no uncertainty in that
answer.,

(Slide.)

MR. ERNST: Let me try and respond at least in
part to some of these questions, if not completely to the
Committee's satisfaction.

In the first place, I think I would disagree with
the first sentence that there is no guidance as to treatment
of uncertaintv. There may not be very explicit by rote kind
of guidance but I think there is certainly policy~level

guidance.
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As I mentioned in the introductory remarks, there
is also a caution that you must consider in uncertainties in
the development of an approach by the Safety Goal Evaluation
Steering Group:

There was a table presented which certainly gave
a little bit more guidance as to what was meant, and
particularly in cases where the uncertainty was larger than
one normally runs into in PRA's, larger than normal data
distributions on pump failure and things like that. And
then clearly the table that Vic put up is another way of
approaching uncertainties; it could be argued that way.
Instead of just taking 10 to the minus-4 and saying it
you're below that you're okay, if you're above it you're not
okay. There is a range of concerns,

One of the ranges of concerns, I think, that
motivates such a range is the kinds of uncertainties
involved., 1It's an inherent consideration of uncertainties,
I would argue,

DR. OKRENT: I would argue there is no guidance
on that table concerning uncertainties and I haven't heard
any philosophic approach yet,

MR. ERNST: Not explicit. But if you really
wanted -- if you really believed the numbers and believed
that 10 to the minus-4 was the goal and you come u» with a

number that was 9 times 10 to the minus~5, you could argue
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that you need do nothing. 1It's debatable.

From my perspective, I think any table that has
ranges like that inherently considers that you're in an
uncertain area. It doesn't necessarily have to --

DR. OKRENT: Tt's a different issue you're
raising, though. I think we will both acknowledge that you
don't know the numbers perfectly and therefore one shouldn't
make a huge distinction between 9.9 times 10 to the minus-5
and 1.1 times 10 to the minus-4, you don't get disaareement
there, both of those are uncertain is the issue, quite
uncertain.

And now how do you deal with the matter in view
of the fact that they are both guite uncertain?

MR. ERNST: T will stipulate we have no real
formal algorithm for treating uncertainties. I will not
stipulate that we have not expressed concern for
uncertainties and pretty much along the line of saying in
many cases it's going to be ad hoc -- ynu might want to
treat, ETS, for example, differently than some other safety
issue because of your knowledge about phenomenological
uncertainties, uncertainties in how heavy metals react and
things of that sort. We're not ignoring the subject is what
I'm saying.

The second point is about completeness. Again as

I think I mentioned in the opening remarks completeness is
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2 very useful in areas where you haven't analyzed the issue.
3 For example, in sa'.~tage.

4 So there are areas. And if a PRA does not

5 identify a particular problem then you won't be able to do
6 anything about that problem. That's really no different

7 than any other aspect of regulation, you can do something
8 with what you know about.

9 So I would envision the safety goals applied to
10 things that you have analyzed and know something about. I
11 would submit that the PRA is not necessarily a good

. 12 1I representation of the overall risk but for what you've

13§ analyzed you can get some good perspectives of the drivers
14@ and decide whether or not you need to have some additional
15; regulatory concern.

165 DR. OKRENT: Well does the definition of the
17% safety goals say this is a safety goal of the risks we are
18. able to analyze or is this a safety goal for the risks?
19i MR. ERNST: When you talk about in a regulatory
20 manner, the thing that the regulator has to be concerned
21 about is do I have to do something? Well clearly he is

22 going to be looking at things that need to be fixed. Well

23 if your analysis hasu't identified a problem then you are
24 not going to have that problem of regulatory concern so you
25‘ won't be applyirg a safety goal.
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I don't think the intent here is to apply a PRA
to a plant and if that plant turns out in the analysis that
you write that plant off forevermore as a potential beast
that needs to be monitored -- if indeed at some later time
you find an issue for that plant and you analyze that issue
and that was absent in the other PRA and then you find out
that that seems to be a risky thing, you would re-open the
issue. But it would be very difficult to re-open the issue
without the knowledge of what the problem was is my only
point.

Vic may want to comment on this but I don't think
the safety goal -- the purpose of a safety goal is to say
I'm going to stop looking at the plant in a regulatory
sense, you may stop doing something about the plant but
you're not going to stop looking, you're not going to stop
gathering other information from research or operating
experience or other insights as you go along. And you may
have to reapply those new analyses to that plant at some
time.

MR. EBERSOLE: Have you sat in any of these
grindly detailed sabotage meetings, which are always
classified?

MR. ERNST: No, I have not.

MR. EBERSOLE: Well T think some of you fellows

need to sit in on these to get a perspective on what the
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picture is. I don't see that you have told us anything
about what to do about -- things can be done, not perfect by
any means --

MR. ERNST: I thought I was trying to answer the
broader question, not whether or not you should look at
sabotage probabilistically, that's a different question.

But if you have absent in a PRA the consideration of
sabotage, then I think you don't say I'm not going to
regulate sz otage because it's not in the PRA, you say I'm
going to look at it with a different pair of eyes and then
you may "rgue whether or not you should guantify sabotage.
That's a different guestion.

MR. EBERSOLE: Well you know there's no organized
approach to minimizing sabotage. 1It's a zero.

MR. STELLO: Can I make one comment and see if I
can help put things in perspective?

There is inherent in the concept of a safety goal
which relies on information from PRA's to raise the obvious
question of how do you view, evaluate and finally make a
judgmeit on what that PRA really says and what are those
numbers,

What Mal is really getting into is how you
analyze, synthesize and finally come down with a judgment on
worthwhileness of the PRA.

There is an effort and there is a fairly

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage RO0-136-6646




2800 02 14

' WRBagb

—

10

11

12

13 §

14

15

16

17

18

19

20

21

22

24

25

31

substantial document -- I guess documents now, Mal; two
NUREG's, Mal -- that have been developed to detail how we're
going to go about trying to review a PRA which obviously
will include the consideration of the uncertainties in the
PRA analysis right from the initiators up through and
including core melt and the effect of the core melt on
containment and also containment failure.

That whole question of how to handle and how to
review the PRA is an additional effort that is going on. I
think it is important that that effor: go on even if we
didn't have a safety goal, because we have the new
methodology today to use to help us make safety judgments --

but that's the nub of the question.
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Now if you've done that and you have a judgment
on the PRA, well, where is the template to help you, gquide
you, the policy to guide you with the results that you get?
That's the safety goal matrix. The question of how do you
do the review is separate from, after having done the
review, how does it fit in?

But I think you need to know both. You need to
know how you're going to do the reviews and then after
they're finished, what you do with the results. The whole
question of uncertainties derives from how you are really
going to do the reviews and display those uncertainties in
making a judgment.

Is that a fair characterization?

MR. ERNST: 1 agree.

MR. STELLO: Has the ACRS gotten copies of the
NUREGs?

MR. ERNST: 2300 I guess is one which is
methodology, and then there is 1050 which came out last
year. Yes, they have copies of that.

DR. OKRENT: 2300, is that the one that is in
seven volumes or something?

MR. ERNST: That's the methodology guidelines.
think it is two volumes,

DR. OKRENT: I'm thinking of something else.

MR. ERNST: My only point is you've got some
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things you have analyzed and you've got some things you
haven't analyzed. The things you haven't analyzed clearly
are uncertainties. There are missing things in the PRA.

You clearly would not apply those to safety goals
because you haven't got a number. You may debate whether or
not you should have a number for that, but that isn't the
gquestion I'm trying to debate right now.

DR. OKRENT: Well, let me disagree with that
statement in the following way:

My recollection is that in the first form that
proposed safety goals were put out, -- and I may be wrong;
it's a recollection now, and time flies -- the NRC said
these safety goals apply to the risk as estimated for all
initiators except sabotage; we'll have to treat sabotage in
another way, and we will assure that sabotage is not a
significant contributor to risk; something like that.

No seismic was part-- I'm sorry.

Up to the time they had the last meeting with the
ACRS, seismic was also there. And I can remember commenting
at the time of the meeting with the Commissioners that they
would be laughed out of California if they proposed safety
goals where they said seismic was not part of what was
included. And in fact they included seismic.

MR. ERNST: They also included routine releases

and design basis accidents.
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~..s« OKRENT: The one specific way that was stated
would have to be handled some other way was sabotage, but
all other initiators I think were intended to be included in
the original -- at least this is my recollection. I find my
recollections are not very accurate these days. Partly I
find if cne reads five different dccuments, sometimes you
remember a piece of one and a piece of another, and the
pieces don't always fit together.

Let's take those questions as two separate parts.

With regard to sabotage, I guess it is not clear
to me, and it's not clear to the Committee, I think, in view
of its letter that it wrote some time ago, whether the
Commission has in fact looked deliberately to see whether
sabotage provisions are commensurate with what it said it
would do in that safety goal policy. And the Committee has
suggested at least it should reevaluate the threat policy.
And various people have suggested things that one might look
at, at least for new plants.

It is not a separate issue, and nobody pretends
it is, and although I have recently seen somebody's effort
to gquantify the sabotage risk in a constrained problem for a
non-nuclear reactor but a nuclear plant, in fact I'm
skeptical that one can do anything very quantitative about
estimating the risk.

But nevertheless there was sort of a policy
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implication that the Commission would in fact go back and
look at sabotage to make sure that it was not a major
contributor that was the tail that swung the dog, or
something.

MR. ERNST: Time passes for all of us. I can't
remember explicitly whether they said they'd go back or
not. I remember discussing, and I thought it was in the
context of monitoring for sabotage, and feel that their
current process provides sufficient assurance.

DR. OKRENT: Well, let's go back and find the
words. I don't remember them exactly.

The other part, it was to include all initiators
and if some are not in the study, it seems to me you can't
just say Well, I'm not going to deal with these and T will
take the numbers, lacking these initiators, and treat that
as the study.

You have to I suppose use your best judgment
estimates, whatever, as to what might be the range of
contribution from the things that are missing, and say Okay,
I will allocate a portion of the safety goal for that, and
now what I have calculated has to meet the risk. And then
still we haven't talked about the uncertainty question here,
and the fact that you've had one proposal from Cave and
Kastenberg along those lines, risk allocation kinds of

things.
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But I don't see any basis on which -- where you
know you are incomplete, for you to say Well, 1'll act as if
those are zero contributors.

MR. ERNST: Again my memory is not the best, but
I think I can remember -- I don't know how long we've been
having fun in this area -- four or five years ago,--

DR. OKRENT: I suppose so, at least,.

MR. ERNST: == I think I came before this
Committee with a thought on allocation of some sort, and I
got a few bruises from the Committee, as I recall.

DR. OKRENT: Well, you know, people propose
allocations now and then.

But again, I think you cannot ignore that you're
incomplete. You may be able to argue that you have a margin
in some of the things you have included which is of a
certain order, and that this margin is, in your best
judgment, enough to cover the incompleteness. All right.
Then at least you have not ignored the incompleteness.

Okay? And you just say why you think this is the case,
and people can look at it and agree, or try to shoot it
down.

MR. ERNST: I would think in practice, rather
than trying to argue about how much one would allocate, 30
percent, 60 percent, whatever, I think in practice what this

evolved to is if you start threatening a 10 to the minus 4
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with the internal events only, and don't have an external
events kind of analysis, you might pay a little more
attention to that, realizing that there are some leftovers
that have not been quantified that might be important,

So again, no formula like 30 percent or 40
percent or 50 percent, but a clear caution.

MR. STELLO: Maybe it helps to take an example to
illustrate this point. Let's take seismic.

We've had the issue of seismic under review and a
lot of work going on in trying to estimate seismic hazard at
various sites. Lawrence Livermore has nine or ten sites
that they're looking at.

DR. OKRENT: They did a seismic hazards curve.

MR. STELLO: Yes, at nine or ten sites.

The industry is trying to get in and develop
methodology for looking at that better.

DR. OKRENT: Differently. 1It's very hard to know
what's better,

Go ahead.

MR. STELLO: I said they are also looking at it.
I didn't say better or differently.

Now what we all know is that in the area of
treatment of uncertainties for seismic, for example, it is
going to be very, very difficult., As I remember the

spectrum, the frequency spectrum, it was very, very broad,
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and probably on the order of an order of magnitude or so
between-- Let's not get into the median argument,

Now it is the Commission's intent i~ what they
have said to include all other initiating mechanisms
including seismic, but that particular program is the one
that you're going to look to give you this kind of insight
in trying to determine what it is that you get out of the
results of the PRA, and how to include them.

There are a lot of theories that don't have the
seismic initiator included, so you are going to have to
include it and make that judgment to the best of our
ability. And until the science and the methodology develop
further, you're going to be making some judgments.

But clearly you are going to be able to make the
judgments with a great deal more refinement having had that
knowledge and having that information in front of you than,
clearly, without it,

But let's all agree that judgments can clearly
still be needed in terms of deciding how to use that
information. But its intent, except for sabotage, is to
include all initiators to the best of our ability to do
that.

We have gotten programs in all these areas to try
to help make that judament, and T suspect some of them will

be fairly substantially complete in the next year or so,
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and others won't be, and you'll continue to have to look at
it and make the judgment.

And whether you call it a specific allocation of
how much of  he risk from that area you're going to include,
the net result is that you will apportion a certain amount
of that risk to the extent it is controlling for that
external event, whatever that external event is that we are
trying to come to grips with, or whatever that initiator is
that we don't have a full understanding of. So that will be
included inherently in the judgment,

But I don't know of any way to articulate that in
a quantitative sense except to announce and enunciate the
policy for it.

Clearly the seismic initiator is going to vary
all over the map across the country, so I don't know of any
way you could say, for example, specifically for seismic 1
will allow a certain percentage of the risk to be
contributed or to be a result of a seismic-initiated event.

DR. OKRENT: Excuse me, Vic. I don't think you
have heard a recommendation from the Committee to make an
allocation for seismic for plants where no seismic look has
been taken. In fact, I think that would be the wrong way to
go. Experience tells us that seismic has proved to be very
plant-specific, and that there are ideosyncrasies in design

of a limited number of plants that make them maybe an order
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of magnitude more vulnerable than the bulk of the  1ts out
there.

And really it is those ideosyncrasies that one
wants to pick up, whether it is a failure in welding, the
motor control centers, or whatever.

MR. STELLO: But are we in agreement with the
rest of it?

DR. OKRENT: To ignore seismic, I think you have
an incomplete story.

MR. STELLO: That was precisely what I said. We
are not going to ignore seismic. We are going to review the
results of this program that the Committee I know has
interacted with, and then use the results of that to help
make the judgment of how much of a problem, in terms of
risk, you are going to get from this facility based on the
state of completeness of that study.

That's the best we can do. If that isn't good
enough, then we can't include it at all. And that certainly
isn't a good idea.

DR. OKRENT: Well, T guess from -ie answer from
the Vugraph I really can't tell at the moment what you are
going to do about completeness and what you are going to do
about uncertainty.

Let me postulate two circumstances:

One is suddenly the people in this room are
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replaced by people working for Stone and Webster and Bechtel
and Westinghouse, and they are the ones who are looking and
making judgments about how well you fit the criteria, and
how to apply judgment tn these uncertainties.

And on the other hand, these people are replaced
by people from the Union of Concerned Scientists. Again
they are applying judgment; there is no policy whatsoever to
tell them how to apply judgment.

I think we would get such a wide divergence of
judgments it becomes uncomfortable. And if it is possible
to have some kind of policy -- I don't say it is easy, but
it would be useful to try.

MR. STELLO: Let me take my example and bring in
new ones,

When you go ahead and try to make your judgment
on seismic, what you do, you're trying to get the best
quantities that you can find on the subject available to
give you these judgments, so that you are getting,
hopefully, the best scientific advice possible. That's what
we seek., We seek, to the best of our ability, to find
truth.

Now engineering is not a precise science to where
we are going to get the kind of precision that we hope for,
especially in areas where we are just beginning to scratch

the surface. But it is that kind of information tha we are
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hoping to get to be able to make the judgment., 1It's good,
hard science and engineering, to the best of our ability.
We can't do any more than that,

That's what we're striving for; that's what we're
trying for; that's what we will use, to the extent we have
it available., If we don't have anytl.ing available, you're
going to have to make the judgment just based on the
information available. I don't know what else there is.

MR, ERNST: I think it's about the same thing I
was going to say. 1It's not clear what this chart says, but
let me get into this a little bit,

NUREG-1150, some of you might not know, is the
Staff document that is going to document the Staff position
on the results of the six reference plant severe accident
risk analyses, and come up with judgments on how such
information might be used in the regulatory process,
insights gained from the analyses.

What we're in the process of doing right now is
struggling with how to treat uncertainties in this document,
and by this I don't mean-- What a typical PRA does is put
some flags or distributions on data and say that's the
uncertainty range, but you don't get much comfort out of
that as to what is really driving the uncertainties or
whatever.

What we are finding, which is of not great
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surprise, is that most of the uncertainties are driven by
assumptions regarding phenomenology and core melt
progression, containment loads, threats, containment
performance, fission product transport; things of that
nature.

There are some uncertainties in the front end
such as hydraulics, but the bigger drivers are in the back
end.

MR. MICHELSON: I have a comment in that regard.

I find in looking at the PRAs it is very
difficult to read about what are the basic assumptions made
that went into the PRA, and what effect they could
conceivably have. In other words, I find a lack of warnings
to the reader that this PRA is limited, and here are the
kinds of things it does not consider, some of which could be
quite important,

Common cause may be inadequately treated or not
trcated at all, for instance, and yet they don't warn the
reader that these kinds of things are necessarily absent or
if they do warn the reader, they do in some obscure part of
the document where it is a little difficult to find.

MR. EBERSOLE: I certainly agree. That's a
common characteristic. They never exhibit and make clear
the shortfalls in the analyses.

MR. MICHELSON: And those are the things we're
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talking about T think here today, are these incompletenesses
or uncertainties. Now these introduce uncertainties.

MR. STELLO: I commend for your reading the two
NUREGs that were talked about. They specifically identify
the need to call out that kind of information and identify
it.

MR. ERNST: It makes the same caution you do, and
I'm extremely glad that you brought up the comment, What we
are trying to do in 1150 is to do exactly that, in some kind
of useful way to identify to the reader what the drivers
are, how important they are, what the ranges ¢ those
drivers -- reasonable ranges might be, so the decision-maker
can then make his own -- his or her own judgments as to
where I want to be, and which horse do I want to ride in
this risk assessment,

Do I want to believe that venting of Mark-ls, for
example, is going to solve all the problems that spread
through the suppression pool and I won't have any risk, or
should I believe there is enough hydrogen generated
perhaps so that when you vent you are going to get an
explosion in the secondary containment that causes
substantial problems?

Those kinds of uncertainties in the ranges will
be address is NUREG-1150. We are in the process of

identifying the 10 or 15 major drivers for each of the
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accidents, dominant accident sequences, at the present
time.

We are going to go through a process of
identifying reasonable ranges for these and a judgment on
why that reasonable range has been chosen, based on existing
scientific and engineering information. So there will be
documentation of why these -- what the ranges might be, and
why these ranges were chosen, and why the Staff has chosen a

certain value for their base line risk estimate.
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DR. OKRENT: TI'm not sure yet this gets at all of
what I'm concerned about, for instance, cabhntage as an
example.

MR. ERNST: I can't address sabotage, sir.

MR. MICHELSON: Well then common cause, hopefully
you can address that. Common cause is clearly always a
driver, but in some cases it could be much more significant
than in other cases. T would like the writer to tell me how
sensitive this particular plant might be to certain common
cause problems and what they are.

MR. ERNST: That's one of the issues that we have
that we will address at 11:50. There is no good way of
addressing common cause failures. We are trying in our
research program to do it better. There is no clearly good
way of doing that outside of basically going into the data.

MR. MICHELSON: We heard about some of this at
our recent Subcommittee meeting. And even at that meeting,
after further inquiry into the materials they had written,
it became clear that they had not done a very good job of
identifying all of the possibilities for common cause, some
of which could be quite significant. That didn't mean they
weren't aware of it but they simply didn't write about them,
they didn't make the reader aware of them.

In other words, you have to be the Devil's

Advocate, T think, in doing some of this writing to be sure
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the reader understands where you weren't too smart and
didn't really know how to do your job very well. Writers
tend not to advertise that too extensively.

MR. ERNST: Well we're going to try to do a
successful job, and what I'm going to be doing in that area
is investigating the influence of various assumptions on
common cause failure, on the likelihood or consequences of
that particular accident sequence as one of the parameters
that could be of interest. Some sequences are not of as
much interest as other sequences.

But we're trying to do this,.

I guess after going through this we would have a
statistical sampling of the 10 or 15 important drivers and
their ranges with degrees of belief as to the end points of
the ranges and then come up with a display -- what I call a
limited uncertainty analysis with a display based on the
sampling of the important drivers and their likely
importance to the analyses.

DR. OKRENT: You see there is still some concern
that you may not have «li of the important risk drivers.

MR. ERNST: That's right, I cannot guarantee
perfection but I certainly can guarantee a better job than
has been done in the past.

DR. OKRENT: I agree with that.

MR. MICHELSON: 1It's in the right direction at
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least.

MR. ERNST: Let me give....

Clearly then this is the analytical part. When
you get down here, I've got to go back to statements I made
and Vic has made and a lot of other people that you really
have to then in the decision process figure out how much
weight I'm going to give to those uncertainties.

The important point here is to display the
uncertainties, display the drivers. Then you can make a
better decision about how much conservatism you may want to
choose.

DR. OKRENT: Excuse me, how do you display the
uncertainties of something you haven't included in your
analysis?

MR. ERNST: I pass on that, I can't.

DR. OKRENT: I'm not talking sabotage, I'm
talking about other aspects.

MR. ERNST: T can't.

MR. STELLO: Well I wonder if there is a
different answer though, Mal. If there was something you
knew was not included in your analysis and you knew it and
you could identify it then you can go out and try to
evaluate it.

I think the problem is is there's some-hing that

I don't know about that I didn't include in the analysis.
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DR. OKRENT: 1I'm sorry, there are many things
that have been mentioned that are not in the analyses that
you do not and the purveyors of the PASS do not go back and
include.

MR. STELLO: Give me an example, if you will.

DR. OKRENT: All too often, for example,
seismically-induced interactions between non-Class I and
Class I systems. A lot of the kinds of concerns --

MR. STELLO: That is included, seismic
interactions, to the best of our ability.

MR. MICHELSON: Unfortunately your ability is not
so good in some cases. A specific example which came up at
our meeting was fire protection and the inadvertent
actuations due to a seismic event. It was not analyzed or
even considered as a part of a potential system
interaction. It ought to at least have been discussed and
indicated why you didn't think it was a problem. You know,
if you can't do it qualitatively -- quantitatively, at least
do a qualitative discussion of the inadvertent actuation due
to seismic events but don't ignore it completely and leave
it out of the study.

MR. STELLO: 1 agree with you. But as long as
there is something that we can identify or know about then
to the best of our ability =-- but even if we go back it

doesn't mean when we do seismic interactions that they are
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DR. OKRENT: But they have not been done well on
hardly any plants. Maybe one fairly well and I don't know
how completely because I don't even know if they picked up
the point that Carl just identified.

MR. EBERSOLE: Well the current state of

7 environmental qualifications is extremely ambiguous.

8 DR. OKRENT: And that's another one. 1It's hard

9 for us to tell really whether it has been done meaningfully

10 in a PRA.

11v And you keep referring to uncertainties in

12 | seismic and I must say the more I look into human error, the }
. 13 more I look into how different PRA's are treated, the more I ’

14 look into what happens in the events that you sent

‘i
!
15% investigating teams for, the more I feel that it falls in
16i the same ballpark of uncertainty with regard to its
l7§ contribution to risk.
185 MR. STELLO: That is clear and it is also clear |
19J that there are a lot of things that are also unceértainties
20 that can be done to arrest sequences that are started down
21 toward core melt that we also cannot identify.
22 DP. OKRENT: I'm sorry but recent PRA's I looked !
23 at make every attempt to include that factor in the PRA and
24 I'1ll cite -~
. 25 MR. STELLO: But it is not perfect, far from it.
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DR. OKRENT: It is not perfect, I don't think
anybody is prepared to say that it's always conservative,
that it's always optomistic or so forth. I'm just saying if
you look it is in there. And just look at the Millstone PRA
for an example.

MR. STELLO: It is not clear to me actually at
this state what we are really debating. It strikes me we're
debating usefulness of a certain safety goal structure,
There are imperfections in PRA's.

I would submit that if you had a safety goal
policy out there that was in reasonable use that you'd be
focusing more and more on some of these trying to improve
your gquantification in areas where you need improvement,
that it would be a little bit of incentive to maybe answer
some of the questions quantitatively that come up. I don't
think safety goals are going to answer every question you
have, but if we have to wait for perfect information for
safety goals we may as well bury the animal right now I
think.

DR. OKRENT: Let me try then to put it in at
least one kind of perspective: 1in the end the Committee is
going to be asked to provide comments on what you send to
the Commission or maybe even before. And one of the things
it's going to have to keep in mind is the existence of

uncertainties and incompleteness and how this is being
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addressed as the Staff describes it. And is this adequate
for the purpose or should there be something different or
more or at least additional consideration given to it or so
forth. Okay? 3o there is a reason for this discussion.

You know == I must say I would be only too happy
if you would come in with something and I would say Eureka,
we have found it, the perfect way to deal with
uncertainties.

MR. STELLO: Don't wait for that because it's
never going to happen.

MR. ERNST: That's right, and that's my point.

Do we proceed as best we can, improve, or do we wait for the
perfect one?

DR. OKRENT: Okay. But anyway there is a reason,
it is a non-trivial --

MR, STELLO: But while you're on the subject, let
me suggest again that theve are clearly a lot of issues that
are important issues and I think -- what I hope to be able
to see is to have the Committees focus on some of these
issues and at least give advice on those, the concept itself
that we're talking about and then the issues that are raised
as a result of the concept.

I think it is important to have the Committee be
able to do that before we get to a final piece of paper that

is the policy and I'm sure there is going to be an
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opportunity for the Committee to deal with that, too. But
let's start picking some of these troubling areas,
recognizing we have to make a judgment of how to proceed in
light of imperfect information because it is imperfect. We
have to decide. Perhaps the answer is let's not have a
safety goal. But if we are going to have one we are going
to have some problem areas, let's deal with them to the best
of our ability to deal with them and come out with the best
product that we can come out with that identifies all these
concerns.

And I think this kind of discussion is very, very
helpful to make us all understand where these problems lie.
we'll do the best we can but remember we're not, any of us,
are going to be happy that we have in fact put any issue =--
quote -- to hed -- quote -- completely. The science is
still very young. We've got a lot to learn about it. All
of us understand that.

But I think it is far better than -- guote --
deterministic -- quote == thinking in trying to make
regulatory decisions. I feel far more comfortable in having
a body of knowledge that I get out of a PRA to help me make
my regulatory judgments than making them without it.

All of those uncertainties, all of these
guestions exist with or without a PRA. The fact that you

had the PRA didn't make them happen, they're there, they're
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part of nature. They have to be dealt with to the best of
our collective abilities to do so.

So the advice we can get from the Committee in
dealing with some of these difficult issues, I think, is
extremely helpful. And T urge that we don't look for
resolving this issue today but, i"ather, c-aing to grips with
some of these difficult questions.

MR. ERNST: Let me try and close out
uncertainties, I think it is extremely important. And
sometimes a picture may be worthwhile and sometimes may get
me in trouble, I don't know.

(slide.)

MR. ERNST: Let's take a simplistic kind of
analysis that says you calculate risk based on a certain set
of phenomenological assumptions and this gives you this kind
of distribution and this kind of best estimate -- T will
call it best estimate -- mean, okay?

Assuming that t" se assumptions that are inherent
in generating this distribution, I get a mean and I call it
a best estimate mean because it embodies 2 whole bunch of
phenomenological kinds of assumptions in generating the
distribution.

Now let's assume from this that I make a couple
of sensitivity studies. One of them might be that I have

been overly conservative on the amount of water that it
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takes to keep a core melt from happening and some analyses
that seem to be credible say less water will suffice.

I run that through my analyses and it turns out
with that assumption I get a different distribution with a
different mean, but that I have another parameter that says
Hey, venting may not be all it's cracked up to be, there may
be some problems that weren't really recognized in this best
estimate and T will take some credible ranges on the other
side, keeping all other variables the same and can generate
another distribution with a mean. One could advertise that
this might be a reasonable range of means within which the
true mean exists. I have sort of coined a phrase on this
thing.

A decisionmaker could then decide where do they
want to fall? Do they really want to believe that it takes
two pumps and then it's not going to work or do they really
believe that one pump is enough and that venting is going to
work the way the best estimate is advertised.

This is simplistic, it only deals with two
different variables and two different assumptions for those
variables. This is the process we are trying at 1150 with
more variebles, degrees of belief put on these distributions
and then a statistical sampling to see what your reasonable
range of uncertainties might be.

I think enough said on that.
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DR. OKRENT: I think we had better go on to other
topics.

MR. STELLO: He has another slide.

DR. OKRENT: All right.

(Slide.)

MR. ERNST: This is what I call a perspective
chart and 1 guess it is based on experience. The assumption
being that experience has not shown a core melt accident
with a vessel melt-through. It takes a reactor years of
total commercial experience in the free world and gives 50
percent confidence based on no bad experiences to date.

What the estimate would be for core melt
frequency at 50 percent would be no greater than 1.9 times
10 to tge minus-4, 90 percent confidence would be this one
findicating).

DR. OKRENT: Can I ask a guestion on that? Do
you have any feel for in the free world what fraction of the
reactor years, for example, are in France and Germany
compared to the rest of the free world?

MR. ERNST: We have a reference. I don't have it
on the tip of my tonqgue.

MR. STELLO: Why don't you send that directly
down, the IAEA report? It gives the actual numbers.

DR. OKRENT: And maybe Japan; France, Germany and

Japan, do they include the bulk of that?
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MR. TAYLOR: I don't remember the exact numbers
but I'll try to get them to you.

DR. OKRENT: It would be a little of interest.
I'm not sure what the U.S. would do in evaluating the
perspective on risk for U.S. reactors if there were a core
melt abroad.

In other words, certainly U.S. industry did not
take the Bhopal incident and say this is representative of
U.S. industry.

MR. ERNST: I really don't want to make more ou'
of these numbers than what they might imply. I think one
interesting thing -- rather than worrying about whether
that's the right number or whatever, this is far removed
from general results in PRA's in the past, what those PRA's
indicate. I think that what that shows me is maybe the PRA
results aren't that far from what reality might be, that's
what it indicates to me.

DR. OKRENT: Again, you know, what is not
included in there also is the, I don't know, fraction of a
core melt suffered in what they call a Hall reactor, it's
not a light water reactor but it was a power reactor.

MR. STELLO: Well you recognize that the number
itself, if you were to say that you did have a pressure
vessel melt-through, one of them, it won't change the number

very much statistically; it doesn't change it very much.
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DR. OKRENT: Again I'm saying if one is going to
shed perspective, one may want to ask some questions. I
have given you a few different kind of questions....

MR. STELLO: Exactly.

DR. OKRENT: You know, again, I'll repeat: the
U.S8. industry doesn't accept I think as representative of
U.S. the Bhopal incident.

On the other hand, I lived in Cleveland when an
LNG facility did rupture, it wasn't India, it was in
Cleveland, and over 100 people burned to death. And I don't
know if the rest of the world accepted it as representative
of their LNG facilities.

MR. STELLO: You know, the problem is the only
people that are doing these kinds of analyses are us in the
nuclear industry and the chemical industry and LNG, very
little of that has been done and they have very little
understanding. I think we have far more understanding of
the relative risk because of the efforts that we have made.
T think the problem is you don't have a like data base to
compare.

DR. OKRENT: Well they're moving ahead in the
chemical industry. ‘

MR. STELLO: Well they may be now but based on
what I have seen I have yet to see a calculation of what the

likelihood or the probability of the Bhopal incident was; I
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have not been able to find one. After you made that comment
I went back and looked and there isn't any that exists, so
you don't know whether the probability was 10 to the
minus-2, 10 to the minus-3 or 10 to the minus-4.

DR. OKRENT: I don't know if Bhopal was
analyzed. There are now evaluations of chemical
installations.

DR. SIESS: I don't know where we are on the
agenda -- :

DR. OKRENT: We are on 2.

DR. SIESS: But I have one question that relates
to the matrix and I have one guestion that relates to
seismic.

DR. OKRENT: Well why don't you ask your question
on the matrix?

DR. SIESS: Can you put the matrix chart back up?

(slide.)

DR. OKRENT: And tken ask the seismic, okay?

DR. SIESS: If we look at the top line of that it
says that if I've got a plant that does not meet one of the
healtn effect guidelines but it has less than 10 to the
minus-5 core melt probability I essentially don't have to do
anything because that fix at $1000 a man-rem doesn't amount
to very mucha

Now it seems to me that's elevating the core melt
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2 but actually higher than the health effects guideline.
3 MR. STELLO: Well it turns out that for less than
4 10 to the minus-5 it's academic. 1in all cases --
5 DR. SIESS: I'm not talking about what it is, I'm
6 | talking about what it says.
7 MR. STELLO: I unders*2nd that.
8 DR. SIESS: Okay
9 MR. STELLO: 1I'm making two points: first, it's
10 academic because any plant with a freqguency of less than 10
llﬁ to the minus-5 you will meet -- based on everything that we
121l have seen -- you will meet the health effects.
. 13 | The whole purpose though of putting it on there
14? was to preserve the trend or the perception we are trying to
ISL create of the impetus for driving fixes in terms of cost.
16% The intent, when we got up there, to drop the
l7j averted on-site costs -- and that's the reason for keeping
18 | that line there -- was that at that point the regulatory
19? interests in reactors, facilities that are less than 10 to
20 the minus-5 is diminished significantly in that any further
21 consideration or six ought to be left for the judgment of
22 the utility in terms of him deciding for himself that at
23 that point averted on-site cost, because it has the aura
24 about it of being -- quote -- economic regulation -- quote
. 25 -- at that point we say okay we're dropping out of the
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picture.

DR. SIESS: Except if they don't meet whatever
health effects --

MR. STELLO: Yes, and then we say it's strictly
based on safety and you will decide any further fixes
because you were already so far removed from safety
concerns.

DR. SIESS: But some of the arguments were that
$1000 a man-rem was not a good representation of societal
effects, health effects type things, and yet that's the only
thing that will drive you in that case.

MR. ERNST: Let me throw in a word here. I think
if you're on this line, which I think is where you are --

DR. SIESS: That's where I am.

MR. ERNST: I think the $1"00 a person-rem is not
an inconsequential sum. I think, depending on the site,
you're going to be in the range of, life time, 10 to 100

million dollars -- I think.
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DR. OKRENT: Suppose it were a reactor vessel
rupture that was 9 x 10-to-the-minus-6 and there was no
uncertainty in it; you know; so that it led to a major
release. In fact I think you would want to look at fixing
for external effects. I think that's not unreasonable.

DR. SIESS: You think there's enough money?

MR. STELLO: I think we need to emphasize the
point that based on everything we have seen so far, if you
have a number less than 10-to-the-minus-5 you will meet the
health effects. 1It's academic. There won't be any
don' t-meet either for a case where the core melt frequency
is less than 10-to-the-minus-5. It is strictly academic.
It was put up there to illustrate a point--

DR, SIESS: Okay, I--

MR. STELLO: 1I'm telling you why I put it there.
I put it there because I wanted to show at that point that
the averted on-site costs were no longer the consideraticn
and it was strictly person-rem, which is health and safety.

DR. SIESS: But when I read this memo from
Dirks to the Commission that was handed out today dated
December 3, on page 4 of it there is a long discussion of
why a thousand dollars a person-rem is not a good value for
all cases. It says,

"A thousand dollars a person-rem can also

fail to cover actual costs borne by the general public,
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and should precautionary emergency response actions be
instituted for those more benign and well-contained
core damage accidents."

Now, what about one where, you know-- So is a
thousand dollars a man-rem good enough -- or person-rem?

I mean, you kr.ow, the argument for averted
on-site costs is more than one. But in this thing I was
reading, part of the argument came from the fact that a
thousand dollars a person-rem wasn't really representative
strictly in terms of off-site costs. And yet that would be
the only thing driving it right now in that case.

MR. STELLO: That's correct. And I don't know
what more to say except what was my reason--

MR. SIESS: 1I'm just looking at the appearance of
this thing.

MR. STELLO: 1It's trying to describe where does
this agency say it's finished, that we've decided enough is
enough. That is what that top line is trying to do. It
also has the point at which you have the full transition, to
say the whole question -- and it's a significant issue, a
significant debate within the ACRS of when do you stop
considering averted on-s:te costs. That's where. 1 was
trying to describe that.

DR. SIESS: I think I'd like that matrix better

if the nhealth effects came first.
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MR. STELLO: Well, I don't care which order. Put
them in any order you want. The intent is that--

DR. SIESS: This tends to make the core melt
probability be the dominant determining factor, and then you
look at health effects.

MR. STELLO: 1In terms of driving a need for a
€ix, it you look at the table it is clear that what drives
it is the health effects. That's where you pick up the
averted on-site costs.

You'll notice that if you are at a frequency
greater than 10-to-the-minus-5 you will include -- if you
don't meet the health and safety standard, which is the
health effects -- 100 percent of the averted on-site costs
in every case, except when you get down to 10-to-the-minus-3
then cost is not even a consideration.

The message you should get from that table is, if
you don't meet the health effects the impetus for fix is
very, very large.

DR. SIESS: But before you had this, if you
didn't meet the health effects, what was the-- Was it
always a thousand dollars a man-rem?

MR. STELLO: Yes. This is adding in averted
on-site costs which were not done before.

DR. SIESS: We were never in the position of

saying you will meet the health effects? It was always a
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cost-benefit?

MR. STELLO: That's right.

DR. SIESS: Okay; I hear your answer,

My question on seismic, Dave, is in reference to
that same document that was handed out, and it is on page 9,
Open Issues on which Commission Guidance is Requested, which
is 111, and it's Item 1(d). 1t says,

"Does the Commission support the use of
this integrated matrix to reflect only those severe
accidents resulting from initiating events internal
to the plant?”

And then the next sentence says,

"This approach is being considered because
an external event such as a large earthquake of
sufficient magnitude to cause a large consequence
accident to occur at the plant is, of itself, large
enough to distort the accident mortality risk to
to those individuals residing in the vicinity of the
plant.”

Can somebody explain what that means?

MR. STELLO: Yes. This is a memorandum which is
supposed to be for internal use. I'm beginning to wonder
whether we ought just to distribute it since it seems to be
going on the public record.

But to answer your question: The issue is, if

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage BOO-316-6646




2800 05 05

i . WRBwrb

10
11
12 |

13 |

14i
15 |
16£

17

18
19
20
21
22
23
24

25

66
you had a very large earthguake and it did damage the plant
you would clearly have associated with that earthquake
enormous other effects other than at the nuclear plant, with
the cost being very, very high. And how should we deal with
that issue? Or should we?

DR. SIESS: 1In other words, if health effects
from radiocactivity should be 1000th of those from other
causes, then you might say the seismic effects on the plant
would be a fraction of the seismic effects outside the
plant?

MR. STELLO: Yes; because by definition you can
only die once: you can die from the earthquake and its
direct effect or from the accident, and you won't be able to
make a distinction. And that's a big problem with the
earthquakes of the magnitude we're beginning to talk about.

DR. SIESS: That's the first time I have heard
anybody say that,

DR. OKRENT: I think that this is a troublesome
and flawed philosophy or proposal or concept in several
ways.

In the first place it is by no means clear that
the earthquake that might cause a reactor accident will in
fact kill anyone off-site. And we don't even have any
estimates on the number. It would be very clearly

site-dependent because, in the first place, some plants are
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many m.les from structures of the type that might be damaged
by an earthguake. If you have small towns with houses like
mine built of wood, and so forth, within the first ten miles
you're not going to have -- you may have damage, economic
damage. But it is not clear: it depends on where the
epicenter is.

MR. STELLO: By definition.

DR. OKRENT: So there is no automatic off-site
casualty effect. You design against, for example,
tornadoes. Tornadoes have, in fact, killed ten, twenty,
thirty, maybe more people with reasorable frequency in this
country. And I would suppose that a tornado that comes
close enough to damage a nuclear plant is likely to be part
of a swarm that is, in fact, killing some other people, Yet
we're not ignoring it.

But just from a philosophic point of view I think
society doesn't want to see -- let's move away from
reactors; because there is a flood and, in fact, forty
people are drowned in the flood, that some big plant
handling hydrogen cyanide failed and released the hydrogen
cyanide and killed another hundred. I think they would feel
the plant handling the hydrogen .yanide should be protected
of its own.

MR. STELLO: I think what you're doing is

answering the question. I have no trouble with your answer.
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It's a question: it wasn't policy; it was asking for the
Commission to give us guidance should we get into that
area. All of what you said is true. And the inverse of
what you said is equally true, you could have an epicenter
at a place where there is a verv high population, kill
enormous numbers of people and damage the plant. Both cases
are possible.

Should the staff look at it, consider it? A
question to the Commission.

I think your answer, if you were a commissioner,
would be no. That's okay. Whatever answer we get is fine.

DR. SIESS: Dave, as an aside, would your house
survive the flood?

DR. OKRENT: My house would survive .lmost any
flood I'm aware of. 1In the first place, even if the
earthquake failed the dam upstream, we're on the right side
of a hill,

(Laughter,)

MR. EBERSOLE: Dave, let me ask this question.
What is the current sociological attempt to defend life loss
in the event of earthguake in the context of standards of
construction, say for San Francisco and New York and
wherever? What are the risks that are currently taken and
reasonable for earthquake risk in these standards, and woulid

it not be appropriate to use a percentage of that risk?
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I'm saying that an engineering defense against
earthquakes to prevent loss of life existing at this time--

DR. OKRENT: 1It's so variable on the University
of California campus, for example, it's now an issue.

MR. EBERSOLE: 1I'm saying take a percentage of
it, whatever it is.

DR. OKRENT: And it depends on which building
you're in whether you're in excellent shape or poor shape.

MR. STELLO: Jesse, that's another answer. Take
some fraction of it,

Please, we're not trying to get that answered

MR. EBERSOLE: Well, everybody recognizes they
get killed with earthquakes in San Francisco.

MR. STELLO: Look, Mal has got an airplane to
catch., We're using enormous amounts of his time. We're not
goinc to get very many issues--

DR. OKRENT: Let's go on.

MR. STELLO: Could we go at least to the next
and finish Mal, so he can catch his airplane?

DR. OKRENT: Yes, please do.

MR. ERNST: The next question was Question 3, and
there was a series of questions regarding containment
performance design objectives.

I guess my answer there is yes, it would be

lngical to have a statement in the revised safety goal
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policy stating that such work is being done.

As far as time scale, the present time scale for
development of a draft to go to the Commission is early
'87. There's certainly no problem in that. I think we had
a meeting on this about a month ago on performance
objectives.

Should some preliminary statement be included
stating the Commission's expectations? T guess I'd have no
problem. I don't know what the Commission's expectations
are, but if they wish to put expectations in there I guess
that would be their decision.

MR. STELLO: 1I've got a fundamental problem
trying to deal with expectations before you do the work. I
think you have to do the work, and then you find out what
you get, and then you do that,

MR. ERNST: I would certainly be against it. But
it would be up to the Commission whether or not they want to
put in expectations.

MR. STELLO: I don't think you can predict
beforehand -~ describe what the results of the research will
be.

But the short answer to this question is yes, our
intent is to deal with it in the safety goal, we are going
to put it in.

On to the next question.
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DR. REMICK: I would like to comment at this
point. Two things. FEarlier, Vic, you correctly pointed out
that with a core melt frequency of 10-to-the-minus-5 you
have basically wiped out the public risk, because any
reactor that meets l0-to-the-minus-5 core melt is going to
meet the public risk objectives.

Also, once you put in a containment performance
design objective coupled with a core melt freguency, once
again you've got the need for a public risk design
objective. You've constrained the thing and tied it down to
two design objectives that are not really public risk. 1'd
just like to point that out.

The whole concept of the safety goals being
public risk oriented, with a core melt frequency of
10-to-the-minus~5, with a containment performance design
objective, you've wiped out any kind of internal consistency
between core melt frequency and those design objectives.

DR. SIESS: You can still have the health effects
as qualitative, and then they're met gquantitatively by
meeting the core melt containment performance.

DR. REMICK: I guess I don't know what you mean
by they could be qualitative if you are still going to keep
then one part in a thousand: that's not gualitative to me.

DR. SIESS: I mean the original--

NPR. REMICK: Oh, yes., But that is still true.
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DR. SIESS: Then you could control the one in a
thousand by the proper selection of core melt.

DR. REMICK: That's basically what's being
proposed. But you take that out of the -- I think any
meaning to the public of what is that risk.

DR. OKRENT: 1Is it unequivocal that at
10-to-the-minus-5 per year of a PWR-1 or 2 would not exceed
the public risk?

DR. REMICK: Basically what you've done, with
10-to~-the-minus-5 you only have to go a factor of 5 for that |
to get out of the primary system, get out of the
containment, and the person-rems would be less than 10,000.

DR. OKRENT: What's this factor of 5?

MR. STELLO: Well, with l10-to-the-minus-5, if you
look at an individual risk of 2 x 10-to-the-minus-6 you're
only a factor of 5 to compound your probabilities with
any severe core melt of 10-to-the-minus-5; it has to get out
of the primary system, it has to get out of the containment
system, and has to be less than 10,000 person-rem of
exposure to people within--

DR. OKRENT: 5 x 10-to-the-minus-7, I thought,

DR. REMICK: No, that's individual risk.

MR. ERNST: We ran a number of analyses which
indicate that for an S8SD-1 release at 10-to-the-minus-5

you're right at the prompt death--

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage SO0-336-6646




2800 05 12

' WRBwrb

DR. OKRENT: At the edge.

MR. ERNST: Right at the edge at about
10-to-the-minus-5. So I would assume that if you got prompt
containment failure for every core melt then you'd be right
at the edge. You would not be exceeding it, you would be
right at the edge.

DR. SIESS: What's the containment failure
probability that's inclusive in that calculation?

DR. OKRENT: 1.

MR. ERNEST: An earliest containment failure
probability of 1.

MR. STELLO: The studies that he's referring to
assumed the probability for containment failure to be 1.

DR. OKRENT: SSD-1.

MR. STELLO: And then you still meet the health
effects, That's why I said it's academic.

DR. SIESS: That's a nice kind of number.

MR. STELLO: 1It's hard to argue that it's worse
than that,

DR. SIESS: 1It's much better than zero.

DR. OKRENT: The reason why I asked, my
recollection was that there was of the order of a factor of
10 in WASH~1400 for the people living closest. But you're
saying there's a factor of, I quess, 1, basically; right?

MR. ERNST: What you really is the fact ‘hat this
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has been integrated around the one mile, and the plume only
covers about one-sixteenth of that. So if you look at risk
you divide by 16,

MR. STELLO: If anybody wants the answer to that
question it's in the Steering Committee report. 1It's on
page 430. It gives you the parametric study I was referring
to that shows it's academic.

MR. ERNST: Question 9 deals with the true
societal quantitative safety goal. We did look at this
question in the Steering Group report--

DR. OKRENT: Excuse me; before we go on. That's
a interesting result.

MR. STELLO: What is?

DR. OKRENT: That if you have a SSD-1 at
10-to-the-minus~5 you don't violate the safety gocals. Yet
I'm not sure that the Commission would be happy with
10-to-the-minus~5 frequency for an SSD-1, even though it
seems to meet the safety goals.

MR. STELLO: Now, wait a minute.

The whole purpose was to do a calculation to show
what frequency of a full scale core melt there had to be and
still meet the health effects goal. It doesn't at all mean
that that is, in fact -- that the probability is 1 of
containment failure. The probability is what it is. 1t

turns out that based on the analysis we've done thus far,
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that isn't the probability.

DR. OKRENT: That's not what I said.

We were just told that with an SSD-1 at
10-to-the-minus~5 per year you meet the safety goals. An
SSD-1 implies very considerable economic off-site effects,
nevertheless.

MR. ERNST: You meet the cancer fatality goal by
a couple of ord:rs of magnitude.

DR. OKRENT: But an SSD-1 implies a large release
of radioactivity.

MR. STELLO: That's true.

DR. OKRENT: And I'm just saying that it's not
clear to me that even though one meets the safety goals,
with that frequency of, I won't call it "total release" but
very large fractions,

I think it warrants some thought: let me put it
that way.

MR. STELLO: And maybe some research.

DR. REMICK: That's roughly once every 10 ice
ages, to put it in perspective.

MR. ERNST: Shall I proceed with Question 9?

DR. OKRENT: Well, it would be if there were one
reactor. But not if there are...

All right. Go ahead.

MR. ERNST: As I mentioned, Question 9 deals with
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societal quantitative safety goals. 1 assume those words
mean an aggregate rather than-- The Commission has a
societal goal in the cancer. But this is an aggregate goal
that the Committee has--

DR. OKRENT: The Commission has something it
calls a societal goal. There are some people who wonder if
that's the right title.

MR. ERNST: Right.

I think the feeling is it might warrant a brief
discussion in the safety goal policy. I didn't have a lot
of time yesterday. 1 did briefly go through Rev. 1 to 0880
and I couldn't see any description of the logic behind
dropping this societal goal or the logic in dropping the
individual cancer risk goal. I thought there was some
there, but I couldn't find it in a casual scan through
Rev., 1. It may be in there.

If it's not in there, it does seem to me like
it's worth a few words to indicate what happened between
0880 and 08B0 Rev., 1.

As far as the question of why it was dropped,

again, T guess I can't speak for the Commission as to why

the indiQidual commissioners decided to drop this particular

goal., 1 suspect it was because of the technical judgments

that such a goal really wouldn't be controlling in any event

unless you greatly exceeded the core melt or the
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Commission's latent cancer goal. So I can only speculate as
to what the reasons might have been.

The feeling is -- and the Steering Group did look
at this in a fair amount of detail: there clearly were
differences of opinion. The feeling is that current siting
policy which restricts the number of people around a site,
the establishment of the currently formulated safety goals
which do have consideration of core melt frequency and
public risk, the thousand dollars a person-rem lever on
keeping the risk down and in areas where -- and also the
fact that a thousand dollars a person-rem, particularly for
the large releases, which are the ones we should really be
concerned about, seemed to overestimate the economic impacts
off-site. And the fact that if you had any usual kind of
impact off-site, that would be picked up in your NEPA
analysis. It did seem like that was a suitable structure to

solve this particular problem.
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The conclusion the steering group arrived at was
that no change was felt to be needed.

Looking at just a couple of examples of what the
impacts ave,--

(Slide.)

-- this is a histogram that assumes an SSD-1 release at a
frequency of 10 to the minus 5, which would be, as 1
mentioned a little while ago, right at the prompt-death
safety goal. And with this-- This is a site-dependent
histogram of the mean average number of early fatalities
that you would get, and I have a similar histogram for
cancer fatalities, again at 1 times 10 to the minus 5
frequency for an SSD-1.

(Slide.)

Both of these clearly indicate that you are a
long way, a decade away or so, for the worst site from the
number of one estimated fatality per reactor year of
operation, which is a number that has been considered from
time to time-- 1In the range of one to two, I believe, it
has been considered from time to time by the Committee and
by AIF and others.

So this just seemed to indicate that what we have
in place in terms of a prompt goal and backed up by
core-melt-frequency considerations would provide better

protection actually than the establishment of a one or two

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage BOO- 116- 6646




2800 06 02

"' WRBeb

—

17
lBt
19
20
21
22
23
24

25

79

estimated deaths per reactor year. There did not seem to be
any health and safety reasons why such a goal would be
useful.

DR. SIESS: 1Is your abscissa per reactor year?

MR. ERNST: Yes.

DR. SIESS: That's something times 10 to the
minus 3 per reactor year?

MR. EPNST: Yes.

DR. SIESS: For one reactor at that site?

MR. ERNST: Yes.

This is a histogram. There are 16 sites, for
example, that would be right at 10 to the minus 2 estimated
deaths per reactor year,

DR. OKRENT: Given an SSD of 10 to the minus 52

MR. ERNST: Yes. And the SSD at 10 to the minus
5 is roughly the same as being right at -- assuming that you
had that prompt containment failure, it would be right at
the prompt death safety goal.

DR. OKRENT: I think it is interesting: but I'm
not sure you have addressed directly, although you have
addressed indirectly, the question posed in 9, namely that
in the current wording, there is something -- there are
qualitative things about individual societal risks.

And then there is some kind of design objective,

I guess, which purports to be a societal risk design
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objective and which at least many feel is not a societal
risk design objective.

MR. ERNST: This is my statement. I think it
might not hurt to have some language in there that solves
this problem that does not assert that this is a societal
goal but that the structure of the goals is sufficient to
provide societal protection. It might not hurt.

DR. OKRENT: Okay.

Now if you are going to go that route, that means
you are going to have some kind of a latent cancer thing
which is really an individual kind of risk goal. 1In other
words right now they integrate out to 50 miles and call it
the societal risk but it is really the average individual
risk over 50 miles.

And now the task force suggested that you
integrate out to 10 miles, but it would still be an average
individual risk over 10 miles. Denton suggested integrate
over one mile. The ACRS suggested integrate over one mile
but call it an individual risk of latent cancer.

I'm not clear which way the EDO thinks it is
heading.

MR. ERNST: One needs to be a little careful.
You would not want to aggregate out to 10 miles, for
example., That would be wrong the other way.

In other words, the closer you come in, the less
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the aggregate is going to be,

We are recommending setting the averaging
distance out to 10 miles, but then you figure an average
individual risk and then you figure the diffusion of the
fission products, and so forth, the dispersion of fission
products. And if you wanted to have an aggregate goal you
can still the total impacts out to the 50 miles, or
whatever,

DR. OKRENT: Well, I'm leaving aside for the
moment whether the Commission has something that is really a
societal goal. At the moment I don't know what aggregating
out to 10 miles is. It doesn't tell the person living
within the first mile what his risk is unless you are
satisfied and you can show that it's the same over that 10
miles when you allow for weather, et cetera.

MR. ERNST: Your risk is going to be higher
closer in by factors of 5, say.

DR. OKRENT: Well, then, what is the meaning? It
is not a societal risk if you integrate over 10 miles and it
doesn't give the--

MR. ERNST: Averaging or aggregating?

DR. OKRENT: VYou're averaging. 1In what you
propose you're averaging.

If you average over one mile you can say Well, we

don't know quite where people will be, and so forth, so
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this represents a fair representation of risk to the people
living closest to the plant, the average individual risk of
latent cancer.

I myself think that if one did that and then used
the words you said that when we do this, in fact we have a
very low -~ if we meet these two, our studies show that we
have a very low risk to society, you know, numbers well
below one, without giving a nwumber,

MR. ERNST: The tact of the matter is that
averaging out to 50 miles you are still going to be very low
compared to~- When you aggregate, you are still going to be
fairly low. There's a difference between averaging and
aggregating.

DR. OKRENT: 1I'm talking about aggregating now
out to 50 or 250,

1 think the Commission had a problem -~ maybe I'm
wrong == in putting down a specific number as a societal
goal, like one or twn, or some number like this, as the ACRS
and the Al¢ did., That may be a public-relations problem.
But they could say that if we meet our proposed acute and
chronic, if you wiil, risk tc the individuals living within
one mile, we will have an aggregate aver society which is
very small, well below one.

Then they will say, "And therefore, we are

meeting our qualitative societal goal." They might get
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around having to give a numerical societal goal.

Do you understand what I'm getting at?

MR. ERNST: That's why I think putting a
statement like that in there might be useful.

DR. OKRENT: But if you go out to 10 you don't
have an average individual risk. If you call it a societal
risk, it's not a societal risk.

MR. FERNST: I would submit that how far you
average is irrelevant to the technical analysis. You can
average out to 50, 10 or one, and you find'you‘re still
qoing to have very low aggregate numbers.

DR. OKRENT: T agree. BRut nevertheless I think
there ought to be a measure 0of the -- that the risk to the
individual who is most exposed, say within the first mile,
of cancer is below some goal.

MR. ERNST: I think we have drifted into Question
10.

DR. OKRENT: Well, they are related. It may even
be repetitive.

MR. ERNST: On Question 10 we did look at 50
versus 10 versus one mile in some depth.

(slide.)

It goes without saying that the average cancer
fatality risk does increase with decreasing averaging

distance. The factors that will decrease are site-dependent
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to a large degree. You may find some numbers that will fall
outside this range but generally you get about a five to ten
increase averaging out to 10 instead of 50, and another
factor of five to seven if you come in to one compared to
ten miles.

If you look at all these cases though, and we
took all existing PRAs, Indian Point and everything, and
calculated the actual risks using these various averaging
distances, and concluded that for reasonably expected
operating conditions, -- and that is reasonable with respect
to the safety goals -- in all cases the cancer risk was at
least a factor of ten below the design objective for any
averaging distance.

Clearly it is much, much below the safety goal if
you average out to 50 miles. It is somewhat ess below if
you average out to 10 miles. But it is still at least a
decade below if you average out to one mile.

Yes?

DR. SIESS: When you look at those different
distances, are there appropriate corresponding changes in
the assumptions about evacuation or sheltering? 1If you look
at one mile instead of 50--

MR. ERNST: For this case we assumed standard
evacuation. I think it was the summary evacuation that we

assumed in all these cases.
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' WRBeb 1 DR. SIESS: So if it takes 40 minutes to fail the
2 containment there would still be somebody within one mile?
3 That's not much of an evacuation plan.
4 MR. ERNST: Well, the summary evacuation is
5 certainly not the most optimistic evacuation scenario, and
6 for those assumptions we still got these results. If you
7 have a better evacuation, then there would be less injuries.
8 DR. SIESS: It seems to me that I can almost-- I
9 can have a high probability of having nobody within one {
10 mile, if I had some warning.
11 MR. ERNST: As I say, we used the summary and I
12 don't think the evacuation summary is that effective for an !
‘ 13/ 8SD-1 which dominates this calculation.
14; DR. SIESS: 1I really don't understand the term
i
153 "summary" there. It must be something I haven't read. Can
16v you give me a very short explanation of it? What do you
17!‘ mean by summary evacuation? 1Is that a description of the
18i evacuation?
19 MR. ERNST: 1It's a description of the
20 evacuation. You evacuate certain segments at different
21 warning times and speeds. I forget the numbers.
22 MR. MARGULIES: Basically it is something like
23 one-, three~ and five-hour delays, when people evacuate
24 regularly at about a ten-mile-per-hour speed.
. 25 DR. SIESS: It is one scenario out of several?
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MR. MARGULIES: 30 percent of the people evacuate
with an hour delay, and 30 more T guess, or 40 more, with a
three~-hour delay.

But for the release you're talking about, you are
not going to have much effect on these numbers with your
summary evacuation.

MR. STELLO: I think the easy answer to the
question is if you did what you described, go preferentially
to evacuation plans close in faster, it would reduce these
numbers significantly.

MR. ERNST: That's right.

MR, DAVIS: Were these calculations done with the
CRAC-2 code?

MR. ERNST: Yes.

MR. DAVIS: Typically that code assumes that you
relocate people when their projected 30-year dose is 25
rem. Anc in all the calculations I've seen, that dominates
the cancer fatalities so that the evacuation model has no
sensitivity.

MR. ERNST: I believe our analyses did not
consider the relocation. I think we were just looking at
the early phase. 1Is that correct? We didn't want to cloud
it up with the re-entry business.

DR. OKRENT: The slide is fine, but I don't know

how you draw the conclusion that 10 miles is appropriate.
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MR. ERNST: Again the same as the societal
aggregate kind of a thing. If nothing is really broke from
a technical or safety standpoint, then there is not much
incentive to fix it. 1In this case there didn't seem to be
anything really broken because the other aspects, the prompt
death and reasonable adherence to a core melt freguency,
would provide the safety protection.

As far as the rationale then, it become more of a
"Is there a better was to express this that might
communicate better to people, to the public?" And the
judgment of the steering group, as 1 best recollect, is that
if you go down to one mile, you can say clearly that is not
a population, and there is some reluctance to change the
terminology if the Commission wants to have what they can
call a societal! goal.

If you go out to 50 you could advertise that you
are watering it down with an awful lot of people who don't
get much exposure. Ten seems like a reasonable compromise,
and ten seemed to fall in the same general area as what
we're talking about for emergency planning, so it might have
some public understanding from that standpoint.

DR. OKRENT: I guess I need to understand what do
you mean or what do you think the Commission means by the
term "societal goal"™ now.

MR. ERNST: What the Commission meant, without
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putting=- I'm gathering what they meant is take a large
enough suitable sample of people that they can call it a
population that they are protecting rather than an
individual.

Now it is true the way they described it you can
convert that into the average risk to the individual within
that particular population, but I think that is probably
true in many kinds of societal risk descriptors, too.

You could convert that to your own individual
risk. You do it in automobiles and everything else to
figure out what your--

DR. OKRENT: Well, let me go back to Bhopal, and
let's suppose-- 1T don't know how many people lived around
the plant, but I'will invent a number.

DR. SIESS: They lived right next door.

DR. OKRENT: But within the city.

Let me assume that there were a million people
living in the city, just so I can do the arithmetic easily,
and that 10,000 people were killed. And again I'm inventing
a number. I don't really know what the real number is.

One could say well, the risk, the societal risk
was 10,000 over a million, which I gather is one in a
hundred, and suppose that had been the only number given
out. It appears out that-- given this event, I mean, so

it's a conditional probability.
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Under the circumstances, the risk to the people
living close in was obviously larger than one in a hundred.

The Commission called something a societal goal
that I think wasn't a societal goal in the earlier version,
and to perpetuate calling it a societal goal but just to
reduce it from 50 to 10 seems to me leaves them still in --
you know, with a misnomer.

MR. STELLO: This seems to be an excellent area
where the ACRS can consider this issue and perhaps frame
some suggestions and guidance which may be very helpful to
the Commission in reaching a decision. We have done the
best we know how, and if the C =iitiee feels they can

develop a better approach to this, by all means.

MR. ERNST: My perscnal feeling is this gets |
wrapped up in what we were talking about a few minutes ago,
and that is T think you should construct a proper paragraph
or two that puts this in perspective.

What we are recommending is we don't need another
safety goal to add to it, but we certainly need a better
descriptor.

DR. SIESS: 1I've been sitting up here thinking
how I would explain this to my wife.

MR. MICHELSON: How would you?

DR. SIESS: I don't hear the kind of words that I

think would put her mind at rest. Living 32 miles from
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Clinton, her mind was uneasy. She has a great deal of
confidence in me.

DR. OKREMNT: And you're here.

DR. SIESS: We're talking about the public
perception.

I frequently try things on my wife. I also think
about how I would explain it to the Rotary Club, which is
another aspect of the public. And T would hope that
there's enough discussion on this thing to make it something
that you could tell a layman just what it means. And
certainly this business doesn't help me.

MR. ERNST: I guess I might submit that the words
the Commission has probably explains to the average person
pretty well, I think it is the scientists that have
disaggregated this into individual risk and invented this
term that is not in the safety goal. It may be the more
confusing part.

DR. REMICK: I agree. There are a couple of
points T would like to make.

Ten miles to me makes sense. The original 50
miles was selected because it was better than what the Staff
practice was of going out to 250 miles averaging in general,
and that was ridiculous.

Fifty miles is consistent with Appendix I of Part

50 there on that 50 miles, and that's how it was selected,
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better than the practice of integrating out even farther.

3 So to me the ten miles I think is a reasonable

4 compromise, because you are diluting when you go out as far
5 as 50 miles.

6 And the argument over whether it's societal, it

7 is not a societal goal inasmuch as you're picking the number
8 of deaths, but it is a societal goal like we talk about a

9 | societal goal of farm accidents and things like that, and

10 how you approach it, so it is not that far-fetched from

llﬂ being a form of a societal goal.

12% 1 agree very much with what you are saying, Mal,
‘ 13 ' and I'm not sure that there is 2 need-- 1 think the goals

143 as they are preclude the need for something that is

15} classified as so many deaths per plant.

16é DR. OKRENT: Well, T will repeat a statement the

17? ACRS made with regard to NUREG-0881, 1 guess it was, that

18b when you call something a societal goal this way, and you

19 have a numerator and a denominator, in fact you in no way

20 ask a plant to do more if it is surrounded by a thousand

21 times more people.

22 And there seems somehow to be something basically

23 wrong in 2 general philosophy that has that effect.

24 MR. ERNST: Does that mean if you had a thousand
. 25 times more people you should still have the same number of
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airline flights?

You would probably have more airline flignts and
you would probably kill more pcople in airlines, but the
ratio of deaths by airlines to people would probably remain
about the same.

DR. OKRENT: You know, I don't think you can
justify what you do here or justify an improperly worded
philosophy by looking -- by drawing on some other example
like -hat.

DR. SIESS: I'm confused again now. If I've got
a thousand more people I've got a thousand more natural
cancers.

DR. OKRENT: Exactly.

DR. SIESS: Therefore, I can have a thousand more
accidental deaths.

DR. OKRENT: Exactly.

DR. SIESS: 1Is *that good?

DR. OKRENT: Well, for accidental, they look
within the first mile, early deaths, and they compare it to
the accidental deaths for the people living within the first
mile, and I think it is a reasonable way to measure the
relative risk to those people.

But here you are not getting a measure of the
relative risk to the people living within the first mile

of -~
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DR. SIESS: A societal goal is an absolute rather
than relative?

MR. STELLO: We've spent a lot of time talking
about this subject, and most of this issue is with respect
to the latent cancers. But as I recall, in all cases, early
fatality controls.

MR. ERNST: Yes.

MR. STELLO: So whether you meet the health
effect or what it ought to be is not governed by this
conversation, it's governed by early fatalities.

It is important to find a way to say this as
clearly as we can, and since Mal has got to leave here in
four minutes, I would suggest that if the ACRS, in debating
this and kicking it around, can find some way to articulate
something to help, then by all means.

We have spent an awful lot of time arguing and
debating this subject among ourselves, and you've got to
make some judgments. There are two kinds of harm from
different reactors, the early fatalities and latent
cancers. It's a judgment of how to express them.

Forrest gave some of the early reasoning, and now
we've talked about why we want to pull them back from 50 to
10. And both of them were subject to the same kind of
problems. If the ACRS can find something for us to do, 1

would suggest that we'd be glad to have it.
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MR. EBERSOLE: Should the airplane that carries a
thousand people be more reliable than the one that carries a
hundred?

MR. ERNST: I would think that would be a
desirable goal.

MR. EBERSOLE: Ten times as much?

MR. STELLO: Not if you have ten times as many.

MR. ERNST: | think in practicality vou wind up
with--

MR. EBERSOLE: I understand it's the same, that
there is no differential.

MR. ERNST: There is one thought that came to me
during the latter part of this discussion though.

Suppose you took one aggregate estimated death
per reactor year, I think we're missing too much when we
talk about Bhopal, for example. And reactors might be

having too much risk in consequences.
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If you had an accident that had this SSD-! and
SSD-1 does drive the estimate of one per reactor-year, if
you said your 8SD-1 is something like 10 to the minus-5 in
calculating risk. If you actually had that accident then,
conversely, you would be saying you would have 10,000
estimated deaths, assuming you were right at that one per
reactor-year.

The question really is there is that acceptable?
I mean, that would be well within the one per reactor-year.
And I think you would still have the basic Bhopal question
in retrospect. If you had that accident, was that an
acceptable risk for those people, looking back and
Monday-mornin. quarterbacking. It's the same question as
Bhopal but putting in a one or whatever it is aggregate
societal risk wouldn't solve that question.

DR. REMICK: I would like to make one more point
on this:

If you have more people around the site, don't
forget you're going to have more dollars in the bank to make .
changes and that was a question I had and, I'm sorry, I
forgot to ask it earlier:

If you go to ter miles, what are you going to do
about agqgregating person-rem to determine money in the bank?

MR. STELLO: Mal is going to have to run to make

his plane.
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DR. OKRENT: Well Mal has to run for the
airport. Why don't we take a 10-minute break? Thank you,
Mal.

(Recess.)

DR. OKRENT: We are going to finish this part of
the Subcommittee meeting at the scheduled time because we
have another one scheduled to begin in the afternoon. So we
had better move along.

MR. STELLO: 1T was going to go back through the
items as they exist.

Mal went into some of this stuff -- when is 1150
coming out, what's the schedule for 1150?

MR. DAVIS: July from what we've been told, I
think.
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