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UNITED STATES OF AMERICA

NUCLEAR REGULATNORY COMMISSION

PUBLIC MEETING

1~XSHOP ON QUANTITATIVE SAFETY GOAL

PANEL A

Palo Alto Room
xackey's Hyatt House
4219 E1 Camirno Real
Paleo Alto, California

Wednescday, 1 Adril 1981

The meetinc was convened at 9:15 a.m., pursuant to

notice, with Dr., Herbert J. C. Kouts, Panel Chairman.

PRESENT:
Messrs, Bernero, Bevea, Burstein, Joksimeovic,

Levine, Xato, lLewis, Lowrance, Mazur, Salisbury, wald.
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CHAIRMAN KOUTS (presiding):
guess we're started.

I'd like to make a few rema

First of all, I think it's clear at this ooint that it's

our cbjective, either in this vanel o
whole, to arrive at a safety cocal for

Commission, or aven to recommend a sa

Nuclear Reculatory Commission. This is part of a process

S

All right. Well,

rks at the outset.

r in this meeting as a

(B}

not

the Nuclear Regulatorv |

fety goal for the

which, in time, will lead to develoving such a safety goal,

at least we hope so; and we hooe that the cutsut of these

sessions will orov.de substantial input to that orocess of

arriving at the gcal.

What we do intend to do, what we hope to achiave,

is to arrive at recommendations, which can be

the safety gcals that will be generated.

be formulated in-house by the NRC sta

we're going to have -- there's going to be a series of meet-

ings subsequent to the formulation of

we can actually address the technical

£€. And, later on,

those gcals at which

content of them.

Those goals will

»

Now, we're starting now with a number of succes-

tions which have been made in a number of vlaces and, in

particular, suggestions which have been made by the Adviscory

Committee on Reactive Safeguards; but

that thevy take precedence over anyone

this is not to say

else's suggestions

O

factored in to

pe

|
i
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safety goals, but it is to say that they have been addressed
tc the Cormission, that they are very thoroughly formulated
and logically structured, and they form a talking peint,
which we will take up first, and then we will treat other
suggestions in due term.

We are not discussing just the technical content =<
that is, we are not discussing the actual numbers in safety

goals at this meeting. We are, instead, discussing logical 1

|

structure, items which are to be contained and, in particu-
lar, in these discussion guidelines, which I'll be drawing

on very heavily, and which I think vou were all civen conies
of, these were all sent out, there is a scope statement for
Parel A covering the material which it is hoved we will take
up and logically develop and nerhaps arrive at some recommen-

dations on.

I'm going to be falling back, I expect, quite
often on these discussion guidelines because there are a
number of questions in them to which we will have to aiddross |
ourselves anéd for which we hope to be able to develop some
suhstantial answers. |
I'd like to sav one thing more relating to guide- |
lines and how we got to this point .nd just to address scme i
|

£ the questions which came up during the plenary session

QO

earlier --what have we been doing withcut safety goals um to

this peint in the Nuclear Ragulatory Commission?
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Of course, it's clear that there have been safety
goals in the luclear Regulatory Commissicon ever since the
process was established. These were stated in the Atomic
Energy Act, which had to do with findings of the -- that the
Commission had to make, which led to findings which the

Commission had to make for protecting the public health and

safety. And these were gqualitative goals that the Commission

has always addressed itself to, and gualitative determination
which-became more and more gquantitative in time, were devel-
oced in order to establish that the Commission actually had
met this gqualitative objective.

In recent years, there's been a growing question-
ing of, "Isn't it time, now that we've arrived at a more
quantitative view of what the safety goals of the NRC should
be, haven't we learned enough to he able to restate in ways
that would make it more clear when the safety gecal has been
achieved?" And this is precisely what -- what we're trving
to do in this series of meetings. To see if we can restruc-

ture this concept cf saf cals in such a way that it will

]

ty

«Q

become clearer to the NRC internally and clearer to the pub-
lic at large that the process for orotecting the oublic
healta and safety actually has been achieved.

So the safetv cocal that may be developed as a

11

result of

|
|
|
|
|
i
|
|
|

his process, we hope, will have these characteris-s

|

-
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generally. I

out on the tab

we're proceeding

to follow. I,

iqﬂ’

in particular, feel

£t to get

ure

O
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for discussion |

opinions

way

-

nhibited somewhat by the |

guantita-

L]
it

fact *hat, after all, this is suppcsed to be the

tive safety goal canel and there's a gualitative safeczy goal
panel ocut there, and then there's ancther which has

of niscellanecus -- scocial, ecconomic, and 1

aspects %o consider. And I, for one, would

unless we take mcre advantage of the plenary sess

~hase

-= andéd perhacs

. 8 -y .
— - - - .- - d e
guite a kit too limited by

T A

things and hear thi

the structure

T80
-

ané perhacs we're

DR. MAZUR: Cculd we just more broadly interprest
cur mancdate and loccsen the constraint?

CHAIRMAN KOUTS: I think == I think, Allan, we
could probably dc¢ thet if we made shculd that we -- that
that which is expected of us is still achieved.

MR, SALISBLY: 1I think that may hapeen in th
other pasels, from what I was hearing.

CHAIRMAN KOUTS: I suspect that they're going to
have -- they're coing to have mare ¢of a tendancy to get
guantitative as we are to get gualitative.

MR, BERNERO: I wonder if I speak to - . I think
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the general intenticn is that each panel is asked to address
itself to the score given but encouraged to -~ %0 range
freely inté the area of the other ranel scopes. But in an
attempt to try to cover all the ground thoroughly, at least
try tc dc something in the area that the panel was given.
I'd like to add just one remark. It's worth
emphasizing. The ACRS safety gocal diecussion with the
Commission preparing for this workshcp, the status of the
ACRS proposal is emphatically not "this is the Commission
gospel.” Yocu know, it's up for comment. It is sort of a
straw man. It is especially useful because it is about as
crganized and subdivided 1s ocne could make it. It's a --

it's z verv natural vehicle for discussion, an excellent

-

.4.

straw man in that recard because it =-=- it dces take the
guantitative safety goal into the very complete range of
subdivision.

CHAIRMAN KOUTS: I think we'd be very much misled
if we concentrated on the numbers in that document.

MR. 3ERNERO: Yes.

CHAIRMAN ROUTS: Those numbers,

L3
"
o
u
o
"
i
w»
n

having much less substance than the logical structure of
that document, and I -- I would like very much to suppress

any discussion of a:tual numbers as much as we can. Now, I

(48

on'% *hink we'll be able to do *hat entirely. Hcow can we

antitative anéd not talk about numbers at all? B3ut the

U.
.

e

d
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numbers really have much less significance than the struc-

ture.

DR. MAZUR: And, may I start, then, with a gques~
tica on the lcgic of the argument. In reading through it,
it seemed to me, tO0 a great extent, the exercise in setting
goals was to start at some arbitrary assumptions and then to
go through a calculus and get to some numbers, which were

called goals.

- Now, since the numbers ycu encd up with are obvious=
ly arbitrary, depending upon where you start, why not just g
arbitrarily set the numbers in the first place, at the end %
point? Why do we have to go through all the calculus? %
A gocd example, if I may, would be -~ ch, a maybe ;
almest trivial example would be in *he mcdel of risk ave:se-g
ness, you have this factor, aloha, the power. Well, yocu
|
know, yocu pick whatever alpha you want to tc get to where i
yvou want and you end up, depending on where you picked alpha,
Well, why even fool with alpha. Why not just arbitrarily E

start where ycu end? If you want to get a certain factoer,
just start there. What =-- and there's a certain game fea::ré
!
for > whole thing, like we're playing around == '
CHAIRI'AN ROUTS: Well, there's certainly an arbi-

tary character for the chcice of =--

DR. MAZUR: That wculd be an understatement.

MR. LEVINE: 3ut there are =-- there are, in facst,
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ways to lock at the way accidents, real accidents and pro-

jected accidents are structured; and they do have a curve
of some sort that probhably raises consequences of all kinds
of accidents. And maybe one coculd make compariscons on that
basis, rather than selecting an arbitrary factor. So there
are ways to cope with that problem without having to say, "I
think this number because of something that is undefinable.
CHAIRMAN KOUTS: There are certainly other ways
to get risk aversicn intc the mathematics.
DR. MAZUA: Well, I didn't evsn want to get hung
up on risk aversion. I'm -~ it just seems to me it's a
typical pecint of the discussion, and that is, we have start-
ing assumptions here, then a calculus, then we come out with
guanticative goals. These starting assumptions are arbitrarﬁ
points. Once they're set, we go through the calculus that

give us the firm numbers. Why do that? 1If it's all going

to be arbitrary anyway, why don't we just start right here

with the arbitrary gocals. And that is, if in the end it's a

judgmental thing, why apply it up indirectly from the goals:
why not just focus right in on the goals? 1If it's an issue

of setting numbers, let's just decide what are numbers that

would be okay.
DR. BEYEA: Well, first of all, all argument f

|

follows that pattern that you're =-- that you're stating. i
|

And, presumably, if we start -- the further back we start,
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the greater concensus of agreement that we can -- that we can

reach. S» I have no objecticn to the -- to the going through

that logical piocess, but what dces bother me about the ACRS

goal is that I can just -- I just cannot imagine walking
into a'public meeting in Harrisburg, Pennsylvania, and say-

ing, "This is the Nuclear Regulatory Commission's safety

goal," talking in terms of any guantitative number of ten to

minus six, ten to minus seven, of that form. So I see -- I
see the ACRS coal very interesting to me as a practitioner
of risk assessment., 1I1'd like -- I'l like this attempt to

perhaps weight the higher srcbability or lower probability

of events in a different way, but I think, as a public docu-

P
(r

ment, the ACRS proposal is relatively useless. I think
could, however, play a subset role in a different kind of
a safety geal.

It seems to me -- well, I think I'm getting the

same point you are, there's no real articulation of the logig

that's going to satisfy pecple.

DR. JOKSIMOVIC: Why do you say it's useless?

DR. BEZYEA: Well, let me explain. Because I just
cannot =- I think it's too complex. I think it's too com-
plex for most people in the public to understand the signi-

ficance of that as a safety goal. Ten to minus six, ten

*o minus seven, what -- what's the point of that? Let me =--

CHAIRMAN XOUTS: Can't == but they understand one
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in a million and cne in ten million. That mean -~ they mean
the same thing.

DR, BEYEA: Well, again, perhaps -- we're arguing

about what the public thinks, and I don't think we =- .,
Well, my opinion is that -- my experience with pecple who
are concerned with nuclear power, those numbers, they just
turn off. Their eyes just go out of focus and they say,
"Well, why isn't it safe?” And I think =-- well, let me
finish.

I think there is a way tc get arcund it, and let
me try to articulate that. I think a safety goal has to be
scmewhat motherhocd. The statement itself lL:s to be mother-
hood, has to be a statement that -- that can be brought con-
census on. I think, for instance, the original statement to

protect the public == what's the original statement in the

Atomic Energy Act, tu protect the public from undue risk? ‘

CHAIRMAN KOUTS: "Undue risk to the health and
safety of the public.” |
DR. BEYEA: Okay. And that's a motherhoed kind of}
statement that at one point probably had a broad concensus,
you can transfer the disagreement into carrying out that

mandate.

I think what has happened, however, is that in the

lasc ten vears, that statement no longer brings concensus |

among the whole population. There are scme pecple who cet




- OO U e W N

10
"
12
13
14
15
16
17
18
19
20

21

u

24
25

11

very upset of there being any risk and do not accept the

idea that == they think any risk is undue. And I think what

!
the NRC needs to do is to come up with a new motherhood goall

which will reach a broader concensus. PFor instance, a safety
goal might be that the -- it's the intent of the NRC to make
!
|
the risks from nuclear power in various categories less than|

the risks from comparable electricity alternatives, which --

which are available in the area. With that is a motherhood !
type goal. Then you could begin to determine quantitativelyi
how vou would have to == how you would have to meet that,
So that the numbers that we come up in an ACRS type -- type |

proposal would follow a concept that the public could =--

could understand. ,

CHAIRMAN RKOUTS: That's a very -- very nice com-

ment. It makes a lot of sense.

MR, BURSTEIN: Can I == can I ask how vou're going%
to define what the comparable risk is?

DR. BEYEA: Well, again, that is a prcblem for
debate, and we may never get agreement on it, but that would
be tne NRC's task; and I could imagine at the end of the |
vear ther:'s a chart that says, "Do you understand here?”
At this point, we can -- we can -- we can say that there is |
a == there is a way of defining atomic risk, here we can'%. |

MR. BURSTEIN: We -- but we've perhaps accomplished

that already and, yet, vou say that is not acceptable in the
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streets of Harrisburg. How do I then == I'm not sure that
you have illustrated a point that tells me you've gotten
over the hurdle of convincing the public that one in a
million or ten to the minus six is -- is not acceptable and,
yet, the risk less than the coal plant is.

DR. BEYEA: Well, I don't think that safety goals
can solve the problems of nuclear power and the public dis-
agreements. I don't think that can happen. There's always
going to be disagreements. The gquestion, though, is whether
we can get broad concensus cn -- on the safety gecal; and thern
the debate would be whether, in fact, we have -- we have met
the safety goal. Maybe I haven't understood your gquestion.

MR, BURSTEIN: Well, perhaps -- maybe this is a
good point of agreement, then. We can say, and I think that
we must say, that a safety goal cannot assure zero risk.
There is no question that what any goal that we come up with
is going %o have in it something called acceptable risk.

Whether it's understood by the public or not, one of the

things we're defining is a level of risk which is above zero.
l
Now, does =-- the next ster that I think I hear from this con+
versation is whether public acceptance of that level is

essential. Or even its understanding and acceptance must be

a criteria to be applied to the ocutput of this development
process. i

MR, SALISBURY: Nobody is == I'm sorry, Bill, you
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go ahead.

DR. LOWRANCE: No. I would just ask, as one who
generates electricity for a living, as I understand it, how
do you feel about that? What -- how do you deal with the
gquestion of whether it's important for your consumers and
your public to understand and agree to endurance of the
risks associated with ccal or nuclear or any kind of elec-
tricity?

MR. BURNSTEIN: Well, of course, I'm a nice guy
and I'm == I'm out there trying to convince pecple of that
as part of my life style. 1It's not always easy. But like
many other concerns that we have, there are times when the
need to make a decision is more important than the need for
universal love. And -- and I think, once we establish that

standard, and this gets to perhaps another feature of this

developmernt, and that is, what do we do with it what we've

established the gcal, do we say that, ckay, we've met it and

from -- from then con there is no further debate, that it's

no longer appealable, and all we're arguing about is whether |

we have met it or not? Or do we continue tc argue, even

after we've established the gcal, as to whether it's the

|
|

i
|
i
|
|
|
1
|

|
|
|

. g . . |
right goal. Because there will never be universal, complete<

ly universal acceptance of any . tantification that might be
developed.

DR. LOWRANCE: That's probably true, but it seems

|
|




S OO e W N

10
1"
12
13
14
15
16
17
18
19
20
21

24
25

14

to me that, in the society over recent vears, we've turned
to face one risk after another. I mean, for the moment, it
seems to me that nuclear is being viewed a little bit more
acceptingly, but that toxic wastes are more greatly feared
than they were a decade ago. And after the earthquake here,
we'll worry a lot more about earthquakes in California and -T
and so on. And I think this is just part of the human enteri
prise. But at various points, it seems to me we can stop
and compare the =-- the risk prediction, risk abatement reducs
tion, whatever practices of the society and at least become
explicic. In fact, I think gquantitative goals, making goals
guantative is only part of it. I think the most wvaluable
thing is making them explicit, saving out loud what we're
trying to accomplish, and then arguing within that indefi-

nitely about whether the number should be stricter or less

stzict.

But I think, as we turn now to deal with toxic i
waste disoecsal sites, and we passed the superfund, and we
allocate over a billion dollars of federal funds and I don't
know how much other funds, that's fine, but we'll continue
in each domain; and I think more and mcre, we're beginning
to compare different sectors of our society. And I don't

think nuclear is getting undue attention. I think it's fine

that we're going through this right now, and i{ seeirs to me |

that == that there is reason to try to =- to at least state
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what some of our geals are. I find it a very useful process,
and I don't find, speaking to Mr. Beyea's commen: earlier,

T don't find that numbers or =-- or that safety goals wcoculd

be unacceptable things to pursue in Harrisburg. I don't

know why you say that goals of ten to the minus six or ten

to the minus seven or something of that kind, I don't think

ut I don't think

w

that's a very good way to state it.
4discussion of safety goals that still carries scme =-- s.me 1

finite risk with them are a bad thing or unworkable, let's

say, in Harrisburg.

DR. BEYEA: I guess I'm saying that there's a way

to put that in terms which are more understandable to pecple

whe deon't work with numbers. Professor Mazuar just pointed

cut that the -- that these numbers are =-- just appear to be
very arbitrary, and so what I -- what I have problems with |
is going to a public mee*ing and saying, "The NRC has decided
that a risk of ten to riqus six is our safety gocal." And
somebeody says, "Ten to minus risk that -- that New York City
is going to be wiped out."” Well, I find that to be 3nac:ep:4
able. And, in fact, pecple at public meetings spend a great
deal of time talkinj about small risks of nuclear. Dr. Kouts
here does it. Many people in this rcom -- rocm have done it.
And I'd be curicus as to -- as to hearing their experiences
as to how successful they feel they are talking about it in

pure guantitative terms.
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I'm saying about doing the same thing, ..acugh.

I'm saying is to put the casket into a framework which ve

16

4

few people can disagree with m¢. It seems -~ it seems to me |

that == that no matter how == ., Well, no, that's not the

Mcst penple whe are anti-nuclear would have to agree, it

seems to me, that if in -- at least agree in principle -

that if one could reduce the risk in all categcories for

nuclear lower than all alternatives, it would be acceptable.

DR. MAZUR: Oh, I think you're totally wrong
there.

DR. BEYEA: Okay.

DR. MAZUR: I think, maybe, that's the difficvity,

modeling two things. Setting safet; goals is cne thing and

assuming that, having set them, pecple who ovpose nuclear

will now favor it =-

DR. BEYEA: Oh, nc, no, no, noc. They're going to

agree with the gcal because they're going to disagrae with

whether in fact you've accomplished the goal.

DR. MAZUR: Their opoosition to nuclear may have

little to do with the particular item that we're setting the

safety goal on. They may aveid -- oppose nuclear for ideo-

logical reasons, they may oppcse it because they think it
will lead to a nuclear war within --
DR. BEYEA: Well, that would be one of the cri-

teria, then.

'
!
-
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DR. MAZUR: Well, no, it's not at all built into
these kind of goals. What are the safety standards for a
lightwater reactor is totally irrelevant.

DR. BEYEA: Well, I don't think that's true. I
disagree with you. I mean, it's very relevant and it should
be cne of the categories.

DR. MAZUR: To the goals =-- to the kinds of goals
being discussed here? There's no nction of even assessing
or how you would even do it. What the probability is that,
proceeding with nuclear will lead to proliferation of weapcnj
to end countries, which will enhance the chance of nuclear
war. That's an issue that is =--

CHAIRMAN KOUTS: That's a non-domestic issue.

DR. MAZUR: =~ separate. It's not =-- not involved

here at all.

DR. BEYEA: It need not =-- it seems to me it could;
be. i

DR. MAZUR: Well == but it isn't. I mean, I don'ti
know why you ==

CEAIRMAN XOUTS: hat's a whole == that's a whole
issue tha%, really, we ought to take up separately; but
that == that's =--

DR. MAZUR: No, that's not == I'm not trying to
take that issue up here. I'm simply saying that the goal ==

the setting and acceptable goal for the safety of a light-
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|
water reactor is one area of concern that is totally sepa- ;

rate from many other areas of concern about nuclear power.

Without going into those other areas, I just emphasize that,

|
|
;
whether one accepts or docesn't accept nuclear power, or ;
accepts or dcocesn't accept that particular goal, is rather E
separate from the NRC's task of getting or with a standard |
that they can use for implementation purpos.s. T

DR. LOWRANCE: I thought I disagreed with vou, but |

noew I agree with you ==

|
}
|
|
|
DR. MAZUR: I know yeou 2all do. I know vou do. E

DR. LOWRANCE: But =~ but I would re-emphasize :
that == it seems to me that the topic for this meeting and i
of this whole endeavor is to say as long as we have nuclear
reactors under design, construction, operation, and so on,
should we have goals for :that process or not and, if so, what
kinds of goals. I don't ti.ink that in any way preempts the !
larger question of whether we should have nuclear power at
all for various other reascns, such as nuclear oroliferaticn,
aspects of internatiocnal diolomacy, and sc on. And I think
the NRC, not to defend the agency unduly, but I think the :
NRC has been fair in separating its concerns over such :hingg
as terrorism, theft, sabotage, although I think that's some= |
thing we cught to talk about.

Should those concerns be brought in to the quanti-.

tative reactor safeguard discussions, and I'm not sure they
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can be reduced to guantitative gcals, I -- it seems to me
thiat in == in all, that's reascnable to do; but in all of
this, I think the Commission’is not seeking gocals with
respect to whether or not we should have nuclear power. But
this is not really their function at this point. That's
some -- that's a gquestion which perhaps they do have to
think == or which has to be thought about on political

levels, at any rate; but the Commission is not seeking an

|
!
|
!
!
|
|
!

answer to that question here. What they're seeking an answex

to is, assuming that nuclear power is ckay on a broad,
generic basis, what kind of gcals do we apply to make sure
that the public is protected in individual applications ef
nuclear pcwer

DR. MAZUR: This is for purposes of bureaucratic
agency implementation, which is a different thing than --

CHAIRMAN RKOUTS: Yeah. You go along with that,
Bob?

MR, BERNERO: Yes and no. That's a narrow inter-

pretation of a safety goal, but it is parsing the oroblem to

the operational safety, or the accident and routine opera-
tional risks of a nuclear powerplant, prescinding from gques
tions of the risk posed by proliferation, the risk posed by

safeguards perhass. In the broader sense, the Commission

must wrestle with all of them, but I think your =-- certainly,

the == the straw man that the Commission is willing to use

ST S—t— .
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addresses the accident safety. t consciously and expl;citlﬁ

prescinds from proliferation and safeguard. i
CHAIRMAN KOUTS: That -- just looking ahead, I '
think you'll find in this document references to sabotage, i
proliferation, things of this sc't, and even though the
numbers that =-- even though the numbers that appear in this,
in philosophy, don't seem to include thoughts about this,
they reall do; because there's -- there is a -- there's an
assumption that vou cannct make probability of core melt

less than a certain number. You cannot assure, at any rate,

that the probability of core melt is less than a certain

number because there are these very large things that cut
|

|

across, like the possibility of sabotage to a nuclear power-
plant, seismic gquestions, things of that sort, which -- whic§
are -- which are not normally included in the probabalisti
estimates.

DR. JOKSIMOVIC: To a degree, seismic are included?

up to the point where you decide they're small enough to be i
neglected. 1+ lee3t that's been the =-- that's the way =--

CHAIRMAN ROUTS: Scme of the latest studies that
are coming to the fore --

DR. JOKSIMOVIC: They're coming to the fore now,

but in the =-- ;
MR, LEVINE: 1I'd like to make a comment. In try- |

ing to get organized =-- organize my own thoughts for this
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meeting, and to recognize that it would not be cur objective
to come up with numbers, I've asked myself, what are the
kinds of things that this panel ought tc address, and I have
listed four things that I think we have to focus on to get

a focus discussion and a focus trial.

One, what is the purpose of safety gcals? What
are these =-- what use will be made of the safety gocals? How
will they be used? I think, unless we address these two
subjects, vou will flounder throuch a morass cf ideas that
cannct be ordered.

Three, ttat kind of velocity should you use in

talking about the levels at which =2~ "e.y goals shculd be set

as was just mentioned. I think we ne:d 3n sverall shilosopu.

before vou set numbers.

And I think you have to talk about the kinds cf
things that should be in goals and should not be in goals
and why. And the specificity of the goals. I think that's
the kind of framework we should -- . I think that was =-- we
went all through the conversation this merning or the con-
versation around the table just now that, unless we get an
ordered way of going at these ideas, that we will never get
anywhere.

CHAIRMAN KOUTS: Can you == can you say that last
little bit differently?

MR, LEVINE: The last what?
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CHAIRMAN XOUTS: What you just =-- the last thing
you said.

MR. LEVINE: Well, unless -- unless we focus on
some of the elements of how one thinks about safety goals
one at a time, we're not going to come to any conclusion.
|

We will just cross -- cross the elements with the various --

the various ideas will cut across all the elements and we'll!

get nowhere.

|
CHAIRMAN XOUTS: Wa2ll, I thought that was somethin%
that Mazur was disagreeing with. He was -- he was saying |
earlier, why don't we just jump right to the nuvbers them=- !
selves and let them -- !
MR. LEVINE: No, I don't think == E

DR. MAZUR: No, no, I didn't say it. Well, I said!

in == I was -- E
!

MR. LEVINZ: No. Let me say what -- I'm trying ;

|

to respond to his comment. What he was saying is, there's i
a bunch of arbitrary discussion on this document and then |
there's some numbers presented with regular rationale to :he:
numbers. I'm saying, let's develop the rationale first and i
not the numbers. The numbers come second. That's what I'm i
|

trying to say. E
DR. MAZUR: Yeah. That's fine with me. I'm -- an%

maybe I confused your point or I was simply == . If you wers

-

say..g that I was sucgesting, "Here, we should jump to some
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numbers ," then I wasn't saying that. I was trying to say in
the logic of the thing, I would change the logic. The logic|
of making arbitrary assumptions, then a calculus, getting
the final answers is compelling if it's easier to acree on
the arbitrary assumptions at the first, I think, Jan, maybe.'
is what you meant. That is to assume -- to agree on the
bottom line. I don't see that in any sense. I don't see
that it's easier for us to agree that alpha should be 1.2

than it is to agree on the bottom line, to the contrary, to

say that it would be easier for us to come to some agreement
on the bottom line than it would be tc agree on what alpha ‘
should be in that particular -- i

MR. LEVINE: Well, I think we shculd discuss here i
today whether we need an alpha or not, not what it should be%
I think that's the =-- the whole second -- %

DR. MAZUR: Or =-- or mavbe we should discuss whe- |
ther or not we need such models anyway =--

MR. LEVINE: Yeah, that's right. !
' st;

DR. M2AZUR: == rather than if we -- ., Well, £fi

(e
"

of all, we could discuss whether or not we need goals, and, é
second of all, if we need goals, whether or not a way to get
the goals is to simply say, "Ckay, my concensus or vote or
something, these are numbers that will be the goals,"” with-
out going through a hocus-pucus set of calculations tiat locks

.

like their cbjective.
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MR. SALISBURY: It seems to me that the only --
only reason for having scme kind of a mcdel like that woul
be if that would allow vou to more clearly compare the risks
involved in nuclear with the risks in other comparable en:er{
prises. If -~ if it allows -- if the model allows ycu to do |
that, well, then, it has scme validity.

DR. MAZUR: Yeah, but that would be in the goal
model. I mean, that wouldn't be in the setting of goals.
That might well be in the assessing of the risks from the -- |
to compare. i

DR. WALD: Well, that brings us back to the pu:pcsé

of a safety gcal. I mean, if that kind of public understand-

"

g »
-~
-

(2]

ing of the comparative risks o© farent modes ¢©£f energy
production is the objective, then that model should do; but
I think == I agree with Saul that, without the finding of |
purpose of a safety gecal and having some idea in mind -- at|
least for me -~ ¢of a pragmatic level, if I den't have some
idea in mind of what this device is going to be used for,
I have a very hard time in saying h to build it. I kno
that committees have designed camels.

DR. JOKSIMOVIC: Well, before we forget, I'd like
to address the issue of motherhocod here. I really hcoe that |

the result of this effort, we

motherhood statement. If we dco, then I have == I

[+
o
(9]
ot
- g
17
"

feel worse that I wasted my time. As a designer of nuclear
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powerplants or a designer of any industrial complex, there's
no way how we can design plants to motherhood statements.
It's an absolute moving target for us, and it's an absclute
mislocation of our resources. If we know what we're trying
to accomplish, then we can get there. Like, you know,
people managed to get to the moon because they had a geal
to get there and they knew how to do it. And for us, to
continue in this mode of moving targets and poor guidance,
I think, is utterly disastrous and it's =-- it's economically
disastrous for the utilities, it's economically disastrous
for the whole industry, and I think it's econcmically dis-
astrous for the whole country.

MR. LEVINE: Right. I think that you're makiug

an either/or statement, which is nct an either/or situation.

I think =-- let me make an example. The statements which vou

made, which I 'culd like to expand on a little bit, would be
you want nuclear powerplant accident risks to be a small
percentage of the other accident risks in society, not just
electric power production, but much broader, and that's a
kind of a motherhocd statement and a ghiloscphical statement
And then the next gquesticn is, well, should it be
ten percent of other risks, cne percent, a tenth of a percen
And cne can go about generating a rationale for that. So I

+hink a motherhocod statement is needed, in fact, to communi-

cate pecople, even amcng ourselves, the technical pecple.

?
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CHAIRMAN KOUTS: Well, would you agree that that's

a motherhood statement? i

DR. JOKSIMOVIC: Well, I guess =-- maybe it's a mati
ter of interpretaticn, what is motherhood? But I say a i
motherhcod statement is, "I'm giving this to the public.” J
As fa} as I'm concerned, that's -- that's a motherhcod state
ment because that c.uld be interpreted in all sorts of ways; |
however, if the motherhcod statement is that the risks from ;
nuclear powerplants shouléd be less than from competing é
sources of electricity generation, then it isn't because ‘
then it's a tough goal. :

CHAIRMAN ROUTS: Okay. !

MR. LEVINE: I don't think there's any disagreement.

CHAIRMAN ROUTS: I see we have another panelist %
here. Al, yocu're suppcosed to sit up here.

DR. JOKSIMOVIC: You are late, as usual. ;

DR. LEWIS: I think I've -- this is part of yester%
day's, osut forgive me. I really apologize for =--

CHAIRMAN KOUTS: No. Glad you made it.

MR, BERNERO: Well, again, whether we =-- we need
it or not, as a practical matter, it's been acknowledged by
several pecple because the -- not to acknowledge s¢o is un-

acceptable that we have safety goals. We've had them, we've

implemented, we u.u3e them, and whether we define them by cne

lakel or anctrer, the safety goal exists.
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It's apparent, from what has been said, again as a
practical matter, that the -- the Commission is going to .
quantify a safety gcal and it perhaps will do so whether
this assembly makes a comment cr not. It may do so in spite
of what this assembly provides in the way of input or assis-|
tance. So I think, in crder, perhaps, to try to be construcl

tive in this area, maybe it is not irraticnal to discuss

some of the things that Saul Levine menticned in terms of
the purpose =-- to define, again, the purpose of the goal
and, perhaps more importantly, as Mr. Wald and others have
suggested, the use to be made of them, the philosophy of
what it is we're having to accomplish.

3 3 2
e Qlscussed 1

One of the items that might well

8}

w

S S SN IS S =

whether or not it is raticnale, logical, necessary, desirabl

a utilization of optimum rescurce, that nuclear power safety
should be less than scmething else. Perhaps, it has certain|
advantages which indicate that, even if the price were

higher, it might be justified. I don't kn that we have

already agreed that the level of this geoal should be scme-
thing less than comparative or alternative sources. |

Now, that may be essential, however, to public
acceptance and goces back to some of the things we'wve talked |
about before -- whether public acceptance, and the issue was |
raised, how do I realistically license a nuclear plant with-

out acceptance, whether public acceptance is an essential
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an emotional value as oprposed to scmething that cne can

quantify more specifically mathematically.

we follow Saul's suggestions of mavbe scoping things to that
question, "What is the purpose of safety goals and what
would they be used for," and maybe limiting ourselves to

that for a bit; and if we could get something in there, may-

that discussion.

that the old Commission statement about insuring no undue

that has a lot of content anéd vou == you have to interpret |
that politically all through your career in government ser-

vice. Certainly, the President of the United States has to

2 |

|

ingredient of a goal. And I would be then responding to a -4

DR. MAZUR: Would I be in orcder to suggest that

-

'
be we can move on =-=- ?

CHAIRMAN ROUTS: Fine. Let's == let's narrow

First, I'd like to say that I -- I'm not so sure

|
risk to the health and safety of the public is =-- is a mother

-

N . s }
hood statement. I don't think it's any more of a motherhood |

\
!
|

statement than -- than the ocath that you take going into '

government service to protect, defend -- what is it -- ore-

.-

serve, protect, and defend the Constitution of the United

States is a motherhcod statement. I think, in fact, that

make all kinds of judgments as to what constitutes protect- |

ing, defending, preserving the Constitution of the United

tates all through his -- his operations and =--
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DR. JOKSIMCVIC: But he dcesn't =-- he doesn'‘ have

to quantify it.

CHAIRMAN KOUTS: We are fortunate in being in a
field in which gquantification is possible, and that is
precisely what we're doing here. We're trying to move to a
position where we can take advantage of the gquantification
that's offered here.

Let's ~- let's talk abcut safety goals and their |
apolication. Where would we use them? How about you, Beb?

You're a good one to start off.

MR. BERNERO: Well, I would lock to a gquantitative |
safety goal, presuming, for the moment, that one has taken
what some have called a motherhood statement, a general |

philoscphical statement, and then try to translate it into

a quantitative structure, that there are two fundamental
uses of such a guantitative gcal. One is plant specific or |
project specific, judging the need for change or the degree :

£ acceptability of an individual proposed or actual appli- |
cation of technology. That particular powerplant is safe |
enough because the probability of some failure or some healtﬁ
effect is at or below an acceptable level. '

That is one use. The other use of the goal is

one that I characterize more as a retrosvective or generic |

use, and that is that one would lock at the populatiocn of

reactors or the pcpulation of uranium mills or whatever, and|
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make judgments about the overall degree of effectiveness of

safety regulation. That, given that we reculate individual
reactors in a certain way, we can use a goal, a goal discus-
sion to say that our overall regulaticon of 100 nuclear power=

lants or 500 nuclear pcocwerrlants poses a general risk to

0

the public of scme given level and that that general charac-;
teristic risk is either acceptable or unaccestable. And such
considerations can lead to the choice of altermative tech-
nology, the alternatives within their techneclogy, ané dis-
tinctions that might lead to different criteria for differentg
reactcrs. We might have a different articulation of a sa‘e-j
ty goal for Indian Point than for Palcs Verdes, coming from
that kiné of a generic consideraticn.

Sc I see two uses for safety goals. One is highlv‘
£ic. Individual -- wvirtually the licensing a:e:a;
anéd the other is industry specific, a generic use.

CHAIRMAN ROUTS: Can you == can you do both with

the same goals?

F
w
(n
2
i
Y
O
L]

—_— e s . 1 .
think, with the same logical struc-

ture, vou can set up a framework where you can use the same |

3

logical structure as the parents of both, but the translation,

.

the specific use, this is not news to scme of the pecple hers,
hink the use of -- I personally feel that (.e use of risk

& . 2 recaz & & : s $ i
curves to the extent of probabilities of death and health

=& < o . < 3 s &3 - el ot
elfects is not useliul in T case sbecllilic arena. 4 Lhinx
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the same logical structure can lead you to case specifi.c use |

of hardware gcals. The psobability of system failure shall

be less than or equal to.

The crobability of severe core

damage shall be less than or egual

if you're locking generically, cne

definition of risk. When it's not

You're just trying to look at the plants as they come out,

the »lants in cheir total, and, in fact, the plants collec-

tively.

MR. LEVINE:

I believe we should be discussing

the first guestion first, not

what is the purncse of

MR, LEVINE:

that follows. If you know the nurpose, then you can talk

about how tc use them.

safety

-

-

There's a certain logical structure

CHAIRMAN KOUTS:

tie thcse two.

MR. LEVINE:

I can untie then.

CEAIRMAN KOUTS:

MR. LEVINE:

an

it to édo, anéd now vou

think we have to =--

the second question first --

goals, not how we should use

I think

31

to or something, whereas, |
is using the broader

trying to tune hardware.

b ]

= I £ind it hard to un=-

Why don't yocu untie them.

Well, it's very simpo The first

(o
n
"
ih
{1
o
8]
LAl
or
y
1]
O
i
' .
'™
O

1

-

to do is to protect the health

the second thing you want |

be in the field o

c

"
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understand this, is you need -- vou need these safety cgoals
to make the licensing process more ratiocnale.

As Hal Lewis said in his report, you can use PRA
tc make the licensing process more rationale or you can use
it to only limit the degree without safety goals. If vou
want to use it broadly, more brocadly and more powerfully,
you need safety goals.

So I see the two purposes of the -- of a safety
goal is to -- cne, to srotect the health and safety of the

ublic or for adeguate protecticn, however you want to say

‘0

it, and, two, tc make the regulatcorv process mcre rationale.

These are the twe purpcses I see for these goals.

-~ - - - 4 o 2 -1 2 - 1
DR. JOKSIMOVIC: Let me just == I'Ad like tOo make
. ' : 7 P - - 1
sure that I understand Bob's peint. Your second point, I

risk budget and let me asX

0
[¥)
[
o
e g
fu
ot

same concept. Are you talking about a regional thing where, |

let's say, in parts of Arizona there will be some prescribed
risk goals that shouldn't be viclated and that they will
apply to a spectrum of industrial activities?

MR, BERNERO: I don't see that the NRC can budget
risk to activities it docesn't control. Yow =--

tect=d by them.

-

MR. BURSTEIN But it's a

(R

MR. BERNERO: Yes, it is affected. It can use

1
5
W
'-‘
O
«Q
’o
[
O
<

them as a backdrop, as a compariscn to lead

[}
s
i

o
which risk would be budgezed in the nuclear cyele or in




nuclear powerplant. I can see a regicnally svecific thing.

: We're facing one right now -- iu-siting, the new siting

’ zolicy. The formulation of the new siting policy, we've %
‘ been directed by Congress not to foreclose the alternat.ve i
s in any region of the ccuntry but to have a rationale siting f
¢ ¢hlicy nevertheless. So we could look to the Northeastern i
' part of the U.S. and say, "Yes, indeed, here is a safety

8

gocal-based siting policy for the Ncortheastern part of the
one
. U.S., and it hapvens to be a good enocugh/for everybody else

10 to use,” or we can divide it. We can ration risk and say,

" "For the Nortl.east, considering their nopulation, use Goal

12 A, siting policy A, and for the rest of the country, since :

13 vou've got more real estate to play with, or we can even
|

14 divide the country into gquarters, use safety goals and sitinq
{

15 policies B or C accordingly.”

1 MR. BURSTEIN: So that's what vou had in mind,

17 |

then?
18 -
MR. BERNERO: Yes.

9 - -

! DR. JOKSIMOVIC: But dcesn't that beg the cuestion
!

0 " :

2 & of about what yocu mean by -- by a safety gcal hecause vou're |

? . e ; :

at | thinking in terms of a probability of accident, but if you

2 ; would descirbe the safety goal in terms of anticivated num-

23! ber of casualties per year, then, cresumably, pecple in the |

24‘ Northeast are neither more nor less wvaluable than necple in

2 | "

Califeornia. So it almest asks what the -- what the language
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is and what you're going to formulate it, and that in tum

derends, I
objective,

thing with it.

And, in a certain sense, we're here because everv-

agree ccmple:ely, that you have to understand the

the purpose of the goal before you can Jdo any-

34

e ————— <

one knows that not having a guantitative -- if I could take !

an extra moment =-- not having a guantitative safety gocal
puts us in a terrible predictment

process becomes irrational.

and say,

got to fix it, whether or not it's relevant, and we all know

that that's not a good way to do

-
-

‘0
(8]

ocuc

health and safety of the rublic,

DR.

MR.

DR.

MR.

CHAIRMAN KOUTS:

Bob said,

don't see how you can depend more on estimates

an

. 3

a2
wiic

orobability are

they're the ingredients

If

*That damn framistand is

tect the health and safety of

too because the issue 1is how

LEWIS:

LEVINE:

LEVINE: I’

h I might as well

accident than you do on *“he curves when

the thin

=
€~
-

I come in off the

But you were -=--

You'éd need more

in which the licensing

street

going to break," you've

it; but when Saul says to

the public, that's a ccp-

much you should protect the

guestion

I have a problem with what

get out on the table. I

!
of probability

-
-t

estimates

: ] . b |
that people view most strongly,

curves.
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DR. LOWRANCE: It just seems to me that Dr. Lewis
was saying that one starts with -- one cculd start with the
probabilities of accidents and then pursue the consequences
that flow from that, then lock at the distribution over
regions or site prospects, prospective sites, and come to
some overall guidelines for -- that would apoly rather
univercally arcund the country. Unstanding, too, that goals
are =-- that such goals may be min.mum of it, that utilities

r others may %take all kinds of other precautions that are
more strict than the NRC's overall policies.

MR. SALISBURY: They will, according to Chauncy.

DR. LOWRANCE: What did you say?

MR. SALISBURY: I said, it will, according %o

DR. LOWRANCE: Well, at scme point, we're goin
to have to =-

MR. BURSTEIN: Well, let's add to this gquestion
cf purpose. You knew, so far, whether by design or cother
ways, members of the public have not suffered at the hands

of nuclear power to the extent that the utilities' financial

R I s——.

|

integrities have been damaged. To what extent might a safety

goal be a guide to =-- to the public who are putting their
meney and their futures in the -- in this energy rescurce
from a financial perspective -- . Again, one has said that,

if you protect the financial investments made in nuclear

-

|
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facilities, you autcmatically nrotect the health and safety
of the public, perhzps to orders of magnitude greater than
current NRC requirements.

DR. BEYEA: Well, that's a very debatable state- |
ment. I don't know if we want to debate that today.

MR. BURSTEIN: Well, you may not want to debate it/
It's 2 fact of life.

CHAIRMAN ROUTS: That's about as far as the mother-
hocd statement -- . Let me talk abcut Chauncey Starr's be- |
cause his are based very strongly con that. But we're not
at that anyway.

DR. BEYEA: I would just like to comment on --
on Saul's first pecint, the purpose of safetv goals, just to
give my perscective as I see a safety goal. I do think I |
see it quite differently than many of the pecople here. I
see a s-fety goal as a target, something which you would
start out with and would not be reached, would not be reached

at the present time. We exist =-=- . You know, I see a safety

goal as part of an overall philoscphy of dealing with risks
in society, that technolegy brings us gocd things and bad
things and we should be trying to reduce the risks from =--
from technologvy. One study carried out by the NSF at Clark
University indicating that about 20 percent of deaths, 15 '
percent. of deaths, are associated with technology in some E
I

sense. Of course, cbviously, technology alsc saves us =-
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extends our life expectancy a great =-- a great deal of time;
and so just because the technology is associated with death

doesn't mean we don't want technology. But it does seem %o

: M - |
me that one useful sccial goal is to try to reduce the risks

from -- from technology and that's how I see =--

CHAIRMAN KOUTS: That weculd increase the number of

deaths from other causes.

MR. SALISBURY: Not necessarily.

DR. BEYEA: Okay. Then life shortening. Let me
tell you about life shortening. Let me be mcre precise.

Life shortening, the extent of which -- okay -- to extend

the life -- to extend the life, that's a more precise state-

DR. LEWIS: 1Is that clear?

CHAIRMAN KOUTS: That's very different, though.

DR. LEWIS: And even that isn't clear, you know,
if it's a miserable height.

DR. BEYEA: Well, any qualitative -- no, no, no.
They're two things. Ycu didn't let me finish; you didn't

let me finish. But I think most reople would rather extend

(.

eir miserable life than to cancel it, but, anyway, I think

that there =-- that there is a =-- that =-- .

Now, I would like tc see goals work at the problems

that technology brings to us. Now, scme people feel that

ear power has nc oroblems and, therefore, we needn't

'™
O
b

}
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worry about that and, therefore, there would be a disagree-
ment. And -- but, basically, I do think that -- that goals
should be tarcets; and, as I stated earlier, if one cast it
the function of the gcal of the NRC was to reduce the risks

from nuclear power and a whcle range of categories compared

to the alternatives, one weculd recognize that in, say,

routine emissions, one might have already met the coal. But|

in terms of risk of sabotage or risk of war, one micht not
have met the goal and that further work should be dcne at
reducing sabotage and sc on. Okav.

MR. BURSTEIN: If I may, in meeting a goal, then,

- . e > . rrm o maes — > P -
ct_ec:-.e toward which one strives but never reaches, that

legalistic framewcrk, in a regulatory or rile.

DR. BEYEA: That's right.

MR. BURSTEIN: Is that correct?

CHAIRMAN RXOUTS: Not necessarily. Not necessarily

-

-

because the ACRS proposal has a very interesting way of deal

ing with that, which, I guess, would be --

or
i)
6 o
1
o

MR. LEVINE: I was going to point that cu
would change the -- first of all, change the definition of

gcal slightly as a goal, not a tar that can't be reached,

\Q
o

but a target that may not be reached, cr the place upcn
which wvou can 30 cross tenefit analvsis to decide whether =--
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which way to go. If you want to change the regulatiocns to
make them more restrictive, you have to justify that with
a cross benefit. If your claim dcesn't meet the goal, then
you have to show by cross benefit that it need not meet the
goal. But I think the idea of setting something that can't
ever be reached is not }aticnale.

DR. LEWIS: Well, you know, the French have scme-
thing like this. Their goal is, if I remember correctly,

ten to the minus six prcbability of a person at the nlant

boundary getting ten-gram exposure from an accident -- very,

very precise. And when asked how they implement it, they
say, "We do our best." And there's something =-- there's
something to what Saul says, vou know. If vou can evaluate
something, vou do it; and if you can't, you admit honestly
that you can't. But some things you can do.

MR. BURSTEIN: That I have difficulty with in the
framework of the licensing orocedure.

DR. LEWIS: Oh, I understand that. We may be too

legalistic. That's another issue.

MR. LEVINE: 1I'd like to comment on that too, if I

may. I'd like to talk about safety goals, not in a licens-
ing process, but in a regulatory process.

MR. BURSTEIN: I thought one cf your nurposes was
restoring rationale --

MR. LEVINE: Yes, and I =--
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MR. BURSTEIN: ~=- to that process.

MR. LEVINE: And when we get to talking about
that, I will tell vou that I would not use -- use safety
goals in the licensing process, but I would use them in the
generic studies to make the deterministic requirements more
rationale; and then, in a way. we'd sure of being sure thaé
if one met the deterministic requirements in the licensing
process, we would, in fact, be needing a safety goal.

DR. LOWRANCE: Could I ask what you mean by deter-
ministic recuirements, partly for the public record =--

MR, TLEVINE: Basically =-- basically, what the NRC
now uses, it says, you have one of these and two of those
and you have this barrier and that barrier and these are

deterministic reguirements that are stated probablistically.

They are things you have to have. And they state the design |

basis for these in terms c¢Z pressures and temperatures and
the like and =--

DR. LEWIS: But there are a lot of rules that
aren't that neat. There are a lot of rules that are very,
very subject to staff judgment --

MR, LEVINE: Yes, that's right.

DR. LEWIS: =-- and those are not determined --

CHAIRMAN ROUTS: Well, the design criteria -~ the
design criteria are certainly in that category.

DR. LEWIS: The design? Yes.




& W N

41

MR. LEVINE: Well, I was just trying to character-

ize, and yov're right, I was trying to characterize them

very generally to differentiate from »robablistic rules as

opposaed to deterministic --

CHAIRMAN KOUTS: Well, William has been trying to

get ==

DR. JOKSIMOVIC: I have in my library a viewgraph.

|
I have a viewgraph which says, Purvose of Quantitative Safety

Goals, so can I present my views on this now?

10
1"

12

CHAIRMAN KOUTS: Why not.
DR. MAZUR: Please. And use =-- and use the

machine now.

|

- . R |

of fact, it is a views
|
{

»
3
fu
o
or
]
3]

DR. JOKSIMOVIC: As

craph that hasn't changed since last July when I appeared

{1 ¢}

As a part of

o

efore Prcfessor's Altman's faculty meeting.

my propeosal, I give an intrcductery type of viewgraph, and |
I summarize it by saying that, what I, as a plan designer,

€ safety gcals, and I hope

Q

would like to see £ .m the point

other aspects like osestponing

"

that I'm taking into account

type of conservaticn, I read these becks ané I believe that

I'm responding to that by saying that I'é like to see a |

scecific set of safety criteria which weculd provide the

framework for designers to work with; and, in doing so, I

ink that should at least minimize if not abort directly

A
b

o

he plant requirements that we have exverienced over the
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last decade.

CEBAIRMAN KOUTS: You're a little ootimistic there,
I think.

DR. JOKSIMOVIC: I am indeed. But we -- we set
our goals high.

MR. LEVINE: How about reviews and setting them

for us. :
DR. JOKSIMOVIC: I know that's a game, but human i
nature, I've been told, though. i
One thing that I feel very strongly about, and I'v%
discussed with many peoovle, is that -- that designers feel
extremely constrained in what they're doing and we'd like to
give you the freedom tc create effective design solutions to |

|
s . |
the problems we face; and designing a nuclear powerplant to |

meet the safety standard is only one aspect. There are many |

other aspects. That plant has to operate. That plant has ;

tc have higher ability, so it's =- it's a multi-faceted |

cbjective and any and all sorts of freedom to be able to comé

up with a == with a solution which is going to resolve this:E

you have |

and if we - wegive them more flexibility and/more confidence
in them, I think we would be able to accomplish this much

easier than we have been. |

And I do believe very sincerely that =-- that the ;

.

|

safety goals will protect the public better, and I also be-

lieve, and I'm addressing Sol Burnstein's peint, I =-- I mcre |
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than believe tha:'they're going to be protecting -- . Also,
it would enable designers to come up with a new designs, |
which are going to probably end in the pot. And I think if
we can articulate our arcuments, we should be able to com= |
municate with the public and should complete a tchilosophical
understanding which I think, obviously, at this point ==

CHAIRMAN XOUTS: I think :hese are all included in
vour ==

MR. LEVINE: I think so. !

MR, SALISBURY: I have a guestion =-- whether avoid%
ing rationing of plant requirements is a legitimate - I =-- 5

I don't == . Well, it seems to me that if ycu get -- ai vou

& :
more reactors, tTo ¢C Ba

k to your generic risks, that

Wy
o
o

amount of risk vou want per reacter should decrease.

t
£
(1Y

DR. JOKSIMOVIC: 1I agree.

MR. SALISBURY: To get the overall -- |
DR. JORSIMOVIC: But we should know that in ad-
vance, and it's much easier to come up with a design on the
drawing board, which is up to me then, as opposed to build-
ing in the field and then you have tu make specificatinns.
MR. LEVINE: Ratcheting mears after the fact, sir. |
MR, BURSTEIN: One =-- one of the things that I
think we alluded to before in the difference between a plant
specific and perhaps a -- a retrosnective or a generic issue,

is, for example, to have one nuclear plant 1in an area.

"
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1 You might be able to set a safety coal, build a plant, do

2 all the mechanism.c analyses or probablistic analvses and

3 come cut with one type of level of safety. o©n the other

!

|
4 hand, if there are ten, the probabilities associated witn :
$ | maintaining the same risk to the public from the ten is %
6| different than it is from the one. %
7 Do vou go back to the first one and say, "I want ;
3 that as safe as the tenth," because if you do, one has to é

9| design plants in the year 1980 to be part of that populaticn
10| of the plants in the year 2050 or 2030, depending upon how
11 long vou want them to survive. It seems to me that that

12 | kind of fact-fitting or ratcheting is very significant in

13 terms of what you set for the specific olant application,

14 initially.

15 CHAIRMAN RKOUTS: I'm going to just break in and

16 say, in the back there, we're supposed to have coffee. This
17 is supposed to be the time at which we break for it, so why |

18 don't we do that. |

19 (Whereuron, a short recess was taken.) I

|
20 CHAIRMAN XOUTS: Shall we start again? |
21 MR. LEVINE: Okay. The four noints I made earlier |

|
22 were (1) what is the nurpose of safety goals, (2) what use =--

23 to what use shall they be nut, (3) how should we approach

24 | setting the levels of safety goals, and (4) is hard toc word

25 simply == I just wrote, degree of specificity, but what I
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meant is what are the things that should be in the gcals and|

what should not be in.

DR. MAZUR: Presumably, the issue of guantitative
or not could be covered in number three, right? How should
we apnroach ==

MR. LEVINE: Well, I -- I put in again the pcint
zero that I asked mentioned before. Now, the first coint,
why do we need gquant.tative safety goals? I began to hear
that point coming up in the discussions.

DR. LEWIS: You dor.'t assume that in your peint
one, what is the purpose of quantitative goals.

MR. LEVINE: I did not in my thinking before, bu

DR. MAZUR: But then is voint one -- is there a
difference between what is the purpose of guantita:zive
safety goals and what is the purvose of safety goals? Be-
cause it seems to me =--

VR. LEVDE: No, all my -- all my thinking was in

terms of quantitative, and that's why I thought -= I felt I

ought to add the firs% one, why do we need guantitative goalﬂ?

DR. MAZUR: I see. Well, I want ==
MP. LEVINE: It seems to me, for the reccrd, we

should say why we need them.

DR. MAZUR: Well, then, all the commen%s we'wve been

k
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hearing, it seems to me, would equally well apply to non-
quantitative safety gcals as well as guantitative goals.
Is there anything specifically about any of these comments
that ==

DR. JOKSIMOVIC: You may have said to conclude
that.

DR. MAZUR: Well, I'made notes of them. I think

xnow

I could == in fact, I didn't/until just now that they were
addressing srnecifically guantitative safety goals. They all
seem meaningful just in the generic sense of whv we need
safety geoals.

CHAIRMAN KOUTS: Meaning -- meaning these four
points Or ==

DR. MAZUR: All of them, veah. From =-- I car read

them back if you want. I think that would be tedious, but

it seems to me they're all perfectly adeguate answers to

o

he gquestion, whv do we need safetv coals?

MR. LEVINE: I think that these acolv to anv dis-
cussion of anv kind of safety goals -- quantitative, Juali-
tative, or what have yocu =- but in my thinking about them,
I wa addressing quantitative.

DR. MAZUR: Okay. Well, then, may I ask, given
all these reasons for having safety goals, why must they be

gquantitative rather than not?

(8}

MR. LEVINE: Yeah. I think that's the guestion

|
|
|
i
|
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have heard coming.

CHAIRMAN KOUTS: Bill.

DR. LOWRANCE: I have a guestion to you, then,
Allan. What are scme examples of safety goals that are not
quantitative?

DR. MAZUR: Keep things as safe as ycu can within
the amount of money you can spend.

DR. LOWRANCE: Is that =-- dces not that reduce,

really, to a quantitative safety goal?

DR. MAZUR: Well, I don't think it

DR. LOWRANCE: Can one not guantitate that? 1If
you tell me how much you're going to spend and how many, you
know ==

DR. MAZUR: 1If money is no object, we said, then,

the risk goal is zero.

DR. LOWRANCE: I don't hear anybody in the society |

saying that very clearly.

DR. MAZUR: No, but I mean that follows =--

DR. LOWRANCE: But for those =-- for other than
that one asking Allan, what -- what other kinds of goals are
there?

DR. MAZUR: Well, it seems to me that is a non-
quantitative safety goal as I've set it. I have not stated
any numbers or any logic for getting the nuwibers. I simply

stated my goal is to keep things as safe as you can manage




S O Vi e W N

10
n
12
13
14
15
16
17
18
19

20

24

48

|
within the amount of money you can snend. %
DR. WALD: And there's really a formalized version;
of that. The =-- a ladder as low as reasonably achievable --F
MR. LEVINE: They =-- they right away quantify that |
with $1,000 or S109 or whatever vcou want ==

DR. WALD: May I suggest that --

MR, LEVINE: Well, the NRC was using $1,000 ner MM
for awhile. i
DR. WALD: But that's not part of the =-- i
MR. BERNERO: May I suggest that that is =-- that, ;
under the framework of Sol's thing in gquestion three, "What }
is the philoscohy by which you would construct safety qoals?J

That, for instance, in here is srecifically addressed by

|

.
what philoscphy can one generate, and that is his statement '
of philosophy, of cross benefit philoscphy. And in here, l
there is, in fact, a standard proposed for dollars that are !
justified to be expended to avert an early death, an immedi- |
ate death, or a later death so =--

MR, LEVINE: I disagree with that. thirk this

document is deficient in terms of my number three, which is,

how do we go about setting safety goals? What is the

e

rationale for it? I think the dccument is grossly deficient
MR. BERNER0: Well, I'm not trying to defend the
document, Saul, I'm just trying to say thac that is the

rationale that can be translated into a state =-- a guantica-
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tive statement.
MR. LEVINE: Sure.

MR, BERNERO: A cudnti=ut:-* goal. The goal w~~

CHAIRMAN KOUTS: Saul, Saul., 1@ == l&t's be careq

ful. I think == I think your criticism is really very per-
tinent, more to the numbers than to the ==

MR. LE"INE: I don't teel the numbers have been
justified.

CHAIRMAN KOUTS: No, that's right.

MR. LEVINE: That's what I meant.

CHAIRMAN KOUTS: Okay. That's what I thought you
meant.

DR. WALD: I have to make a statement. You == vou
just asked Saul to state these four nocints.

CHAIRMAN KOUTS: Yes.

DR. WALD: What are we going to do? Are we going
to discuss them in order?

CHAIRMAN XOUTS: Yes, we are. Okay. YNow, as a
matter of fact, we started discussing them in order earlier.
Saul proposed two specific -- two specific objectives of
safety goals, and then William gave scme more objectives
that Saul agreed were included under his objectives. have
some difficulty, as I said earlier, in just -- in disassoci-
ating objectives from -- from the uses that you sut == put

the goals to hecause the objective is -- it can always de

[
|
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. ——

use in this circum-

that I have =-=- 1I

would have difficulty answering your number one as serarate

from the number two. You kind of have

ther.
MR.

LEVINE: I think

in the consideraticn cf any one of these

but I think if you think about them as
start writing about each one or trying

there's a flow of logic that leads you

there has

to answer them toge-

to be some impact

against the others,

a whole, when you ‘
!

to develoo each one, |

to nure identificatio

_—

of each one.
CHAIRMAN KOUTS: Now, vou == yvour two cbjectives
were to protect the public health and safety, number one, |
|
and, two, to make -- to make the == a regulatory process 7
‘
more raticnale. |

MR. LEVINE: Exactly.

CEAIRMAN XKOUTS: And I could =- could see almost
everything that Vejin put up there as some way of making the
regulatory process more raticnale. |

MR. LEVINE: That's correct.

CEAIRMAN KOUTS: 3ut scme of these =--

DR. JOKSIMOVIC: I agree with that a thousand
percent.

CHAIRMAN RXOUTS: I said almcst every cone. I == 1
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didn't say every one. There were some that were not that --

DR. BEYEA: I just have a problem with what does
it mean to nrotect the health and safety of the nublic?

MR. LEVINE: Well, you see, that's a statement of
basic purpose. I think you'd have to expand on that as we
discuss, for instance, how you go about setting the levels
of safety.

DR. BEYEA: Of protection.

MR, LEVINE: Yes. So vou can't == you can't consi=

der these as seprarated from one another entirely.

DR. MAZUR: It seems to me, with vour wording, you
have to first put the first -- the other categorvy first and
decide first to define orotection of the oublic before vou
can then talk about protecting the public.

DR, BEYEA: Well, I think you have to say you want
to protect the public and then you define how vou do it. 1If
vou don't want to protect the public, there's no oeint in
defining how you can do it.

CHAIRMAN KOUTS: Sounds like == I'm sorry.

DR. MAZUR: I was just going to say, Saul, that
sounds a little platitudinous, I guess. Which, maybe, it's
one of those mctherhcod statements.

DR, BEYEA: Well, I think == acain, I think if --
you have to think of motherhood as necessary, but we don't

have to be that extensive.
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DR. LEWIS: I don't know if it has to be used,
the term motrarhood, because it's excessive.

CHAIRMAN KOUTS: We =-=- we've agreed on anple n»ie.

MR. SALISBURY: Can I raise another little guestion
as -~ is the extent to which public acceptance -~ accepta-
bility is part of a purpose of a safety goal? I don't know

whether it should be or not. i

DR. LEWIS: I think that's an important issue.
I think it shouldn't, but it clearlv is. E

DR. LOWRANCE: Could you rephrase that, because E
that wasn't very precise. What do you mean? ’

MR. SALISBURY: By acceptability? i

DR. LOWRANCE: Yeah. What did -- what did vou '
mean by your point in general? Could you just say a little l
bit more about it?

MR, SALISBURY: Okay. Well, it seems to me the !
guestion that a lot of people are -- have been skirting
around has to do with this question of whether -- of ourpose,
of explicit purpose of a safety goal shculd be, in socme way,
to make nuclear power more acceptable to the public or, you

know, if that's possible. By setting these goals, is there

some =-- is there some way we can come up with a goal which

will reassure pecople about the safety of =-- of nuclear power

and, therefore, make it more acceptable.

CHAIRMAN KOUTS: I think Saul is =-
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f

MR. LEVINE: Well, I -- I would say I thought abou4

this because I considered putting that in there but dcliber-:
ately did not. 1If == my view of the nuclear power controc- t
versy is that there are scme pecple who will not be satisfied
with any element existing, and they will not == you could !
nct write a safety gocal that they weoculd find acceptable:; i
whereas the bulk of the pecple in the country, a large per- |
centage, I judge 60/40, are for nuclear scwer. So what i

we're talking ahout is if you want to reduce the conflict.

about nuclear cower, you have to address the 10,000 or

100,000 or millicon or whatever it is pecple who are express-

ing all the discomfort, who are vocally expressing and act-

-

1

ing their discomfort about nuclear power. And I don't think
you could write something for those pecple, so that's why I

left it out.

CHAIRMAN XOUTS: Saul, dcesn't that also go the |
number of a level, rather than -- than the fact that =ublic
health and safety porotection is a goal?

MR. LEVINE: Yeah. It would have tc =-- it would
have to come to the number finder. I -~ I'm saying that you

couldn't get numbers that would satisfy.

CHAIRMAN KOUTS: Okay. Bill Leowrance.
DR. LOWRANCE: I believe that, as with debates
over food and drug materials, air traffic safety, and lots

of other areas, that the discussion and the attempt to develcp
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guantitative or semi-quantitative, explicit goals for opera-
tion of an enterprise can help foster public understanding
and guidancé gbout activities. I don't think it should be
seen as an activity to sell nuclear power to the public

or represent it some way that's unfair. But I_t?ink the
process itself is good for :.1 of us, whether/é%E%ie in the
industry, the general public, experts like myself who are
kind of on the fringe of the varticular industry and regula-
tory orocess, and so on; but I think to trving ‘o foster a

much more equitable discussion is fair.

MR. SALISBURY: Let me == could I be a little bit

[
"

more svecific?

OR. WALD: As =-- as to what has been said, from
the standroint of oublic health of which, perhaps, I'm the
only representative here, and thinking back to where I was
two years ago today, tramping around in the mud and facing
a lot of vecple who =-- whose health was impaired, because I

do include psvchological stress as a detrimental health

factor, defining a safety goal, I think, does protect health

and safety and it's not, and I agree with you, a matter of
salesmanship or simply intellectual understanding. I think
it is a psychological need that can be met by this process.
I wouldn't write it off as not being part of --

MR, LEVINE: You would like to include it in the

purpose.







an answer. |
- DR. BEYZA: Well, I'd like %o == '

3 DR. LEWIS: I'd say dor't bend.

e

DR. BEYEA: You w«re not here originally, but I
think that cne could procose a safety goal in which he would

.. - " L i 'imA - ad -’ nezs =8 nANC i0=
be directly in comparison with alternative energy techneclo

2 O W

gies.

DR. LEWIS: Well, that's one criteria. That is
a criteria that is comparing it with benefits. You know,
10| there are many of them.

n DR. BEYEA: What I'm saying is that woul

48
(80
.l
'
o
O
ot
(2=
<

|
12 | address the question that -- that you raised. If you set a
13 criteria, should we make nuclear ncwer safer
4 or five different categories, that woculd address your concern.
i
15 DR. LEWIS: Well, we'll get into this. I'm oooosed

16 | in general to
17

LS B

udging the accertability of nuclear power in
terms of other risks which we accepnt, because that has built
18 | ineo it a kina of compariscn which is not a risk benefit

19 compariscn, which I would rather see. Sc there's an issue.

20 There's simply not a direct trade-off between ccal-generate

(%9

- electricity and nuclear-generated electricity. There are |

= all kinds of issues other than the health and safety of the

23 | oublic involved,
24 DR. BEYEA: But we are =~

= CHAIRMAN KOUTS: There's a narrcwer

W
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which is, should we structure a safety goal in order to make

nuclear »c.er more acceptable to the public?

DR. BEYEA: That's =-

CHAIRMAN KOUTS: And I thought that was the =--

DR. LEWIS: I thought that was the really narrow
guestion you were discussing.

DR. WALD: Can I ask a related cuesticn, because
I was discussing it during the coffee break, and maybe it
would be useful to at least consider it. The oessibility
that a safety gocal and, even more specifically, a guantita-
tive safety gocal may not protect health and safety: and, as
an example, consider the Delaney Amendment which set as a
safety goal no cancer from a substance which is taken in by
the public.

MR, BERNERO: Well, that was a silly cne. That's
why =-

CHAIRMAN KQUTS: That was an irrationale cne.

DR. WALD: That was a safety goal -- that was a
safety goal which has not protected the health and safety
because it's remcved access to agents which would indeed
influence health favorably because it resolved the prcblem

f acceptability by saying zero. Now, it's solved a lot of
problems in your alpha term because it doesn't exist. And,
you know, there's some real virtues to it; but what I'm

really getting at is that a safety goal doesn't necessarily
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protect health and safety and I think more has to come into

into this, not in terms of use or user, which hasn't keen
mentioned, even mcre than what use =-- I have trouble with a
safety goal unless I kxnow for whose use.

MR. BERNERO: Do I understand what I'm hearing

from the other side of the table? Then you =-=- vour =-- some

cecple would feel that there -- that safety gocals should not

try and reach any kind of social concensus on nuclear power
or other energy issues, is that correct?

DR. LEWIS: No;, that is not what I said. What I
said is that the -~ a safety goal and -~ incidentally, I
agree with Saul that the purpose of -- of gquantitative or
orobablistic analysis, whichever vou want tc call it, is teo
provide a rationale for orescriptive standards because, in
the end, as Burstein has =-- has emphasized, tae licensing
process is legalistic and it's a general principle of law
that somebody who comes into a legalistic proceeding has =--

CHAIRMAN KOUTS: I == I would think vou would
agree with him because =--

DR. LEWIS: Pardon-

CHAIRMAN ROUTS: I would think you would agree
with him because he cited you as the source.

DR. LEWIS: Well, you can't argue with ancther
life.

DR. BEYEA: I+ wasn't a sainthood then.
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DR. LEWIS: Consistency is the hobgeblin of you
know what.

But == but == no, my view is that, as you make an
analysis, what you try to do is to make it rationale and,

in my view, by measuring risks against benefits. We've Leen

given a good example of a case in which concensus has damaged

the health and safety of the public. So you de your best %o

srotect the overall human benefit as best you can, obviously,

S0 you ==

DR. BEYEA: So you're not interested in defenses,
you're cnly interested in protecting the human health and
safety as you == as you see it.

DR. LEWIS: That is =-- that's part of the objec-
tive. You want to == vOuU Know, vcou want to improve the
gquality of life too, but you set your standards, your pre-
scriptive standards as rationally and as well as you can.
This may nct be the way that achieves the best political
concensus and that's tough.

DR. BEYEA: Right. I want -- I want to show that
we have an ~- that there are definite differences of opinion
and I just want to bring those =--

DR. LEWIS: Yeah. Oh, I thougi.t you were say.ng
that I wanted to make =-- achieve this concensus.

DR. BEYEA: No., you deca't want to. You don't want

|
i
|

|
|

|
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DR. LEWIS: No, no.

DR. BEYEA: And I see the purpcse =--

DR, LEWIS: Nec. B3ut there's a difference between
saying, "I don't want it to." don't believe that should
be the primary consideration or even an important considera- |

.
tion in setting them up. Later, in the real world, in the f
political process, one gives and takes in order to accomplisﬁ
things. |

MR, BURSTEIN: But nothing that's going to succe.d |
in that real world without a general public acceptance. |

ODR. LEWIS: Oh, I understand that perfactly well, |

but I'm reacting to many, many parer, documents, rescrts,

what is acceptable. Now,
think that's just dead wreng; and when you g¢o that route,
vou're =- you're really shirking your duty to the public.
MR, BURSTEIN: But the other extreme --
MR. LEVINE: You say it's a two-step srocess.
DR. LEWIS: Yes, I do.

MR, LEVINE: You said a rational set of goals =--

MR. LEVINE: =-- and then you expecse them tc the

evaluation.
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DR. LEWIS: Sure. And in the best of all worlds,
what is rational survives. |

DR. BEYEA: Yeah, but the other -- the other
extreme is that you assume that you can, in fact, come up
with a rational procedure, whereas, in fact, I think if yocu
look at it, in your -- in your determination of what is of
human benefit, there would be an encrmous number of value |
judgments that will be involved in that =-- |

DR. LEWIS: There's nothing irrational about
value judgment.

DR. BEYEA: 1It's very perscnal. Your rationality |

is very personal =-

DR. LIWIS: They are personal. ;
DR. BEYEA: == as to how Lewis' personal decision !
as to what is human benefit. |
DR. LEWIS: Absolutely. But that's the real worldi
We have to do things that way. |
DR. BEYEA: No. |
DR. LEWIS: You know, in NRC ncw, there a number ;
of criteria fcr the licensing of plants which essen -- which;
are uninterpretable by the average perscn. They depend on |
satisfying the relevant staff member that you've met a re-
guirement and, you know, sometimes =-- I had an example a a
couple of weeks ago. I can't find out what the hell condi- E

~ions the staff is using for judging a particular reguirement.
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MR, LEVINE: I can also tell you that there are ~--

in one or twc instances, there are prcbablistic goals =--

|
DR. LEWIS: Yeah. i

MR. LEVINE: -~ about specifics and the staff %
violates those too.

DR. LEWIS: Yeah. Well, you should -- but, you
know, you have to do as well as you can.

MR. SALISBURY: It seems to me, though, that this
gquestion of public acceptability is maybe a little bit more
subtle than =-- than we've gone into so far. It =-- well, I
mean, it seems to me, certainly, there's a question of whe-
ther socmebody dving of, or feels that a cancer death from
's a difference ;

nuclear or a cancer death from ccal, the

o
LA
1

O
ot
3%

there, but there are also 1er aspects to public accepta-
bility or public perception cof risk that it seems to me mighd

|
!

be more legitimate considerations.

For instance, there's this gquestion of -~ of risk

{

aversion to large scale disaster. Now, does one try to take |

a "rational® apprecach in which a death is a death is a death,

. . |
or do you try to take into account the fact that, somehow, ;

veople react differently to the prospect or the actuality of |
|
large-scale catastrophe. Do you == do you make a differan-

tiation, like the ACRS does, between the immediate death anc |

a cancer death? It seems to me these are all hinged on =-- on

the value judgments that do feed back into this question of
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public acceptability.

DR. LEWIS: I agree that they do. But they also
feed back into the issue of what is a ratiocnal way to set
about making standards, and it’s not at all clear to me. I
may be just not as democratic as I should be. 1It's not as
clear to me that, if we were to resolve these very, very
difficult questions around the table by saying, you should
go with the size of an accident to the 1.73 oower or in-
stead of the first power, I'm not == I den't believe that
it's automatically clear that the first power is the right
one. You know, that has statistician's expectation value,
but it's not clear to me that's right.

But, on the other hand, if we -- if we were to

come to a concensus, I'm not so sure that would be soc‘ally

l2ss desirable than asking cther equally ill-informed peocple

to come to a cencensus. You do the best you can with the
zarameters at hand.

CHAIRMAN KOUTS: On the subject of -- on the sub-

ject of acceptability, I would not go very far beyond making |

it -=- making things understandable. 1It's important that they
l

be understandable. Take the tax laws, for instance. There
are very few people you would -- you would get to make =--
It would be very difficult to make everyone agree that the

tax laws are acceptable, but we would all demand that they

(81

be understandable; and I would regard safety gcals in the
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same category.

DR. LEWIS: 1It's the wrong time of year to cite |
the tax laws. You didn't have tc translate it iatc reality.:

CHAIRMAN KOUTS: So I would == I would make this
not a geal, not a == . This is not cne of the reasons why |
we have safety goals, but it's certainly a characteristic
that we will demand to see. ;

DR. LEWIS: But, you know, you can == you can I
make the acceptabllity hinge on performance. 11l these classic

aircraft examples, the -- the standard for the safety factor|

in an airplane wing is determined by the fact that airplane
wings don't come off very often, and the rate at which they
come off is what is acceptable to the public, not the safety |

factor, which the public dcesn't know anything about; and

achieving social acceptability through performance is abso-
lutely essential. This is a democracy, but it's a long way
from there to determining the standards in such a way as to
achieve public acceptance.

MR. BURSTEIN: Again, I think that gces to th
quantification, the number, as opposed to -- to the goal,
the purpose of the goal itself.

DR. LEWIS: Yeah. And no one can have specificity
without gquantification too.

DR. MAZUR: I wonder if I could suggest a model

that might have scme acceptability, and that is if we think
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of the Nuclear Regulatory Commission as an agency which is

not setting nuclear policy in the sense of whether we should

or shouldn't have it, but is mandated with administering it,
and is not trying to be promotional, and is not trying to
squash public opinion, but is, presumably, a respcnsible
acting agency, as respcnsible as they get, and that, from
that particular perspective, safety goals ought to be what
helps them proceed along in their defined tasks. And per-
haps we cculd limit it --

DR. BEYEA: Wait a minute. The task -- the task
would be what?

DR. MAZUR: The tasks being to approve particular
slants and to set generic rules.

DR. BEYEA: At any level of nuclear power, then?

(.
a
7
(5]
=
“

I'm sorry. I ==

. BEYEA: But that -- what level of nuclear

O
e

cower? 700 nuclear plants, 7,000 -- what level? How fast
are they supposed to go =- to go ahead?
DR. LEWIS: hat's not the decision that you're

going ==

DR. BEYEA: But it is safety-related, though. You

assumed their task was well defined. Are vou assuming their

task is to promote nuclear power?
DR. MAZUR: No, nc. I'm saving that is not the

task of the Nuclear Regulatory Commission.
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DR. LEWIS: My prcblem is, I have to review the
law. I made that comment earlier around a similar table .
and scmebody said, "Hal, you haven't read the law recently.
They do have the task of promoting nuclear power."” Neow,
somebody is wrong, and I don't ==

MR, LEVINE: If I'm not mistaken, the Atomic
Energy Commission has the task of promeoting nuclear energy. |

DR. LEWIS: Right. I understand, and =--

MR. LEVINE: And the regulatory part has ==

DR. LEWIS: I understand. That's the way I see it.

|
: |
Again, I made the comment -~

MR. 3SURSTEIN: You can argue about werds. Perhaps

the NRC has the cbligation to procmote the safety of nuclear

energy. f
DR. LEWIS: %o, I don't == g
CHAIFMAN ROUTS: The issue was whet .er the oriqinai
task =-- . When the Agency was divided, when the Atomic |

Energy Commission was divided into twe separate paths, what
parts of the initial cbjective went in which direction?

MR. BURSTEIN: I understand.

DR. BEYEA: Let me == . I think == I think the
mission more likely to be for the NRC to allow nuclear power

to proceed at such a pace which is -- protects the public

health and safety. I think that that part of the implicit

mission is not simply to == to make these plants as safe as
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they need to be. |
CHAIRMAN KOUTS: Bob.

MR, BURSTEIN: I == I guess I would =-- excuse me.
|

I would disagree violently that the NRC has any jurisdiction
on the number of plants. As we talked abcut before, it may |
set the safety standards to protect the -- the populaticn

in response to the generic issues raised by the numbers, but
it doces not have any authority, from my knowledge of the law{
that that says it shall reject an application presented to E

it because it exceeds a certain -- a certain number.

Now, we talked about the problem of backfitting.
We talked about whether new plants should have more rigid

acuirements than older ones because of their impact on the

- -
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opulation of plants,
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MR, BERNERO: I just wanted to remark for clarity, |

|

|

it is, indeed, the old law, the Atomic Energy Act, that i
|

commission == a commiss.ion tc both promote and to regulate.

|
The Reorganization Act in 1974 was very careful and explicit;
to separate that. It basically gives us what I think Allan
Mazur was saying. It is the Congress, by legislation, says
that there -- there is authorized nuclear power and sets up
a commission to regulate it, sufficient to protect the 1
health and safety of the public or whatever apple pie phrase)

you prefer, as the general objective, which any regulatery

agency has -- protect the public from toxic substances Or
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nuclear power or whatever.

The number of nuclear powerplants, or their per=-
spective locaticns, influences the safety criteria. If =--
if, after all, the conly nuclear powerplant anyone wanted to

build would he in Arco, Idaho, you would have quite differen

B S ——

safety criteria, potentially, than if you want to build them!
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near locad centers for electrical utilities, which ==
MR. BURSTEIN: It would be cogeneration.

MR. BERNERO: Yeah. Which implicitly brings you

to pepulation centers. So the NRC does not have any authori+

ty to set a quota or, for that matter, anything else about

it, except insofar as it is part of a safety regulation, a

"0

setting of adegquate limitation of the ri

te m mlma gl
A8 TC the PpUdlile,

and whether it be by limiting the overall size cf the power-

plant or setting standards which reflect the overall number
of powerplants, either in-hand or expected, that's the =--
the regulatory

MR. LEVINE: I wonder if I could assume the role

of a rescurce person here a moment. The ins and cuts of the

Atomic Energy Act specifies that reactors should be licensed

under the concept of minimum regulations. That's still in

the law that governs the NRC.

MR, BURSTEIN: That'sstill in the law, but I doubt

if it governs the NRC.

MR. LEVINE: The law which is suprosed to govern
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the NRC.

DR. LEWIS: Government is a matter of consent
between the governcr and the governed.

CHAIRMAN XOUTS: Bernero stated scmething which

is == which is right in principle but may nct always be

srue in practice, because -- because the Commission certain-

ly turned off the p:--ess for the generic impact statement

on mixed oxide :uels, even though the industry was interes‘ted

in proceeding with this, on the basis that it wanted to set
a limit on the way nuclear power was implemented. OCr at
least it was going along with the executive branch's point
of view on this for the time being. So, in practice, it
goes beycnd what ycu're saying.

MR. BURSTEIN I think, Herb, that we must never
lose sight of the -- of the pragmatic. What you have cited
is indeed very true. If the administration or the commis-
siocners appcinted can divorce themselves from the politics
of the world, you might -- might be able tc perhaps respond
to the status more precisely but, clearly, we are living
in an area where these decisions, including regulations and

eir implementation and interpretatiocn by licensing boards
nd by appeals boards and by the commissioners, are politi-

- -

cal, or have political implications and overtones.

I guess we've gotten a little bit away again from

b-te S
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|

CHAIRMAN ROUTS: Well, we're still dealing with !
what is the purpcse, and we've -- we've got a little bit 2
away from -~ from the guestion of whether safety goals shoulé
be generated in order to be acceptable to the public; but I :
think we've also arrived at some scrt of a concensus on thisl

that that really is not a primary cbjective of the safety

|

1

|

goals. We're not after making -- ]
MR, LEVINE: I think the words you said are impor-i

tant. You said some important words before all of that. |
They shculd have the characteristic of being understandable.l
CHAIRMAN KOUTS: They should certainly have the

characteristic of being understandable, and that -~ that,

nerhaps, is as far as we can gc in this meeting.
MR. LEVINE: 1I'd like to go back ==

DR. LOWRANCE: Chairman, I have a comment on that.

Serry.

I think any set of explicit safety goals that are
not just understandable but, basically, acceptable and
accepted by the public won't last for very long. It's nar-
rative process. Again, we've been through it in many areas |
and sc I don’t think you could expect tc run the indr cry 4né

|

the agency for- very long unless you start out with gcals that
|

are somewhere in the balloark of things that pecple are will{

ing to stand for. And the same is true on the benefit side.

If the agency regulates so tightly the benefits the public
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wants are not available, then there'll be an outcry there
too.
Surely, we'll propcse goals, fight over them for

a year or two, revise them, change, put in scme other goals,

and continue this for a long time.
!

1

CHAIRMAN KOUTS: So we == sO you're == you're %

certainly distinguishing -~ making a very imgortant distinc-
tion between seeking acceptability cf -- of the -~ of the
technical gocal and acceptability of the safety gcal. Maybe
that's not ==

DR. LOWRANCE: I don't make any distinction kbetween
those.

CHAIRMAN KOITS: Well, the technical goal is
nuclear power, and the safety goal is safe nuclear power;

but the =-- but the acceptability of the statement of the

safety goal is certainly deman .ed.
If the safety goal is not stated in a way such =--
such that it itself is accepted by the public, it's not

going to work and, therefore, vynu're saying that one of the

objectives =-- one of the characteristics of the safety goal

is that it be acceptable.

DR. LOWRANCE: Yes.
CHAIRMAN KOUTS: Yeah. |
DR. MAZUR: I would like to make a stab at getting

. : . |
to a working answer to question cne so we could move on, and |
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I wonder if it would be ckay if we basically took the == the
definitions that Bob and, I think, Saul gave tovard the
beginning, and that is that they were to be guidas for the
Agency in its specific and generic decisions and that it == |
it not be construed more broadly than that so as to bring E
about public acceptance cr promoticn of nuclear power. f

CHAIRMAN KQUTS: Well, ncw, we're moving into ‘
number two.

DR. MAZUR: No, no. That =-- well, that was my
attempt to provide an answer for one, what is the purpose.
I was trying to say what it is and what it isn't and, hove-
fully, put a bound on it; and I'm suggesting the purpose of |
the safety goals is working answer for us, if nobedy chiects
seriously, to provide guides for the Nuclear Regulatory
Commission in deciding whether or not a particular facility
is acceptable and whether or not generic judgments are pro-
per on its part, which are the two kinds of judgments that
8cb menticned.

That's what it is, and what it is not, a svecific
non-riipose of it for us is to bring about the public accen-
tance or promction of nuclear power.

I wonder if that migh. be a sufficiently acceptablei
answer sc that we could move on to the next guestion,

DR, LEWIS: Well, just as a goint of information,

do you mean to exclude from that the use of the safety goal
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at a much lower level of aggregaticn to decide on specific
technical requirements for plants, determining how reliable
a safety valve has to be under high flow conditions?

DR, MAZUR: No, I certainly wouldn't mean to
exclude that.

DR. LEWIS: You mean to exclude that. I just
wanted to know.

DR. MAZUR: No, I'm not. I'm not commenting on

DR. LEWIS: Oh, you're not.

MR, BURSTEIN: I believe again that we are getting

into uses as opposed to the purpose. It seems to me that

Saul Levine defined protection of public health and safety
and rationalization of the regulatory procedure as part of

the purpose, and when we got into the matter of specific pla

licensing and generic issues, we were talking about its

application, or the use to which the goal would be put.
DR. MAZUR: I guess I am having definitional prcble

again. What's the purpose and what's the use?

i

e
afe

|

<

ms
|

|

MR. BURSTEIN: I certainly feel that onu can define |

the purpose, again in the same phrases of public health and
safety protection, and in rationalizaticn of the process, an
with all of the discussion that we have had, I don't fin

anything that has either added or subtracted to those two

items.

|
’
|
|
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DR. BEYEA. Can we move on %o three then?

DR. JOKSIMOVIC: I don't think we are ready for that.

MR, LEVINE: I think we are ready for two.

DR. LEWIS: The suggestion is to confine the statemen

for the purpose to simply make the regulatory process more
rational, in effect, in its protection of the public health.

MR. LEVINE: I would say, for the moment, and let's
go on to two and come beck and cuange 1t later.

DR. LEWIS: This is a minor thing ~- making it more

rational, rather than rationalization, because raticnalization

has a diflerent connotation.

DR. MAZUR: So, making regulatory process more
rational? But it is not to bring about public acceptance of
nuclear power?

DR. I0WRANCE: I object to the word raticnal. I
+4ink it might make the process more orderly, more stable
or other things, but I think to preempt the word raticnal for
the engineering view Or our view Or something else 1s not
guite fair.

DR. MAZUR: I guess I disagree with you. It can be
orderly and consistent while being irrational.

DR. LEWIS: Absolutely.

DR. WALD: I was just going to address that sane

W3

peint. It may be consistent but not rational, if the trade-

222, and we are not talking at all about cost bene
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we are not talking abcut alternative energy sources or any

£ those things, and it may be totally irrational to go the
way we are going, but it will be orderly.

DR. MAZUR: But the goal is to be rational, right?
Not irrational.

DR. WALD: I am not sure you can talk about nuclear
safety in isolation and consider that this is rational.

DR. BEYEA: 1I'll go along with that. I'll interpret
rational the opposite as Hal does, but I'll agree with the
wording.

CHAIRMAN KOUTS: All right, number two, how do we
apply it. Now Saul has proposed a modus operandi here, too.
He says, we don't use the safety goals directly in licensing
applications. We use the safety goals to develop the re-
guirements that will be used in licensing applications., such
as using this, say, tc determine how much backup electric
power you will require. Right?

MR. LEVINE: By the way, I should add that dcesn't
mean that one would not do a risk assessment on an individual
plant or sets of individual plants, outside the licensing
process that would provide you the wherewithal to make judg-
ments about how to fix the regulations.

CHAIRMAN KOUTS: In fact, I would find it very
éficult =0 carry through any process that uses your way

of cperating without deing a risk assessment on the individual
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plant as well.

MR. LEVINE: 1In the licensing process.

CHAIRMAN XOUTS: Scmewhere as part of the licensing
process, but not necessarily -- find it iifficult even to
say what not to do, as well as what to do, but I think in
the course of reviewing for licensing, you will have to do risk
analysis if you are going to depend on quantitative safety
goals.

MR. LEVINE: I wouldn't.

CHAIRMAN KOUTS: Because you may not be able to
determine how much backup electric power you need until yocu
analyze the rest of the situation as well.

MR. LEVINE: May I make an example? Let's assume
that there are fifty operating PWR's -- I don't know what the
number is -- and let's assume that you have made a £full risk
assessment on twenty or thirty of them, and from those you get
a set of engineering insights about what is importaut in those
reactors. Then you compare tihcse insights against the existing
regulatory frameworks and you say, gee, I really need more
reliable auxiliary feed water systems than I specify in my
existing requlatory framework, and I £ix that. Then I don't

have to do the other twenty cor thirty or the next one that

U]

will know that

comes in, as long as they meet that, because

they will meet the safety goal. 'I den't think that ycu have

to do it on each and every reactor. You have to do it on a AJ
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significant number of them.

DR. LOWRANCE: I don't see gquite yet how the generic
safety goal will then be of any use, because all that matters
is how == to me, anyway =-- is how these individual plants
actually perform in the long run. And I wonder if you could
use an =xample, such as radiation release goals or something of
that kind, and tell m2 how an overall national or regional
reactor type radiation release goal could help a designer or
requlator build plants or license plants.

MR, LEVINE: I think it will. I think “hat some of
the goals proposed in here, for instance, are expected values
of societal risk or individual risk. I think now you can say
that if you lead toc core melt how will you go, and you meet
these other goals and you are acceptable, and I now have done
encugh risk assessments on enough individual plants to specify
criteria in the licensing criteria, if implemented, it would
insure that thcse numbers are met. I don't have to do it on
every plant. That includes radiocactive releases.

DR. LOWRANCE: I see what you mean. I misunder:tood|
I thought you were referring -- when you said generic == I
thought you meant sort of an inteqgrated national situation.

MR. LEVINE: No, no.

DR. LOWRANCE: You didn't.

MR. LEVINE: No. I mean setting the gecals for indi-
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MR. BURSTEIN: Typical rather than generic.

MR. LEVINE: Yes.

CHAIRMAN XOUTS: You can only talk that way I think
if plants are so similar that your having done a risk assess-
ment on one or a few, allows you £0 carry over your reasoning
to the rest.

MR. LEVINE: That's correct. I think chat's true.
T€ you ¢2r in wvara & Tast breeder reactor rtomorrow morning,
you would have to look at ir differently.

CHAIRMAN KOUTS: Or if you came in with a light watex
reactor of tne German character.

MP. LEVINE: I guess I would have to say that I am

talking aoout my viewpoint deriving from the fact that we have

[

a limiteéd number of vendors and we know how they build a plant
and we are talking about standardizing the plants so they woulg
be very similar,

DR. LOWRANCE: 3ut then the gquestion of site speci-

ficity comes up. Obviously where you put the plant makes a

MR. LEVINE: That is included in the probability
number for exposure to reople. Population is in that number.

CHAIRMAN KOUTS: .You have to do a corral calculation

DR. JOKSIMOVIC: In my experience the form of cpera-
tion is extremely important. We can dc the theory studies

and we have done numercus numbers cf them, but when we do it
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and then we subject it to the scrutiny of the plant operation

we find that it doesn't fit, and hence we have to do it on a
plant-specific basis, and we have to factor in the performance
of each individual plant. So my particular picture is that we
have to have something like a safety goal meter in every plant
which is simply going, at any point in time, to describe how
well that plant is performing versus what is intended.

That may be the difference between what Saul and I
are saying. Because the plant operation is so dominant that
it can actually obliterate any type of predictions that we can
make, and until we go and scrutinize the detail ¢f that plant
cperation, until we find out the whole operational history, we
really cannot assess whether the plant is meeting goals or not1

MR. LEVINE: I think if you study thirty plants
you will know.

DR. JOKSIMOVIC: I have yet to see two operate in a
similar fashion.

CHAIRMAN XOUTS: That is certainly a whole new ball
game.

MR. LEVINE: You are certainly right that the way in
which the plant is operated, tested and maintained has an im-

t on risk. These were loocked at in two different reactors

v

-
-

P

"

3WR and PWR. We found the risks came out much alike. ¥You

pe

o
can accommodate this in the generic risk assessments you make

to help you set the regulatory regquirements.
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MR. BURSTEIN: When it comes to operation and when it

comes to design and hardware selection and low bidder versus
something else, aren't you talking about the ways of achieving
a goal, rather than the gocal itself? You might say that we
would use the jocal to set a standard of performance, but we
are nct going o change the gocal because a new crew came Oon to
operate the facility.

CHAIRMAN KOUTS: No, he is not proposing that. He
is saying that the inspection staff of NRC has the responsibi-
lity connected with safety goals as well, and once you license
a plant, using safety goals in whatever way you are going to
do it, the inspectiocn staff has to go out and see if the safety
goal is being met or is this plant so shoddily run that it is
not achieving the objectives set out?

DR BURSTEIN: I am assuming that that gets translated

not to the goals, but to the evidence of the goals that are

"

specified in operating procedures, in limiting conditions for
operation, in cther kinds of hardware and scitware limits that
are part of the unigue single facility. Again I think regula-
tors have diff.culty in measuring things without a guantity

to be specified for a standard.

MR. SALISBURY: Where ~r~zs that lead us?

(»

Y

BEYEA: Number three.

CHAIRMAN XKOUTS: No, no. Do we follow Paul's

n
)

el
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@
n
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DR. MAZUR: Could we hear it again?
DR. LOWRANCE: I would like to ask a guestion and

perhaps Hal Lewis could answer it, and that is, he has had a

b

ot of experience in dealing with probablistic assessment. 1If
one dces an assessment for a particular reactor design and tiesg
that to cverall statements on reactor goals, is it possible

shen to work backward to design specs? I3 it possible to take
overall safety goals, let's say, of the kind that are discussed
in that NUREG, and work back to actual pieces of hardware and
safeguards and emergency procedures, siting decisions, security,

and those kinds of things? That is what I really don't know

the answer to.

DR. LEZWIS: My personal view is, no, you can't 4o |
|
|

that in any really definitive and guantitative way. But it's

like knowing when you are on the continental divide, you reall;
never know when you are, but when you get far from it on eithei
sire, vou know which way the hills are £falling, sc you can use

-

|
: . 3 . - N 3 1
these criteria, within treir limitations, €O decide whether somfe

or

hings are silly and whether some things are essential, and in
between, in the end, you have to depend on the judgment of
trained, experience ané hcnest pecople. That is the way we runj

‘ou certainly cannot do it in any autcmatic way,
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DR. JOKSIMOVIC: I don't know what ycu mean oYy l
——
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1 automatic, but we do that as a matter of routine in how we

2 | design the plant.

3 DR. LOWRANCE: I realize that, but if I analogize,

4 | let's say, to the aircraft industry. Suppose the country could
§ | decide that no more than five hundred deaths per year would be
6 | a goal we would try to shoot for in the United States for ’
7 | commercial travel at the current rate =-- I don't guite see howé
8 | you could take that number, and that seems to me relatively

9

more simple to deal with, and translate that back into either
10 | 1anding systems or design of aircraft.

11 It is iterative, and I think Hal's answer would be
12 | that it is iterative. You change the aircraft some, you do
13 modeling that is conceptual modeling and you go around and
14 | around and around so that it somehow fits within the goal.
15 DR. JOKSIMOVIC: It is a highly iterative process,
16 | put it works.

17 MR. LEVINE: I don't know if you can construct a
18 framework from safety goals specifications, quantitative

19 specifications on evary element cf the project -- it's not

20 | possible. No one knows how to do that yet.

21 It is possible to take the existing sets of regula-

]
22 | tions and safety guides, et cetera and relate them to the !
pR important of certain pieces and then to examine those pieces
24 | .o see if there is agreement in the way they are specified |
25 0f i€ it should be changed.
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CHAIRMAN XOUTS: Again, maybe a few words would help

here. It is certainly possible to do all of these things. Thq
reliability you place in the results may come in question.
You can construct a process for arriving at an answer that woulld
have a large error margin attached to it. But we are accustomed
to dealing with things like that.

DR. LEWIS: Going in the other direction, that is
to say that you can ask yourself about the strength of a
particular member or the redundancy c¢f the electric power
supply systems, and ask yourself whether you are overdoing it
in terms of some guantitative safety goal, and do it that way.
But I don't see how you can come back, because there are so
many tradeoffs. If you have done a good design, there 1is no
single tall pole in the tent anyway, SO coming back to the
design is not so obvious.

MR. BERNERO: I would just like to remark in here
again, and I think Hal with his aircraft experience could
bear out some of this =--

DR. LEWIS: Hey, I lived coming up here this morning

|
MR. BERNZRO: The analogy to the aircraft industry

is a very good one because there is a general philosophy there
that it should be unlikely that any given commercial aircraft

L8

philosophy, the

h

is going tc kill somecne. As a statement O

“AA more or less follows that. And they try to worxk from that

or

s¢o that the expecC

e
D

ed value of killing scmecne should ke |
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substantially less than one in all the flights of a Boeing 737.
MR. LEWIS: It can't be bigger than one.
MR. BERNERO: No, in any flight on any Beeing 737.

they are

those pieces cof the problem that can be
13

the number of switches and cables,

motors, and when ycu get to the grey-haired

$100,000 a year it does noct le

-

to fly

guantitative standards, probablistic stanrdards,

-

translate into medical standards for eyesight,

1

and what have you. The structural standards are

n
o

uantitative because they are very hard to do.

W2

(#9

erive some guantitative standards

0

ertainly.
MR. BURSTEIN: Which may

applications and types of devices.

CHAIRMAYN KOUTS: Jan?

DR. BEYEA: I want to comment on the a
I think it is very interesting. I dca't think i
connection, but the differences are important to
why we have so much problem or nuclear power. I
abocut that on the plane out here. We accept, Or
accept the fact that there is non-zero risk from

able, and do, in fact, have gquantitative standard

\

|

|
addressed guantita-+
hydraulics, servc-

gentlemen who

vision,

34

get
nd itself

but it does

not guite so

ircraft analogy.
s has much
understand !

!
was thinking
many people

m £lying in the
airplanes
3;:::3:’:,j
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the second, third, we become a little less nervous about the

process. Nuclear power process is somewhat different. My
experience is that people have nc familiarity with nuclear
power at all. It is a concept that is very young to them,
and they are concerned about “t, as they might be about any
new danger. And I don't think that most of the public has
had enough experience with nuclear power to be willing to turn
over the decisions as to what is safe and what is not safe to
the experts that Dr. Lewis was wmentioning. The fact that in
certain areas of society we follow certain procedures in
turning these things over to technicians does not necessarily
mean that we can follow that procedure in all areas. I think
that one of the problems with nuclear power at this time 1is
that those people who are experts have very little credibility
for a large segment of the public, and that in fact is why
the Congress, of some members of the Congress, have in fact
asked for a new safety goal, or at least a gquantitive safety
goal.

DR. JOKSIMOVIC: You are saving they asked because of
the low visibility of the experts?

DR. BEYZA: That is right.

DR. JOKSIMCVIC: I haven't seen those words anywhere

MR. BURSTEIN: I hope you're mot asking that we turn

t
o
M
(o
(1)
0
.0.
n
.4
(9]
e
w

over to the non-experts. what is the choice

j.
1]
"
i
J
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1 DR. BEYEA: One choice would be to rely on technology.
2 MR. LEVINE: I think Lewis gave a choice, for the

3 | experts to develop a role.

4 MR. BURSTEIN: I have no problem with this, but what

§ | we are suggesting is that the experts have no credibility and
6 | so we have to have somebcdy else set the gocal, and I am concerned
7 | about who?

8 MR. LEVINE: The polls I have seen show that

9 scientists and engineers have muci higher credibility than

10 | the congress members.

11 DR. BEYEA: Do you think that the people, the exper:%
12 in nuclear power have credibility, that is an opinion.
13 DR. JOKSIMCVIC: I have seen a table, as a matter

14 of fact, anéd I remember that engineers were number three

e
e |

1§ | the table. Clergvmen were number one, and maybe medical
16 | doctors were number two.

1 MR, BURSTEIN: I guess I am not concerned with

1}

18 credipility as much as I am with capability. I think we are
19 nlaying here with scmething that apalls me.
20 MR. SALISBURY: There have been some studies of

21 | experts, the predictions of experts in a number of different

22 fields and in general they found that the predictability of
2} | experts is scmewhat lower than actually, and some equal to

24 | or lower than informed laymen.
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I recall.

DR. LEWIS: That is just not true in solving differen
tial equations.

DR. BEYEA: No, but Hal, there are studies that look
into this, to expert bodies making subjective judgements,
technical judgments.

DR. LEWIS: Nobody is talking about expert bodies
making subjective judgments. That is a red herring. We are
talking about doing the best job that we can.

DR. BEYEA: That is what he is talking about, studieg
of experts doing the best job they can. There have been post
factor analysis of their predictions, and the studies indicate
that those axperts tend to ignore the outlyers.

DR. LEWIS: You are not suggesting, I hope, that we
have nuclear plants and airplanes designed by non-experts?

DR. BEYEA: I am saying that aircraft is not a propex
analogy. Those procedures which work in designing aircraft
are not appropriate to the desig. of nuclear power plants
because there are two things that we don't have. First of all,
we don't have as much experience with it, and second we don't
have familiarity with it, and we don't have the credibility
with 1t.

DR. LEWIS: Are vou asking that non-experts design |
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DR. LEWIS:

DR. BEYEA:
nuclear power can or
rely on
that is

think you are.

No.
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I am saying that your model --

You are saying that experts =--

I am saying that I

do not think that

should be operated such that we must
decisions for safety by people who are experts, and

why I think a safety goal must be formulated in terms

which are comprehensible by the general public.

CHAIRMAN

DR. LOWRANCE

bit == I think you are misunderstanding each other. I

KOUTS :

Let's let that stew a

little bit.

: I think the disagreement is a little

believe

Dr. Bevea is saying that experts alcne should not be deferred

to for these decisions
do their work =-

LR. BEYEX:

think those experts ar
trust them, they are n
in our society.
DR. LEWIS:
DR. BEYEA:
DR. LEWIS:
DR. BEYEA:

DR. LOWRANCE

A}
. Isn't

that correct? That they should

When large segments of the public do not

e credible, do not
ot a viable method
you believe the
many cases they
I sea.

Scmetimes they are

:+ But that is why

believe them, do not

for making decisions

public is right?

are correct, vyes.
not.
we have meetings like
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experience in terms of the evperts decisions that have been

made. Startirg out with putting the shoe boxes in stores in
which x-rays were used. There is a long history of errors
that have Jeen made in this industry, as you know well. And
the public has the right to evaluate experts on the basis of
performaice, and many pecple feel that the performance of the
nuclear experts has been a failure.

DR. LEWIS: No gquestion, but if you do not want the
experts to design the plant, who do you want to design them?

DR. BEYEA: [ don't want to trust the experts to
tell me that it is safe. Let's make a distinction here.

DR. LEWIS: That is not what we are talking abocut.

CHAIRMAN KOUTS: It is part of the process of de-
signing the plant. That is Hal's point.

DR. BEYEA: We have the FAA as an independent body
that has scme credibility going in aircraft.

DR. LEWIS: Let's not talk about the FAA.

DR. BEYEA: The public may have an incorrect per-
ception, but the gquestion is who are we going to rely on to tel
us our nuclear power plant is safe. I get people all the time

asking me, well, what is the truth? Are nuclear power plants

safe?
DR. LEWIS: And I say that is a dumb question to
which I will not give an answer.

OR. BEYEA: That's what I say.

[
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a democracy,

does

to lock at yocur work.

DR. LEWIS: That's acceptable and

DR. BEYEA: And that may be anothe

CHAIRMAN XOUTS: I have two dangli
I would like to tie up.

DR. BEYEA: How did ycu get it dow

CHAIRMAN XKOUTS: We are trving to
wise manner here. My last step, there were
threads. Have we accep=ed Saul's proposal?
his point of view that the way you implemen
in the process is o use the safety goals to-
tic regquirements?

MR, LEVINE: To improve the regula
but not to use them directly in the licensin

CHAIRMAN ROUTS: have not heard

DR. LEWIS:

the end,

has to

not mean that we ask

' 4
{(Laughter)

DR. BEYEA:

the body

c

idge

-
- -

But there's no d4dif

which

politic,
the performance of

the general public

I agree with you.

Ckay, let's go on.

heck whether I

have done

might hi

30

|

|

ference between us ,
means the public in j
|

all of us. That |

|

to solve differen-

*hem right.

re scomebody else

eads tha:z

|
|
n to two? |
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) |
progress in a s:e;1
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disagree with this except Vojin.
MR. BURSTEIN: Then what are you going to use them
for?

CHAIRMAN KOUTS: An alternative would be that

licensing is based on doing a probabilistic analysis for this

plant, and if it passes it and the curve falls within scme othﬁr

curve that you have established, then you pass the plan.

MR. SALISBURY: But then it has an effect on licensin
then.

CHAIRMAN KOUTS: Yes.

MR. LEVINE: That brings you right into the l.icensing
problem,

-
1 Pt

MAZUR i€ a plant looks like it is going to

vioclate the safety goal, you don't want to give it a license.
CHAIRMAN XOUTS: The saf.ty goal in this case is
a curve of, say, early fatalities versus prcbabilitles =--

MR. LEVINE: For one reactor?

CHAIRMAN KQUTS: One reactor.

m

DR. MAZUR: But, wait, that is pre-specl

+ - -
ying

-

these goals will lock like, and we don't know that yet.
CHAIRMAN KOUTS: That is only one way the goals cculg
be constructed. tc vioclate his proposal. There are other ways

1T 3 3 L ‘e - = S,
MR. LEVINE: Bill said he doesn't understand what !

——

-

g

I am talking about.
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SC you can go into your deterministic process and specify that

-you have a number cf redundant pumps, scme steam driven, scme
electric driven, and it works with failure of AC power, and
it works with failure of DC power, and that is the kind of

thing that you specify in the regulations or the safety guides

or whatever form they would take. And you wouldn't say the

' BT : -4
system has to have a failure probability of 10 for demand.

2
3
4
]
6
7

8 DR. LOWRANCE. But is that the same things as the

9 | xinds of safety goals that are outlined, for instance in this

10 | yureG?

11 MR. LEVINE: Yes, they are all of the same general
12 | sormac.
13 DR. LOWRANCE: The goals that 1 have seen are like

4 | specific amounts of radiation release.

15 MR. LEVINE: You can get back from there to all of
16 these things. Once you have a set of gcals like that, 1in
17 general, not that I agree with all of those, but once ycu have

18 those kinds of goals, you can work your way back to these kinds
19 of things, and vou may find that some accidents may have

20 probabilities too high and you will want ©o look at the

21 lelments and make changes in the deterministic reguirements

2 | to make sure that they are lowered.

3 DE. LOWRANCE: But then now do you say that yocu would
4 rather keep this process distinct from the licensing process?
25
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part of the licensing process. 34
MR.LEVINE: Part of the rggulatory process. The
deterministic requirements become part of the licensing
process, but not the analysis. I think that if we were
talking ten years from now, I would be talking guite dif-
ferently. It is a kind of development that I hope to see take
place. I think these technigues are new. There are troubles
with the models, troubles with the data, all kinds of troubles.
You have to be an expert to apply this. You have to be more
expert, for instance, that to do the pipe stresses on a set
of pipes. This is sort of new, formative and uncedified.
So the guestion is how can you take advantage of these tech-
nigues without destroying the licensing process or destroying g
credibility of the techniques. Practice them outside the

licensing process to make the regulatory process better.

O

R. MAZUR: You are saying they should be more

packground guides than in the forefront of considering specifiq
plants?
MR. LEVINE: They should be used to consider specifid
plants, only to get background information tc help you decide.
DR. WALD: Is that a general principle? Or are you
talking about a transiticnal period?

MR. LEVINE: I think it is a transitiocnal pericd

w

1

we really know how to do these things a lot better than

we do now. More research information generated. There are

ne
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a lot of large uncertainties. We are talking about things that

happen way beyond cur experience, and we have macde mcéels. we
think they are all right, but there are large uncertainties.
You are familiar with it.

DR. JOKSIMOVIC: I may, I don't know what I have
said before -- but basically what I have said before is totally
compatible with this document, and it 1s page 72 that we have

en, and he says that the discussion of this

probabilistic safety profile, requirements for guality

assurance, and a certification procedure.
what I was adéressing was a point cone there, whici
abilistic safety profile, and what Dave says, and I
sement with him, he says, a comprehensive, detail
risk asses ment or safety profile for each party
plant and site could be a major ol for the management
Then he say, analysis would be updated in accordance

with experience and modified any issue that

arlises.

CHAIRMAN KOUTS: Okay, so that is

i

i




10
11
12
13
4
15
16
17

18

2 U B

'

30
yesterday where I was discussing a specific plant's probabilis+

tic risk analysis in which my staff is engaged, with the owners
of the plant. And the owners of the plant expressed a very
strong desire to have the probabilistic risk analysis that
comes out of this project kept alive in a continuous way, a
model of the plant and how it failed, corrected from time to
time to match what they have done to the plant, so that it is
always descriptive of the plant.

DR. JOKSIMOVIC: A living profile.

DR. BEYEA: Yes, a living profile, and their inten-
tion .s to use it as a backdrop if they discover a problem.
They receive notice that a certain motor in their power plant
really didn't meet scme manufacturing spec, and in peoring
over the records somecne discovered that Then they can use
that mcdel as an immediate backdrop to give them whatever senssg
of urgency is appropriate con that particular Zecision.

n't understand them to use 1t ~=-

fu

I &

5
I‘

i

. LEVINE: Let me talk about that idea, because
T am ccnsulting on an assessment, and that is a very naich idea

-

conceptually and I think it ought to be done

n

it can be done|
ut when vou recognize what is really done, and when you throw

back all but the last one hundred percent of the analysis as

being not contributory to risk, then you concentrate on getting

y : ) ™ 4 1 P 3 Aty | Rndaretansi
the contributors € this light, then ycu have an anceerscancl

~f =he risk. But if you want to say that ycu understand all
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the engineering aspects of that plant in terms of all the

accident sequences that could happen, you're foolish. 1In
fact, the Ocony risk assessment is getting swamped in work
trying to meet just that requirement. I don't know how to do
it today. I think it is at least ten, and maybe a hundred
times more work than just doing a risk assessment.

CHAIRMAN KOUTS: Right, because this really dig
way down into the fault trees.

MR. LEVINE: Right, and you have to have everything
just right, and the ones that you discard because they are

1ot important -- andé once you discard them, you don't do them

"

ight. You don't quantify thenm.

CHAIRMAN KOUTS This happens to be the time for

.

breaking. Thank you.

"

ecess was taken until

(w .ereupon, at 12:03 p.m., a
o |

LY

0 the same day.)

o
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AFTERNOON SESSION

CHAIRMAN KOUTS: We were going down Saul's list.

Paul is not here toc disagree with my interpretation, b:t we

4

ie

might as well begin again anyhc¢:s. Are we really set with a
difference in attitude cn how safety gecals should be applied
in the reqﬁlato:y process? Apparently you adn Saul had
some disagreement.
DR. JOKSIMOVIC: I would say that is a fair summary.
CHAIRMAN KOUTS: Dces anyone wish to contribute to

the disagreement?

DR. LEWIS: Could you remind us what it was?

-

CHAIRMAM KOUTS: Saul believes, and it has been pointed

out to me that we are really sort of jumping in logic here,
ané we are not really talking about the application of safety
goals through the licensing process, as much as talking about
probabilistic risk assessment in the licensing process. We
are talking about this apllication being, in Saul's view, to
establish deterministic methcds for viewing reactor safety.
That is, methcds that can be tested, specific design rules
shall we say, for plants to have, which are arrived at using
probabilistic risk assessment as part of the logical process
for establishing a basis. I guess your view is that we should
look at this only as a short run point of view, at the very
best, that we should get into using probabilistic risk

assessment as a real licensing tool as socn as we can. B
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DR. JOKSIMOVIC: Yes. However I do acknowledge that

there has to be a transition period. I would like to make thay
position as short as possible, not the way they have Zrom one
president to another, but longer than that. But I think there
has to be a transition period. I think that in doing all this
we should not forget one of the main usefulness of probabilis-
tic risk assessment, and that is to serve as a tool of com=-
pliance with whatever goals we might set. I am in one hundred
percent agreement with the operant in this report where he
summarizes the probabilistic safety profile on page 72. I
guoted that this morning. I don't want to guote it again but
is says basically that there is an aspect of compliance and

ofile, which has to be a

y

it geces via the plant specific p
living thing, which has to be updated from feedback from the
operating experience of the plant, and then we will see
deviations whetnher the plant is meeting the gocals or not meeting
the geocals. I think it is up to the regulator to do some-
thing if it is not meeting the goals, or to give credit if they
are meeting the goals. I think 1t 13 a very powerful applica-
tion of PRA in the regulatory process.
DR. BEYEA: What do yocu think about the idea of

setting safety goals. You

(1)

conservatism as another tool ©
wouldn't use conservatism as a philosophy?
DR. JOKSIMOVIC: I don't know what you mean by con-

servatism. I am for realistic asgessment with adequate
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assessment of uncertaint.es.

DR. BEYEA: How &> you do that? Could you explain
a little mora how you would deal with uncertainties and
probabilities at individual steps in the stage?

DR. JOKSIMOVIC: For instance, let's talk about Thre
Mile Island. The people were scared to death because of the
hydrogen bubble, which wasn't real. 3ut NRC, and I don't want
to be toc negative, made it real because of the assumption, an
you can crea*e an ureal and physically impcssible type of

L£

1
-

A

situation. I don't think that is the way tc go. I thin
you assess the situation realistically and then you assign
uncertainties or variations which can occur in various

4

1 N
b4
-

o
O
ot

assumptions -- bu don't cover yourself with conservative
assumptions which then beccme the bounding estimates, and you
believe they are real, and when they are not real the plant

*

simply doesn't perform ti

s )
o
ot

way.
DR. LEWIS: I certainly agree with that. This isn't

really cur sibject in this meeting, but there is a lct of mis-

I
n

understanding around about what the point of conservatism is,
and I agree with you completely. You do your level bust on a
realistic basis, and then if you decide you are uncertain by a
factor of two and want to be dead sure, then you increase the
the strength of the girder or whatever by a factor of two. Bu
I have been in a situaticn in which somebedy who did a calcu-

lation that was plain wrong, because it did not conserve

o

:
|
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momentum, said well, that was a conservative assumption, but

in fact it was a wrong assumption, and being wrong 1s never
being conservative. So there is a widespread misunderstanding.
But that is not our subject today.
MR. BERNERO: I would like to be a meddlesome resourg
person. I think you are close to the subject and I would like
to invite your attention to something. The distinction between
conservatism, which is, given a model for a phencmenon to occugp
or not occur, I will provide a muffle or a suppresicn cr a
beam to hold it up, whatever device, and I will add some per-
centage or some degree of excess to that. In the safety
regulation philosophy there is a conservatism called defense
in depth, where one is dealing with conservatism by relying con
diverse means. I will prevent the core from being damaged or,
just in case it is damaged I will have a very durable system
that is not likely to melt down or, in case it does melt
down I will have a very durable containment system that won't
release the garbage. And I invite your attention that this 1is
one of the logical structures that the ACRS report contained,
that hazard state -- if you go to the probability of death off
site, consonant with that one has a family of hazard state
goals. What is the probability of significantly damaging the
~ore, what is the probability of substantially melting the

core, and given that somehow or other you got that far, what

:+ Y

is the probability that the containment will fail when

e
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challenged thus. Those three hazard states open up a structure

where you can say, they should be internally consistent so
that they all add up, one for cne, to the probability of death
off site, where one can consciously expand them and get over-
lap, and have that much more defense in depth. Of course you
could carry that to a bizarre extreme if you wish.

DR. BEYEA: There seems to be a difference of opinion
here. You don't see a need for that overlap in your language?
Is that correct?

MR, BERNERO: The logical structure first, and then ¢
guestion of should there be match or should there be overlap

the regquirements in that structure.

. BEYEA: I guess the reascn I like conservatism
r risk analysis is that you have to look at where's the
probability that you've done the risk analysis wrong? To
have defense in @pth possibly allows you to cover your losses,
to cover your bets.

DR. JOKSIMOVIC: You want an assurance.

DR. BEYEA: Extra levels of assurance.

|

|
|

ne

DR. JOKSIMOVIC: I think Dave, in his dccument,
talks ab~ut that. He talks about three suhis<tts. One 1s the

one I read, a safety profile of the plant. The other cne is
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might have.

DR. BEYEA: But I am trying to get your ideas on
how you see probabilistic risk analysis, and how it differs
from Saul Levine's position. If you use probabilistic risk
analysis directly, you wouldn't need defense in depth. There
would be no need for defense in depth.

CHAIRMAN ROUTS: ©No, no.

Not at all. The probabilistic risk assessment takes
into account the defense in depth. You assign probabilities
to these things, too.

MR. LEVINE: You have to regard probabilistic risk
assessment as not a replacement for the existing structure.

DR. BEYEA: I agree with you.

MR. LEVINE: It is just another tool.

DR. JOKSIMOVIC: I have a view~raph on that. In my
viewgraph I say that PRA better focuses the defense in depth
concept.

DR. BEYEA: I would go along with that, %oo. It 1is
a tool. i

DR. JOKSIMOVIC: So it does not replace it. It jives
a better focus what defense in depth is all about.

DR. LOWRANCE: But to clarify, as I understand it,
the overall risk analysis of a plant would include all the
systems, all the backup, all the redundancies, all the inter-

actions, ané in fact, would take into account the possibility
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1 | of error on the part of operators.

DR. BEYEA: I disagree to this extent. You might theh
o one step beyond and allow for emergency planning around
reactors, for ten miles.

CHAIRMAN KOUTS: That takes that into account?

S U e W W

MR. LEVINE: It has already been used as a basis for
7 | the current guidelines for emergency planning by NRC. It is

8 | based on the WASH 1400 analysis.

9 DR. BEYEA: Isn't it the language of the emergency
10 | planning procedures that you do not expect to get such accidentr
11 | in a probalilistic sconse. '™m*t you have is an extra line of
12 | defense, emergency planning.

13 MR. LEVINE: There is an interesting question. I1f
14 your took the WASH 1400 analysis, you could argue that you do
1§ | not need emergency planning, because the probability of an off
16 | site release of radiocacivity above a certain level is s2 icw
17 | shat it does not seem effective.

18 DR. BEYEA: I think it is a clost call in fact,
19 | and the decision has been made not to make that close call, bug

20 .5 say that ycu need emergency planning.

21 MR. LEVINE: As part of the defense in depth?
e CHAIRMAN KOUTS: It is not part of the commonly

2 . . gl g e
3 stated defense in depth, but 1t 1s an additional measure.

24 MR LEVINE: Yes.
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CHAIRMAN KOUTS: But it is an additional layer of

safety which has been added since that time. But there's
nothing that prevents your including that a probable risk

analysis toco. And Zind out what the impact is.

T T S e

MR. SALISBEURY: What are the implications, though, of
using PRA as your basic licensing criteria? Dces that mean
plant designers, if they can meet certain probabilistic risk
figures could then do =-- start doing things like forgetting
about containment buildings or back up systems ancé so forth
and so on, just on the basis of that statistical analysis?

MR, LEVINE: Well, that's not in my concept. In my
concept the basic recgulatory structure remains intact, and
simply gets re-examined with PRA to make it more rational.

MR, SALISBURY: I just wonder what -- if --

DR. JOKSIMOVIC: Well, I co somewhat beyond what Sol
said. I think that's the difference, of what I'm saying to
you is that in addition to doing that, you make the PRA and

it may show that the plants have not been designed in an

optimal fashion. 1In the past. And as PRA can be used as !
a better plant optimization tool. And instead of having some-3
thing, we should maybe take this out and put something in
which we should have had in the first place, but we didn't

have it for a variety of reasons,

DR, LEWIS: I wouldn't disacree with that.

CHAIRMAN XOUTS: In fact, the disacreement between you

B— {
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two seems to boil down to how long we're in some interim pre-

—— ey

cess,

DR. JOKSOMOVIC: Yes, I think that's well said, I
| think we both reccynize the need for that., But I think Saul
+8 more persnickety than I am,

MR, LEVINE: I'm speaking more from a regulatory view-
point, and he's speaking more from a desion viewpoint. But
| I don't sense any real inconsistency.

CHAIRMAN KOUTS: Neil?

PRA to the cuantitative safety goal?
l CHAIRMAN KOUTS: We haven't cot there vet,

DR. WALD: Okay. I didn't just miss it then.

DR. JOKSIMOVIC: Some pecple would argue that's an
ultimate application of PRA.

MR, BERNERO: I'd like to just draw a very simple dia-
gram on the board that I think will facilitate this. And
this applies to that ACRS graph. If you lock at the probabi-
lity of core melt, this is -- your initial state here and
you're going to co to some public risk., Here. The probabili
of core melt and that's a sign -- a tentative goal of 10-‘
per year there. And then given that you have the probability
of a larce release, given a core melt -- that's a conditional
probability, and in that document over that I'll cive a 1072

per year probability, and then you must say that there's a

DR. WALD: Would somebedy help me by specifically rclatihq

)
|
|
|
|

|
|
|

|

|

|

|

|

|
t]v
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large release is a death., And that has 10'6. Now, the

logical structure is you can have a safety coal that says

———————————

that no one should be threatened with death more than 10'6

per year if they live near a nuclear power plant. And the
safety goal could be given to the desicner with the construc- i
tion any way you can do it-with the most reliable heat removal
system in the world, »nd you don't need a containment buildinqL
Or you can give him that logical structure that says lock at
the defensive death concept I'd like to have. At least this
much of it in prevention. But I won't believe anything

better than that, in prevention. Of core melt. And I want a

margin of protection, containment. And on top of that, I'm

6

ness overlapping this so that the 10 = per year probability

!

|

I

|

|

!

|

|

!

|
going to give you a separate requirement of emercency prcpartdr

l

|

of death might prevail if the person just stood there a half !

|

a mile away from the plant, and I want arrangements tc haul

{

him away before the release, as an overlap.
i
Now, I can choose to enlarce these to overlap them as

]

I do with the emergency plan. That's the philoscphy of
defensive death. 3But the safety coal micht be just one of
them, or the whole system,

|
|
|
DR. LEWIS: Well, I don't understand what you mean by '
|
overlap them. That's a conditional orobability, so you [

|

multiply them. |
|
MR. BEBRNERO: No, not unless I deliberately say for you,
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Hal Lewis, because I don't trust your analysis, I want 10

th.ﬂ ma 10-3 th‘r..

DR. LEWIS: I don't understand the word overlap.

MR, BERNERO: Well, it's overlap in that I 2m demanding |

more than a sufficiency.

DR. LEWIS: Ah, that's what you mean by overlap. It was

a matter of English.

MR. BERNERO: VYes,

DR. WALD: Additional would be a better word, added
on top of.

DR. LEWIS: No, I had a picture somehow of the numbers
overlapring,and that I didn't understand.

MR, BERNERO: But you see, one is left with a choice i

a safety goal of doinc that, by that complex a logical strucs-

ture, or even in that structure, an internally co :;istent se
of requirements. Or a deliberately overstated s.t.

DR, LEWIS: I may have misunderstood -- if I may -- I
may have misunderstocod the debate here, but I thought the
debate was whether, exactly as you said, that you want to
give a purveyor of a plant or utility an cbjective, and say,
any way you do it, if you can prove to us that you've done
your probabilistic analysis correctly, and you get it below

10”6, except for Hal Lewis, 10-5, that's licensable. oOr

a

-

whether you use it as a reculatory tcol by which both throucgh

full plant studies and generic studies, and throuch isclated

|
|
— |
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system studies, you ask yourself how well the deterministic

requlatory system is functioning, and set yourself an objec-
tive which is an oversicht objective, not a licensing objec-
tive, but an oversicht objective, about how touch you ought

to make the determination for a licensing system., I thoucht f
that was the issue that was being debated here, and I may hav.;

misunderstood.

CHAIRMAN KOUTS: No, I don't think so.

|
.
|
DR. LEWIS: I see. ‘

CHATRMAN KOUTS: I think it's -- let's go back to this }
reliability of electric power, as one of the things to 3
analvze., You may be concerned, principally, as people are !
these davs, about the sequence -- TMLB orime as the major
thine to worry abcut. And as a result of your analyzing -~ |

DR. LOWRANCE: It's the jarcon. Can you explain --

CHAIRMAN XOUTS: This is complete loss of electric |

power at a plant, a station blackout, it's sometimes called.
The loss of all capability of doing anything electrically,
and inability to restore electric power in time to prevent --j
MR, LEVINE: Plus the loss of normal and emercency feed;
water which is scmetimes --
CHAIRMAN KOUTS: Which are sometimes steam driven.
Yo feed water, sc that eventually vou beil the core dry, and
it melts. This is the sequence TMLE prime.

Ané vou may be convinced that the best way to aveid thisg
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is to make sure that you're -- you have adequate backup diesel

!

power on site. And as a result of this analysis, you co

throuch a probabilistic analysis to determine that this roallyf
is a threat, and you need so much additional assurance of
power in order to aveid this, and the best way to do this is |
to get better diesels, more diesels, alternates to diesels,
something like this. So that you'll have a local suppoly of
electric power.

This is the analysis you've gone throuch usine probabi-

listic risk analysis. On the basis of this, you establish
a requirement that local power be supplied according te this |
new prescription, and that prevents the TMLE prime from being

a -- a big threat. Then you can divert your attenticn to

something else. ‘
This is the process Saul was talkinc about ceoing through;
and this is how he would apply probabilistic risk analysis. |
The ACRS, and we will be discussing their propesal
later on, has a completely different concept. They're sayinc |
for this particular plant you do a complete risk analysis,
taking into account all risks, and if as a result of this,
yvou find that you satisfy all these numerical criteria using
this complete risk analysis, you're home free.
DR. JOKSIMOVIC: And then the verification comes into

the picture. And one subject that I was in particular

interested in, how do you verify that the coals are met?
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' down acain. It may be what you -- once you cet the process

And that's when we have to go into the coperation -~

MR, LEVINE: By the way, I've stated I have nc problem
with the AR(S proposal. I just think it's too early. Maybe
in ten years from today.

|
CHAIRMAN XOUTS: Yes, you've said that. This is a transir
|

the ACRS criteria, or in applying your methcdology, in prac-
tice it would work out exactly the same. You isclate -- the

reason vou don't meet the ACRS criteria is that TML2 prime

stands out there, andé drives the curves over., In which case

vau pDut on some requirements on the plant to bring it back

working right, using ACRS methodolcgy, it may be it falls back |
to beinc just -- i

MR, LEVINE: I think I ought to point out something on %
this debate, and that is some people, Sandy, have looked at

Nkrent's criteria, to see if current plants meet them. And

|

|

|

|

tion period, and as a matter of fact, it may be in applying ?
|

they meet them very hardily. They then start putting the
plants -- they put them at Indian Point -- they put a specific§
plant at Indian Point, Limmerick, zion, they were way under |
the criteria. Thev tren began to increase the population
density. And they just meet the criteria with 38,000 people

per square mile. And I have %o point cut that Manhattan is

| 26,000 pecple per square mile.

CHAIRMAN XOUTS: Now, vou're talking about the specific |
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numbers in the criteria, and we really want --

MR, LEVINE: I think that's a very important peint,
thouch. And that is that most of the goals that people have
proposed will not represent, would not be very trying for
existing reactor desicns to me.

CHAIRMAN XOUTS: Does that apply to the 10°2 also?

MR, LEVINE: That's the gquestionable one. Some WASH
1400 plants, per our analysis, will not meet that, Some of
the newer analyses say you will meet it, I think that's a
tough one.

DR. BEYEA: Depends on the steam explosion.

Depends on which kind of reactor too, deoesn't it?

MR. LEVINE: Yes.

Wwhat has happened is the new analyses -~

CHAIRMAN KOUTS: Yes, finish,

MR, LEVINE: The new analyses that are beinc done are
the physical processes that occur in containment after the
core melts, Which is what determines what the probability
of a bad rupture is. Are beinc done much more carefully
than we did them. There's more known than when we did them.
There's new data, there's new analyses, and they're findine
that the probability of a bad rupture is lower.

DR. MAZUR: Can I try some wording to an answer to our
second gquestion to see if it micht be acceptable and incorpor-

ate vour concerns? And excuse me that I hawve abbreviated
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from some of the lancuage, bu% in my cwn words it comes out
like, but initially goals should provide background for jude-

ments rather than specific licensinc requiremen:s. However,

|
i

after a transition period, allowing for scphistication of coals

may guide specific licensirg actions. Would that incorporate
your =-- both of your views?

DR, JOKSIMOVIC: Could you say that acain?

DR. MAZUR: Want to do that again?

DR, JOKSIMOVIC: I was trying to take notes, and it's

| a little tricky.

DR. MAZUR: All richt. Initially, safety cocals should

' provide background for judcments rather than specific

licensine recuirements., Hewever, after a transiticn period
of growing sophistication, the goals may cuide specific
licensing actions.

MR, LEVINE: The first part of ycur statement is tco

| vague.

DR, MAZUR: Too vague? Okay.
DR, LOWRANCE: And the second is too shere.
CHAIRMAN KOUTS: Bill, that's =--

DR. LOWRANCE: Dces anyone have any other comments?

DR. JOKSIMOVIC: I think you can try another inspiratiocn.

DR, MAZUR: I will accept modificaticn.

DR. JOKSIMOVIC: I don't think that you're far away from

my standpoint.
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CHAIRMAN KOUTS: Would you like to operate on this?

DR, LOWRANCE: The first part does not say -- would

vou read just the first part acain?

|
|

|

DR. MAZUR: The first sentence is supposed to acccmodatef

you. Initially, thcse should background fecr judgments rather

than specific licensing requirements.

DR. LOWRANCE: Background for judgine the zdequacy of
existing reculations?

DR. MAZUR: Backcround for judgine -- and also for
quiding the development of new reculations.

DR, LOWRANCE: Yes, richt. Adequacy of existinc recs

and cquidine develcoment of new reculations.

DR. MAZUR: Development of new reculations. But rather

than specific licensinc requirements. However, -- after
some transition period of crowinc sochistication -- this is
too sharp, richt?

DR. LEWIS: Well, I won't argue with it.

DR, MAZUR: The cgoals may cuide spvecific licensing
action.

DR. LEWIS: I acree with that,

DR.. MAZUR: No, Hal --

DR. LEWIS: Well, I think it's both too sharp and too
vacue. That is to say, like great truths are both true and
false., Guiding specific -- no, it seems to me there is

actually an important point here because the objective of

|
|
|
|
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-= the only way I can see the cbjective of licensing a plant

-- really in the last crunch, licensing, geinc into a hearing

with a procbabilistic objective is clearly for the NRC to be
completely prescriptive about the way the prcbabilities are
computed, That is to say to allow essentially no leeway on

the part of the computer. So one just moves the prescription

to a different level in which thou shalt assume that the
probability of rod failure is 3.87 times 10‘4. Thou shalt
assume and so forth down the line. And you know better than
anyone how many probabilities have to be enlisted in making

this kind of thing. And that strikes me as -- if it were

possible -- a shade mcre ridiculous than other thingcs.

MR, LEVINE: If you co that wav. 3

DR, JCXSIMOVIC: That's not in any way what I was i
sugcesting,

DR, LEWIS: I understand that, but let me speak to it.
Necause it seems to me, as I mentioned earlier, that it is |
a principle of American justice, that when s~ “ebody coes
into ask for something, they oucht to know what's reguired of |
them. And to have the probabilistic analysis done other thané
in a prescriptive way, different ways by different pesple, juit
puts us back into the old game cf using non-quantitative meanJ
for judging the adequacy of different pecple's probak listic
analyses.

CHATRMAN KOUTS: There is =-- coinc back to Okrent's |
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prescription, there is a way of dealing with that too.
Whether you like this particular way of doing it is another
matter. But he has a risk assessment panel which is supposed
to act as a supreme court.

MR, LEVINE: At which he cauced that, that's why it's
called a risk assessment panel,

DR, JOKSIMOVIC: That's the certification of that.

CHAIRMAN ROUTS: This is certification of that.

DR, LEWIS: Oh, this certifies not the techniques used
in the calculation, but the -~

CHAIRMAN KOUTS: But the whole thina.

DR, JOXSIMOVIC: It finds out if the numbers are wrong.

CHAIRMAN KOUTS: EBut the whole thing. It does every-
thing.

MR, LEVINE: I lean more towards Salisbury's version.

DR. BEYEA: How big a staff would they have?

CHAIRMAN XKOUTS: Three.

MR, LEVINE: That will hold up licensing for ten years
a plant while they rehash every number.

DR. LOWRANCE: T wonder if Mr. Bernero or somecne else
would tell us how -- I'll say this new system, understandinc
that there's no sincgle one system in mind yet, would differ
conceptually really -- not procedurally, Sut conceptually,
logically, from the way things are cdone now.

MR. BERNERO: I'll take a crack at it., Richt now

R S
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the system, in a very fuzzy piece of locic, not a hichly

rigorous numerical logic, approaches the reculation in a

rather multifaceted way that is called defense in depth. Some-
times the scope of defense in depth is defined differently.

But it says, in the first place I will make sure that the i

|

radicactivity is tied ur in a fairly stable fuel form. That's |
my first line of defense. A risk analysis will tell you that

|
;
is not really terribly important. ;
|

Secondly, I'm going to put it in a nice piece of cladéing

and we selected something that reacts with water. At hicgh E
temperatures., Then I'll put it in a very sturdy, and not onlyj
have a sicnificant barrier, but a verv sturdv metal svster, {
stainless steel, Monel, depending on who vou are, the -- Y
and then I will have a whole host of systems which are reliabl‘
to shut that thing off and to cocl it, so that .t won't cet |
into trouble. And then I will have another layer of systems
that are called accident mitigators, emercency core ccoling

systems that will assure it being cooled even if the pipes |

break. And then I will have another layer I'll call the
containment system, the big building and coolers, and spravs,
and things like that, that never mind how it happened, I

think you are coinc to cet in trouble and wreck the core or
have the system severly damaced. And I will “ave this defense

in depth of a confinement, a containment, and ways to ccol it.

|

And lastly, I'm even goinc to assume that something cets off #j
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veld 1 and I want you to orcanize the pecple around there so that

2 they can run away from it. And so that's the lowical st:uctur;.
3 It has crude reliability tests in it. The single !ailur‘
,
4 criterion is a reliability test. And unfortunately, it's |
5 blind to som2 key vulnerabilities, But nevertheless, the |
6 present system, by dividing the problem in that way, consciousiy
7 attempts to deal with uncertainty by overlapping the require- j

8 ments, by wearinc mittens over gloves, so to speak. ;
9 Now, the safety coal approach could try to be so riqoroui
10 that it would take you right to the -~ the real thing is

11 health protecticn. I mean, really, there's about a couple of

12 | billion dollars worth of plants at stake here, and I'm sure

13 Saul knows about how serious a threat that is, but our busi-
14 | ness is to requlate for public health and safety. 1It's his
15 business to worry about his investments.

16 We could go richt to the public health effect, and say |

17 that's all that counts. Anéd we want a safety coal that

18 defines the level of threat to the public health., Or we can

19 have a safety goal of a logic that I tried to sketch on the |

20 | board that tries to segment the problem just the way the

21 existinc process does, and cive the probabilistic tarcet
22 to each element of the overlappinc set, or of the deferse in
23 depth set. And the . secondly, raises the questica that was

addressed in the present scheme of operations, of more than

pL sufficient -- apparently more than sufficient requirement.
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Defense in depth overlappinc to make up for uncertainty.
I can have my objective as the ].0"6 probab _lity of a death, i

and then I can say, well, if you can assure me you've cot 1?)'6

you micht do it without a containment, or you might do it uith:
a perfect containment and no cooling preocess.

DR, LOWRANCE: But histerically, over the years in
each one of these systems, whether it's a containment vessel,
trapping systems, redundant cooling systerms, and so on, it

seems to me there must have been cesicn coals in mind that is

tied to some vision of the worst that could happen.

MR. BERNERO: But not probabilistic goals. Or reliabi-
lity coals.

DR, LOWRANCE: What kind of ccals were they? :

MR, BERNERO: Just cut feeline, you knew, yeah, that
airplane is safe enouch to fly.

DR. LOWRANCE: Well, you had to decide how much meney
to spend on the containment vessel and how strong to make it
and all of these kinds of things, and evervtody knows from
basic desiaon experiment exverience, and experience in everyda?

|
life, that vou have a whole rance of possibilities in front |

|
!

of you, or the industry did, and you asssume some things.

MR, BERNERO: We accepted -- the reculatory process

historically accepted relatively inconsistent answers. Riqhtf

noew if we accepted containment systems over a fairly breoad

spectrum that would speak to the given -- given the probability




velé 1 of a larce release given a core melt, we accepted things

l
!
|
B rancing from a boiling water reactor Mark I containment which !

3 is a relatively fragile containment, but -- and acceoted larce

4 dry containments which are quite sturdy. And they were all

}
|
|
5 accepted under a deterministic approach which was blind to ‘
|
|

6 those differences,
7 MR, LEVINE: Let me try to just amplify what you said. |

8 These decisions were made on the basis of cood encineering

judgment., It was, for instance, decided that a cross cata-

10 strophic rupture of the reactor vessel did not have to be

|

|

’ |

i1 | considered. In the safety design of reactors. That was done !

12 | on a judement, basis judcment by a lot of people that that
|
13 | probability was low encuch that it weuld not contribute to

14 the risk. %
|
15 | That turned out to be true, These encineered safety .
|
16 ; features which were desicned for -- towerk for non-core melt 5
1 % accidents turned out to have enormous capabilities to handle
" | core melt accidents, as shown in WASH 1400 and other risk i
19 i assessments. So they were done on -- as are many things in ;
20 | inis world, on the basis of the combined judcment of a lot of :
21 very smart pecple. j
2 | DR. LOWRANCE: But you knew that before WASH 1400. I é
3 ; mean, the firms that desicned the reactors surely went throuqH
“ i exercises, some of the routines of WASH 1400, ;
25

MR, LEVINE: Some of them did, and many of them didn't.
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And many of those subroutines which I saw were just plain

|
}
|
wrong, and so forth., They were in the early state of the art,i
and they didn't include a lot of things they should have :
included, and so forth. !
CHAIRMAN KOUTS: Generally speaking, thouch, the thines
that were overlooked you overlooked on the conservative side, 3
MR, LEVINE: Yes. !
CHAIRMAN KOUTS: All built into the orocess. What you
did, if you didn't understand it, was you tried to construct
an envelcope which included everything you thoucht would take
place. As soon as you decided what it is you had to take
care of, then you took this approach because, after all, the

encineering was defective in these cases.

MR, BERNERO: But unfortunately, the logic -- though

that was the locic of the regulatory process, it was flawed

because the envelcpe approach doesn't necessarily envelove the

problem. The auxiliary feedwater system was named earlier. {
We found in retrospect differences of 100 times -- a factor |
of 100 difference in reliability from one plant to the other l
and the reason was, it wasn't even in the envelope. It wasn'd

even in the envelope. The envelope was out there worrying

about emergency --

MR, LEVINE: There's ancther flaw in the thought proces

and that was in connection with thinking about reljief valves

N 3

as cpposed to safety valves. PRelief valves weren't safety

-
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vel® 1 oricnted so nobody paid any attention to them. And they

2 | should have been.

3 There are other examples of omission like that, That

4 | prA would have broucht to the [ore. Now, all I'm saying is

5 if you use PRA now, you can correct those omissions in the

6 | same process.

7 DR, MAZUR: The assumntion seems to be that you didn't
8 know what you were doing before, but now you know what you're !
9 | doing. !
10 MR, LEVINE: TIt's just another tocl that helps you con-
11 sider a thing more carefully and more thcrouchly. |
12 DR, MAZUR: But one wonders in ten years what will be

13 the tocl that will allow us to correct all the mistakes we're

4 | goine to make now. '

i
i
15 MR, LEVINE: Well, hopefully, we'll have it better, won't

16 | e, }
17 MR, BURSTEIN: We will undoubtedly have more experience.

18 | And if nothing else, that's part of what gces into this.

20 ing whether there really is much difference between the

|
|
|
19 DR. BEYEA: I've been thinking about this., I was wonder-
|
g
!
21 defense in depth philosophy and the probabilistic risk |
l

- assessment., There's two ways you can handle the uncertainty.

23 One is the defense in depth philosecphy you mentioned, at each |
| |

4 stace, where you micht require conservatives. The other i
i

|

35 thine is to0 do it with PRA and then just add on an extra fou{J
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orders of magnitude. |

MR, LEVINE: Now, wait a minute, The defense in depth
philcsophy does not ccnsider failure of any system in the
plant, except halfway. And it can still work if it fails
halfway. And it doesn't melt the ccre. The defense in depth |
ohilosophy stops short of total reality. |

DR. BEYEA: Well, let me chance the word then., The wozd‘
that -- the words that Bob was usinrc about cverlap, what's the
-= what's this overlap then? One way is to require conserva- :
tive overlaps, in your calculations. As a way of guarding
acainst uncertainty. Lack of kncwledce of what's goinc on.

The other way is just to do an assessment, a straicht
WASH 1400 or the equivalent, the modern equivalent of it,
and then just say, well, that might be uncertain by four orderé
of macnitude. So we just add that at the end.

MR, LEVINE: Well, but people are tryinc to do the
uncertainties., You can't have four orders of macnitude on the:
up side. We know that just on the basis of experienced
success and failure.

DR. BEYEA: Well, some number., I'm not -- In other
words, these are in principle. Any reason that you couldn't
put the conservatism at the end rather than at each stacge?

DR. JOKSIMOVIC: Not only that, but as we co throuch
the analvs.s, we propacated uncertainties.

CHAIRMAN XOUTS: Let's just answer the guestion richt
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away. I see no problem with -- I think that Hal Lewis cave ,
the answer earlier, You calculate realistically, and then
you put on the safety factor later, and it's just as -~ the
same sort of thing you were talking about.

DR, BEYEA: So in a sense they are equivalent, if you
have an extra margin for error. With the PRA, you -- :

CHAIRMAN XOUTS: You may feel that you want to add a
defense in depth because of that uncertainty, or you may feel
that vou want to add it into the mathematical structure and

then see if you meet the mathematical structure, you don't

need & further defense in depth.

DR. BEYEA: Well, let me clarify what I mean. I'm
worried about how do we take into account the fact that
Brown's theory of the Three Mile Island events,which are
outside the envelope, or outside the standard analvsis that
are beinc done in a particular moment in time. That's what
my concern is. i

DR. JOKSIMOVIC: But we account for them,

DR. BSEYEA: How? It didn't account for Brown's theory.g
I+ was ocutside the analysis. It was not --fires were rejecteé

in the original WASH 1400 as non-contributors to the risk.

|
|

DR, JOKSIMOVIC: But we're not rejectinc it any loncer,
|
DR. BEYEA: But you can't assume that there are no more?

events that are out there that are not anticicated. You can'%

assume that in 1931 all --

—1
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MR. LEVINE: The question is will they be contriku- !
|
|

tors to the risk.
DR. BEYEA: Well, ir a post-accident analysis, WASH 1400£
concluded that the cground stage fire did increase the risk i
by 25%. i
MR, LEVINE: Which is nothing. E
DR, BEYEA: But now you've considered into the risk
analysis, Three Mile Island indicates that relief valves |
were a major contributor to certain --

MR, LEVINE: To what risk?

DR, BEYEA: To the risk =--

MR, LEVINE: Not to the release of the radicactivity.

DR, BEYEA: No, no. You're sayina then that all events
that could lead to the release of the radicactivity are
included in the current risk analysis.

MR, LEVINE: No, rno, I would never say that:; I have
never said that. In fact, I deny that I'm just saying that.
I think it's hichly unlikely that there are events that will

cause larce releases that haven't been uncovered.

DR, BEYEA: But how do we guard against that error?
In fact, that may turn out to be the dominant error.

MR, LEVINE: I don't think so.

DR, BEYEA: The dominant risk in nuclear power may te
the ability of the people £o -- of the risk assessors to

assess risks, .
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DR, JOKSIMOVIC: Well, we have what you can call cocmmon

cause failures, and the kind of stuff that you're talkine abou;
is an example of common cause fajilure, It's beinc a major
f£lood, a major fire, a major earthcuake tha" has a multiple
impact on the plant.

DR, BEYEA: No, you don't understand that. In other
words, the Three Mile -~ what is the thread of Three Mile
Island ¢o the risk system?

MR, LEVINE: Three Mile Island fits almost richt on our
curve, you know,

DR, BEYEA: YNo, it would be on the certainty curve,

MR, LEVIME: Pits almost richt on the WASH 1400 curve.

DR, BEYEA: YNo, I disacree with that.

What accident are you takinc as the equivalency?

MR, LEVINE: Well, just look at the consequence anc
it fits on our curve, screwhe ‘e between 1 and 400 per vear.

DR, BEYEA: Cecnsequence in terms of what, release of
radiocactivity?

MR, LEVINE: PRelease of the radicactivity.

DR, BEYEA: That's hard to understand because if you
look it as a classed non-event, it dcesn't meet your curve.
In fact, it's a factor of ten hicher than your curve.

DR, LEWIS: I didn't know WASH 1400 2id a BMW reactor.

MR, LEVINE: Ue didn't.

DR. BEYEA: But --




vels 1 DR, LEWIS: So what are we talking abcut?

3 MR, LEVINZ: But *he society has ured -- the nuclear

B
i

|

3 1 industry has used the reactor safety story to apply to all

4 | reactors in the United States.

5 DR. JOKSIMOVIC: That may be what is wrona.

6 DR. BEYEA: And therefore you -- now, wait a minute.

Let me understand this.

8 ; DR. JOKSIMOVIC: Well, that's why we're settinc plant

9 i specific studies now.

10 ! DR. LOWRANCE: One should not equate WASH 1400 with all
11 ; probabilistic risk assessments.

12 | DR. BEYEA: Saul just said it was on the curve, richt?

13 SR, JOKSIMOVIC: I think what Saul had in mind was cne
4 | eventry.

15 ; DR. BEYEA: I would like to understand -- you s=id that
16 % you don't acree with -- you agree that actually there may be

17 : event sequences out there that you micht have overlooked.

18 MR, LEVINE: I believe we started this with the WASH

19 1400, that there's no wav we're assuring mathematical closure |
0 on completeness of accident sequences. And there may be

21 accident sequences not identified. And, we then said we

22 | thoucht that they would be not likely to be significant

23 contributors to #e risk. That means like chancina it from a
24 | factor of five to ten upwards. Since we did WASH 1400 and

=3 circulated all kinds of people for comment, ncbedy found
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an accident sequence that we had not covered in the siudy.

There were sore that occurred that we did not cover in the

study,like the -- but they didn't change the risk significantlf

So what has haopened in the world of experience since we
did the study confirms our judcment that whilc there surely
are accident sequences out there which we did not find, they

were not likely to contribute to the risk.

DR. BEYEA: To the risk of what, to the accuracy of the

study?

MR, LEVINE: To the birds.

DR. BEYEA: To the two reactors you studied, cr the
reactor populations of the U.S.

MR, LEVINE: Well, at the time we macde that study, we
thouaght to the reactor poculation of the '',S, Since then,
we've learned better. We've learned that the BMW reactor
looks significantly different from those two reactors we
loocked at, and that's why the IRA pregram is goinc on now,
and we are locking for other outlyers in the --

DR, BEYEA: So if you used -~

MR, LEVINE: That's what the auxiliary feedwater study
has done.

DR. BEYEA: But the use of WASH 1400 -- the use that
was macde by society =-- did include events that were not

anticipated in the way it was used.

|
|

-

MR, LEVINE: I'm not sure that 1 understand your gquestion.
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DR, BEYEA: Okay. I'm just amazed that somehow the

Three Mile Island accident -- to me, it's very amazing that
somehow that is used to confirm the WASH 1400 analysis.

MR, LEVINE: It just happe-ed that its consequences 2011‘
on our curve. We had a sequence similar to that in WASH 1400J
but it didn't fit the BMW reactor., Because we had a relief
valve sticking open accident. We called it a core melt acci-
dent, with an asterisk saying we weren't sure it would melt, :
It had the failure of feedwater, the failure of early £oodwat¢%
and the sticking open of the relief valve and BMW reactor,
the relief valve opened just cn loss of main feed, and not ‘
on loss of auxiliarv feedwater. When that was found, that

was strictly fixed, so that now that accident sequence is the

same in the BMW reactor as it is in the cormbustion reactors.

8v adding this very strance secuence to the system.
DR. MAZUR: Dié part of the sequence include the
operator shutting off the cooler? |
MR, LEVINE: No, no one knows hcow to medel that.
MR, BERNERO: If I may interject, I think basically if f
you loock at the probabilistic risk analysis such as WASH 14004
it portrays an intricate svectrum of accidents sequences thati
lead to public health consequences ranging from the very E
severe, virtually throwing cut everythinc -- the entire core |

inventery out into the bicsphere -- down to a lot of even

|

|
x
2
severe accidents, ccre melts, or severe core damacge accidents,
_—
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that don't have sionificant off-site effects, like the T™I }‘
ones, What we have learmed since WASH 1400 is that ves,
indeed, it's Surrey and Peachbottom are not surrocates for
the rest of the population. What you find when you lecck at
plant svecifics analyvses is you find uniquely di"ferent wavs
of wiping up auxiliary systems can change the probability
distribution. And on averace, I would savy that of the PWR's
in this country, Surrey haprens to be one of the better ones.
Or at least it was one of the better cnes about the time of
TMI 2 accident, And what we have done is the risk -- I don't
quite acree with Saul about the risk beinc pretty much the
same -~ I would say that the orobability level for that
scectrum of accidents is about as -- was about an order of
magnitude or so hicher than WASH 1400, 3Both out of corplete-
ness problems, you know, the missed sequences, and those
reactor types that haven't been looked at, that have hicher
levels of protability., Than Surrey haprened to have,

But nevertheless, the spectrum described is inclusive.
There's not another mechanism hidden in the woocdwork that
can come out and throw more curies into the bioschere. You

know, because we've already got the span. And what we're

dealing with is variations on the probability that we're usine

CHAIRMAN XOUTS: Have we bothered this cne enocugh?
DR. BEYEA: One last thing. How did you deal with

uncertainties in orobabilistic risk analysis?

|

|

|
1
|
|
|
!
{
|
i
!
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vel? 1 CHAIRMAN KOUTS: That's a question we will discuss in
2 much lencth later. : '
3 DR, BEYEA: That's all I want. !
4 CHAIRMAN KOUTS: I wculd like to move on to the next i
5 stage here which I don't really understand. Saul, would you
) like tc tell me what your number three means?

7 MR, LEVINE: How do you set your safety coals? |
8 DR, MAZUR: Clarify this -~ let's leave this cne

9 unanswered, and co on to three,

10 CHAIRMAN KOUTS: Okay.

11 DR. MAZUR: I was just clarifying our status. I think
12 we haven't gotten an answer =--

13 CHAIRMAN XOUTS: But you had some wordine which faul --

14 DR, MAZUR: I think it wasn't accepted. And that's

15 all richt.
l
16 MR, LEVINE: Well, Hal objects to it, aird I do too, |
|
17 | because I think the second part of it is too foreion. I have |
|

18 no objection to saying it but I think it's meaningless. Because
19 the second nart of it is too far in the future, and it's
20 probably too precise. I'm not sure we'll ever need to do

21 that.

L
o

DR. MAZUR: Well, maybe we should just hold in abeyance

v

this one and move on to the -- Ijust wanted to clarify it,

[
.

MR, LEVINE: 1If you all want to put it in, I wen't -~

5 OR. MAZUR: But we didn't reach anvthing like one would |
|
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CHEAIRMAN KOUTS: Would you read the wording that's
objected to?

DR. MAZUR: However, after a transition period of

growing sophistication, the goals may cuide specific licensingé

actions. That's what people don't agree with. We surely
don't have to close. It just seemed well worth notine.

CHAIRMAN KOUTS: Well, this almost unity with vou and
William has disappeared.

MR, LEVINE: Well, I don't mind saying it, but I think
it's pointless. I think it will be overtaken by time
probably., It savs may, but -- so it dcesn't say will.

DR. JOKSIMOVIC: Well, let me try one -- how about

trial use?

MR, LEVINE: I have no quarrel with the way it is wcrded

now.

CHAIRMAN KOUTS. I think there is a difference in
attitude and anything that is done from this point on simply
papers over the difference, which I think is a bad practice.
So I will try a resolution of this that will not paper over

the difference and will emphasize that it exists.

MR, LEVINE: And you - L report to us tomorrow mornina.‘

CHAIRMAN KOUTS: /i« ¥ {ill report to you, okay? And

if I could have vour stautement?

|
!
i

|
|

|
|
|

|
|
|
|
|
|

DR. MAZUR: By all means., I will write it so that you |
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can read it.

CHAIRMAN XOUTS: That will help a creat deal. Under-
starcdability, Readability.

Going on to number three, could ycu explain the gquesticn
of how you set the goals?

MR, LEVINE: Well, the question is hcw should cne
approach the settinc of the levels of risk in safety coals?
How does one aporoach it, not what shoulc they be?

DR. MAZUR: Plant information. Now I have a little bit
of the same prcblem with meaningfulness and clarity. Now
i~ seems to me that gquestion presupposes we have cdecided that
safety coals should be quantitative whereas it seems to me
that to this noint we have really not specified and the arcu-
ment would aoply as well to whether they were or weren't,
and I wonder if we shculd --

MR, LEVINE: That's the cther questicn, I asked, I
think.

DR. MAZUR: Add a question, 2(a) or scmething.

About o raise the issue of should we have gquantitative
geals?

MR, LEVINE: I think we ought tc discuss that. I think
it's a pretty invelved and technical discussicn. But if you
want to discuss it, well --

MR. SALISBURY: Well, we already have cuality of goals

down there.
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vell 1 CHAIRMAN KOUTS: I think it's central tm this panel,

2 | isn't it?

3 MR, LEVIMNE: Yes, it certainly is.
4 DR. JOKSIMOVIC: Or it ought to be. 1
5 DR. LEWIS: There are several cdifferent issues that are

6 kind of wound up in a simple sense. If it's a question of
7 how you set an overall goal, you know, whether you want to .
8 | set a 1076 or 1073 or 10=9  an@ then there's a separate ques-
tion which is that if vou were to set guantitative goals on

10 hopes of systems or you set a quantitative cocal in an over- |

n sight sense, not a licensing sense. That is, if you let --

12 just as a conjecture, let the system run alenc the wav it is

|

|
13 now, as capriciously as it now runs, vou set a »anel consisting

4 of the people around us -- around this table, who do the kind
15 of review orocess, a nd say by and larce these people aren't
16 makinc reactors safe enough, and then you whip them a little,
17 and they can do it the way they're now deing it, but a little
13 harder. }
19 There really are two different visions of the future. 3
|
20 And thev're both guantitatively based. And one is more ;
i practical than the other. i
'
22 | MR, BERNERO: May I sugoest that logically it seerms to !
{
3 | me that if you go at Saul's third question, how does one --
4 what is the philosophical basis cf a goal cr an elerment of %
2 |

a ccal -- I think you naturally face qualitative and quantitative
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goals in an almost infinite spectrum. One that leaps to mf;d

is that if, as a philoscphical basis, you say every reactor
oucht to be enclosed in something, that limits the release of

radicactivity if something goes wrong, what we call contain-

ment, that's a philosophical basis, that there ought to be
an enclosure. |
MR, LEVINE: We already cot cone like that.
MR, BERNERO: New, the qualitative goal -- cne can have
a qualitative goal that says there should be a hichly reliable
containment around a reactor building, or you know, a reactor
svstem, That is a qualitative goal. One could amplify on
that and say as a measure of high reliability and there should
be a highlv reliable containment system, and I will cive vou
a catalocg of six challences that it must endure successfully
without failure as a measure of that hich reliability, and
lastly, I can do something like that up there -- I'll cive
you a number, the probability of a significant release definedi

as Okrent defines it shall be less than or egual to 10'2 per |

challence by a given challence. And that is a gquantitative

goai. Now the one in between with the cataloc of challences

is a hybrid. The one that says a highly reliable coal and !
1

only practice will explain what hichly reliable means, practici

and judcment called, I think it's a natural evolution that a
gualitative coal =-- many things only lend themselves to quali-

tative goals, that no one really knows how to cuantify it morﬂ
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ve32 1 | rigorously. And I think in each area the fundamental philo-

2 | sophy opens the door to the use of at least a gqualitative goal

J | quite locically a hybrid coal, and in some cases perharps, f
4 | a quantitative gcal. And I think the guesticn is cpen as cne

§ | looks at coals cenerally. The structure of the coal cne can

6 | chocse either qualitative or carry it up to the gquantitative E
7 | and I think it's natural. ;
8 DR. LEWIS: Even your cqualitative ccal is quantitative, |

9 | in the sense that when you say highly reliable, somebody at

10 | NRC in the end is going to give a binary decision on a plant.

11 | The fact that a number is binary doesn't make it non-quantita-

12 | tive,
13 | MR, 3EBNER0: Yes, but hichly reliable micht merely be
14 | Gefined -- it micht be defined in a dumb way, a thick wall.

15§ | You know, some klutz micht say a hichly reliable containment |
.
16 | building is one that has a thick wall. '

17 MR, LEVINE: Are we talking now about guantitative versus

|
18 iqualitative guals? |
i
19 DR, LEWIS: How to set levels, |
c
|

20 MR, LEVINE: We're talkinc about how to set levels.
|

21 | T think you set the direction of whether the coals can be

22 | quantitative with a central gquestion. Are we going to discuss |
n

23 gthat later? |

24 i CHAIRMAN KOUTS: Yes, with question five,

25 i MR, LEVINE: Well, let's talk about how.one should co Z
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vell 1 about setting levels of acoals, and I sugcested that they shoulﬁ

2 be established at levels that do not contribute to the sum

3 | of man's existinc risks sicnificantly, as a first sta*sment of

ohilosophy.
5 DR. MAZUR: What does significant mean?
6 MR, LEVINE: The reason I haven't done that is because
7 vou now cetting involved in setting the number; it could be
8 | 1ov or 1% or 1/10W? |
|
9 | DR. LOWRANCE: Well, that's the guestion. g
10 f MR, LEVINE: 3But we're not talkine about quantifying !
1 i it yet. We're talkinc about setting a framework. tew I'll
12 |

tell you why I sucgested that framework. You know, you have

13 | 4o shink about how vou're going to do this, not what's

14 ; sicnificant yet., What's significant is another step. There
15 % are a few elements that come before what's significant. ©So

16 i at this point you have to say sicnificant.

17 | So I'm talking about a comparative tasis. You compare
18 é to other risks. And another questicn is what oth.r risks |
19 ; do you compare to. And there are two ways to compare risks. ;
20 ; fne is on the basis of averace values, what is called in |
21 |

technical terms, expected values, the areas under these

“ | crazy curves we draw. There's a sort of an averace, if vyou

“
3 save encuch of them. And ycu have to compare that to say,
24 ; .
. average occurrences of cancer, Or fatalities in other acci-
|
25 |

, f
1 dents which are collected statistically, or projected in the |

B—
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way we croject on curves.

And the other thing you have %o do is to compare them

to other accidents that can have a broad rance of probabilities

and consaquences just as reactor accidents can.

So you can not compare just averaces, or just accidents.

You have to compare both.
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Y. LEVINE: 1I'm 20ing bv the comparativa frare-
work that savs it should »a low compared to man's other |

risks and it should comoare Hoth averaae values and --

2. KOUTS: Do you have other kxinds of 3ecisions

that vou have =0 make, assum_tions cther than this nar-
ticular -- comparisons of yuur safety gcal chbijectives with

others?

You're clearly talking now ahout a set of logical!

assumptions which ara to underliethe seructure of your
i

fumerical gsoals. :
MR. LEVINE: That's correct.

MR. ROUTS: vVow, one sucsh is based on

n a Soemoarison
|
1
of the conseguences of £1e32 =22)3 26-—=arai =- Sensaciences|
|
of similar ar other means o0f 7aceritiac =Qrar Or without
:
Jower, or whatever it is. !

AR, LEVINE: Well, I talked about comparinc them |
tC other averages values, which would include, for instance,

the normal cccurrance »f canc

1
"
]
o
oF
»
ot

-- normal Lackground. |
SR. LEWIS: 3ut vou den't confine yourself o
other ways of making power?
MR, LEVINE: That's correct. I corpare %c all )

DR. BEYEA: This still isg =- :

MR, LEVINZE: All accidents 3us ®o technology.
OR. SIYEA: This is one way of doing it.




-4

paE 39}

3 to that.

3 DR, 3EYEA: It's a consistent chilososhy, I |

5 mean it is a consistent ohiloscshv.

6 OR. X0UTS: Well, it's a consistent philosocihv. :
7 There ara2 o%her dossible tiaincs vou can include. About tnel
3 Fuestion of axposure of the most exnosed individual. i
9 MR. LEVINE: iell, that comes later. This is a
10 ceneral philosovhical approach. My naxt categery is E
1 imoortant elements of -- i
12 DR. XOUTS: 1I'm just trving %o find out what a:ei

13 2 ==

14 "ell, nac, I den't -- yvou have told me 3
15 that vou'ra coinz to 1u1se scmething which is based on in-
16 tearation ovar a2 curve.
17 MR. LISVINE: 3ut also of the curves toc. ot
18 just the --
19 DR. XOUTS: How about damaza to workers?
20 R, LEVINE: TI'vae just talzed about orohlerms.
21 OR. ROUTS: 1I know. So, what is ‘your corplate
|
22 set of things that yvou're coing tc use to guids veour
23 Criteria? This is what I'nm ==
24 « LEVINZE: Under this ohilosophical aporoach, |

T &
.
"1
1
j

. ) n . . . - L a2 o« af %
m7 next subject is the degree of s»acificitv, that's what
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it should be in and out, and that's a lonc

That's the next Juestion.

nvlete set of assumntions.

tions for this.

formulation, which is

lika the whole
balieve
under

but that doesn't make it the richt thing to do.

is a risk that heavy rain will make my house slide down
hill an
at the bottom of my little

&
-au

in any way with whether I think there should
be a Diahlo Canyon power 2=lant, a nuclear ocwer »lant 8

miles from my home.

DR. ROUTS:

LEVINE:

e lamm nost.

I don't see what

I just don'®t think

the way

So you really are --

This is nmv

3

<

ol ca

s

-

wis's

L
o

n

wn

I'm coing to arcue that I don'
idea of comparing lists *acauss
it's like looking for the wallet
It's somethingc e

Tor examnle, where T liva in fanta 3Barkara,

£fall into the earthcuake fault that hano

hill, which is not a canable

the risk

ch is in

comoleta

object.

assum>ticn,

L and HL

0 me of

3

or sheculd

-

w2

it's related in any wav.

(N

that I thought we ha

[ 2
9]

list of thincs.

this is your com+

Lewis's

.

there |
the |

-
D

O

r
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accectability of risk., That's immortant, ané that ccmes

[

2roperly managed.

-

suild a nuclear
the other risks
I could make it

endure in life.

I would spend that nickle, hecause it would re

worth it, even though bv this standard, I woul

v
-

compared with anvthing excent the henefits we derive fronm

"ow‘ -
L0,

w
v

vey --

O

Later after we've done our hest 0 assure that the risk is

I don't think -- vou know, for examnle, if I coul

Jjust don't see that the risk of anything we should ke

8CYZA: What is your alternative? How would

R. LEWIS: The ba fits we derive fram doing it

142

sower

0
. .

ant that had a risk comoarable to
we assume in lifa, but for an extra nickle

1
ten to the minus six of the other risks wﬁ

- -

[0
i)

o

0.

neeg to.

-

L
O

with an honest effort to auantifv =0th ==

DR,

3EYEA: Sc vou have a risk benefit methodolocy

-

OR. LEWIS: Well, not methodclocy, hecause that |

sanctifies a thing which is a vervy mysterious thinc to me. 6

.- -

MP, LEVINE: don't think that there is such a

methodelocy.

DR. LEWIS: Well, ves, I 3idn't sav methodolegy.
DR. 3EYZA: You criticize cne apwrcach, but I
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den't understand. You have =0 articulate more as to what
you're cetting it before I can understand what vour alter-
native i-.

DR. LEWIS: . I believe -- I'm iust repeating my-
self -- that the risk we assure for anything we do ought
to be measured against the henefits we derive from dein

T -
- -

g
1

9R. BEY

In dollars?

'

i
didn't sav that. I said guantified

9]
w
“
t
X

w

L8}

>
-

in the best way that we can, andé if vou want to make th
commen unit of the two 2ollars, feel Zree. I nmay choose
to make it scmething else, but I think we need a sccietal
understandinc that things which ars often measured in

1. &2 : : 2 L - e - o
Sifferent units still cften have to te cenmparad with eacix

cther, and that the procer =-- the thing acains:t which we

(

measure 1 risk which is pz~t of a cost; whether you want o

29

4 & : : - ; y e
cr henefit we get from doing it. The risk -- we all kxno

0
«

2z 3 - - -
fzom the famous table that if I <o canoing for six =inu

v

2z
I incur a ten to the minus six chance of drowning and I
on't measure that ten to the minus six against the sare

risk of smcking 1.4 cicarets, according to the table,

we all xnow, tecause I don't derive any jov from cigarets,

L}

dc derive great joy from cancing.
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You know, I just think that comparing a risk of
one thing with a risk for ancther maXes dnl? sense if thevy
are truly alternate, identical wavs of oroviding the same |
benafit, and there is no such thing in this racket.

The closest thing vou could come to it, perhaops,

re scme perhaps similar alternate ways of croviding elec-

tricity, hut the much touted comi.arison between c¢oal and
auclzar means of producing electricity I taink is guite
badl misused also, »ecause the Zdeqree of discemfort or
threat or cause asscciated with those twe technolocies are
just so different that to add them up in terms of what is
the risk of killing the person is to misuse the threats
that each orovides to cur sccia%r, 1s measured acains: the
common benefit, which is electricitv, so I would argue varzy
strongly in favor of going risk -enefit without the word
methodolocv.

DR. BEYEA: This is good, but your alternative is |
heloless. I wouldn't know how then to use it as a nhilo-
soohy for setting safety =--

DR. LEWIS: That doesn't mean that doing something

which is wrong is right. Of course it's vervy difficult, and
!
I said, vou guantify it as best vou can, and there's scne |
{
things we quantifv simply by societal acceztance. That's
absolutely true.

DR. MAZUR: I don't understand the difference in
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vour argument. You may object to the difficulties of com-

paring risks from two different sources. Wweuldn't you alsc

e difficulties of having ¢2 bring into commensura-

9]
(]
s |
0
[
"
W
1.'

tion radically different units of risk ard ccst and benefit?
DR, LEWIS: I never said it would be easy, but
we do it every day of ocur lives.

DR. MAZUR: One would make exactlv the same ¥in

of objection to hoth schemes or neither.
|
92. LIWIS: o, no, no, nOo, ne. One is irrational

the other is hard, and there's a big difference.

DR, MAZUR: ‘lell, I will just raverse it. Cne

is irrational. Ths other is hard, but the one vou say is |

DR, MAZUR: Sure I 3o, and I also considar tetween

scretimes to Zecide 1ow to 3o these things, “ut that's the

waar+ and soul of avervdav lifa,

we don't convane zanels.

POOR ORIGINAL
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146 |

M2, 3URSTEIN: Coces that mrean that vou would not
have a lizit or a level of =-- nerhans asscciated with a
nuclear safety coal?

DR. LEWIS: Ok, ves, I would, but -- we're talking
about item 3, how to approach setting levels., I would
azoroach setting the levels in terms of what we're willing
to pay in terms of risks and other thincs for the tenefit |
0f the electricity. There are peovle in our society who
believe the electricity isn't worth a damn. You !'10ow, it's|

ruined cur lives and we shouldn't have it. Tor them scrasci
1

r

ri

QO

it. UYe shouldn't be making elec ity anywav. e nea2é a |

societal judgment arout the leval of the benefit, and then

or

we have to do our best to translate :hat into 2 gz2a2%

~ . e . s =" - - -
The cost is “oth rmonev and ris and man oth

or
b
"

taings. It's very hard. I'm not sayinc i: was easy.
MR. LEVINE: I have the floor. ;
DR. JOKSIMOVIC: I'm sorrv.
MR, LEVINE: PFirst, Hal is exactly right intellec+
tually.

DR. LEWIS: You will use good words to make them
sound bhad.

MR, LEVINE: I think vou ara. I have made the
same arcument.

DR, LEWIS: Intellectual is not a had word.

MR, LEVINE: I

n
(5]

wouldn't

- . & :
I Selisved it werse,
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be here. I have made the sare arguments »efore that the
idealistic way to set safetv coals -- %o make risk benefit
comparisons. My oroblem is I don't think anybody has the
foggiest notion how to define benefits in quantitative
terms. Also to compare commensurately benefits and risks
and if one wants to go that way, it's.a l7-vear project of
research.

If you want a safety goal in a vear or two, I'd
do it on a comparative basis, and that's why I simply want
t0 compare =--

OR. LEWIS: Well =~

MR, LEVINZ: I think we can czrobably shcw today
that the unknowns and the inconsistencies, the uncertain-
ti2s in making the comparisons are lass than they wculd be
in the henefit risk comparison.

DR. LEWIS: What I would sav to that is %o sav

that vou're doing the wreong thing well Adoesn't make it

right. I mean the evidence =--

MR. LEVINE: == better than the right thing nct
SO well,

DR. LEWIS: YHe. I don't acree with that. The

thing woreth doing is worth Jdoing bhadlv. In some areas we

»

chieve this relationshi

o
‘0
tr
o
a
<,
®
19
e |
"
’-..
w
~
w
v
b
(oM

benefits sim=ly

o

Y public consensus. That's what has hapnened in aviation.

e

In aviation the risks =-- airvlanes can be nade safar, no

POOR ORIGINAL
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gquestion. I know how to make them safer. We all xnow how

toc maka them safer.

We don't parcicularlv want to “ecauis2 we've

learned how £0 accent the rerafit, match it acainst the risi

and live with it. ‘lobody has cuantified the benafits in
any wav that is commensurate with the wav in which we
antify the risks, bHut we'va learned to live with that
situation.
I think that's “etter than comparing it with
bus travel. 2uses are safer, vou know.
DR. XOUTS: Allan, mav I sucgest a third philosonhv
that we could consider, and if you don't mind I will take

-
-

DR. MAZUR: 1If we exclude temporarilv Srom socist

those pecnla in small grouns who are adamantlv on one side

or the other of the ceontroversy, then I weould sav that
there exists in societv on a civen time and olace notions
ahout what kind of risks are horrendcus and noticns about
what %ind of risks ara minimal and thev are hasecd on all

Xinds of thincs and they surelv aren't -- 2raference xinds

of things, but nonetheless there are such notions, and

o

coming out with some specification of what such numkiers

D D

rather than 7cing tarouch the impossible oreoblems of

w
"
I

é
|
|
|
!

%

i
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evaluating risk versus benefit and the ecually impossible

ones determining equivalent risks from difficult and non-

cemparatle alternatives, what one shculd do is attempt to,

as individuals in society, ficure out whers do the sensibils

ities lie, and let those e th2 statements of what are
70ing to he reasonable risk goals.

It is simply a2 matter of readinc what seams to be
the sercentinn of that groun of neorle at that time,

MR, LEVINE: ZHow ¢do vou aoely that?

DR. MAZUR: You dc it by a number. Ffor example,
if the ccals are to be stated in terms of risks to an in-
dividual near the plant, cne gets sone notion in that place

and that tine of what is an azzentable risk.

i

It is verv claar that risks on the order cf a
one in a hundred chance in a given vear that vou're ccing
t0 have a serious exposure is not coinc to be accectahble.
On the other hand, once we start talkinc akcut
minutia level risks like tern %0 the ninus saven peodle
who aren't terribly opinionated -- I'm leaving out sur-
20sely those who will object to anvtiing or these wﬁo.will
escouse anything -- are just not going tec he totihered Lty
that level of risk, assuming one can convay to them what

ncéeed it means.

[

Now, cbviously, there are going to be uncertain-

ties, as in all of these things, but I would say that we
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can certainly star: %o get an impression of what are ;
|

realistic numbers which, whan cresanted to ceovl2 in an !

intellicent wav and in-deoth discussion., not on a Juestion-|

naire form, but where vou make sure they actually have sore|

ﬂ

sense of what vou're talkinag about, they sav, "Gee, that

i3 a0t an overwhelming xind of risk." 27 whatever criteria|

thev're usinc.

"
0
¢]
]
®
o
b
I
o
a

DR. XOUTS: This is a restatament o
vou said earlier.

DR, MAZUR: %Well, it correlates with wihat I said |
ecarlier, ves, I ocbjected to the arbitrariness of the whole|

thing, intrcducing it at the too, civing it to the bottor.

1Y

. % : - 4' e - -
tO Te that the way to do it is cO girtesctlv to &=

MR, BURSTEIN: That's a nublic accestance kind
of thing?
DR, MAZUR: No. It's not necessarily an issue of

acsectance or acn-acgentance. It's mcre an issue of what
peoola at the time taink of a reascnable --

DR. LEWIS Then vou exnlain the henefit to
ther at the same time, of course. |

DR. MAZUR: 0Of course that will b»e a ccnsidera-
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DR. MAZUR: Well, not necessarily. It isn't
alwavs. People aren't as all rational as we sometires

talk ahout them around =--

!
DR, JOKSIMOVIC: Let me try to understand what Dr

Lewis said. I heard vou and I'm intercreting that you
are in favor of setting guantitative safatv cecals.

DR. LEWIS: Yes.

DR, JOXSIMOVIC: You're not in faver of using
comsarative risks studies as a basis for it.

OR. LEWIS: I hooe to answer it clearly.

JR. JOKSIMOVIC: Okav. 3ut you may be in favor
of using other bases which could be some kind of a combina-

€0 ruct2 Slovie -- koot

h

cion of orofassicnal judement an
straooinc and formal analysis.
These are sorme o the items that Paul Slevic did,

=yt since we have the benefit of his weork over here and

!

the YRC has paved a lot of money for it and 20k can guantify
. : i

i -=- and more to come -- I'm using Paul Slovic's -- I ;

exnect a commission from him for this.

So if we can come up with some of his attributes

li¥a ne's advocatine and we can assign sore narcentacves --

use a combination -- and we can combine all tikis in some

£aszhion then, then that would he acceptable.

T ~

2. LEIWIS: If I understood what you said I would

.

orotably agree with 1it.
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=0t maybe no.

MR, LOVINE: I'm not sure I understood.

DR. JOKSIMOVIC: 1I'll agree tahat we should set --

MR, LEVINE: I understand the first nare.

DR. JOXSIMOVIC: All right. Fe dcesn't tiaink a
comparative risk studv should he used. There has to be
some other hasis which I haven't heard him define the
problenm,

DR. "MAZUR: The risk is justified »vy the amount
0f "enefit. If the henefit is big enough you take more
risk. If the bhenefit isn't creat vou :ake little risk.

DR. LZWIS: Absclutely.

DR, JORKSIMOVIC: =2ut in doinc so. we shoull =iar-

cise ocur judgments on that. We should axercise cur 2x-
perience and we should go thrcugh some formal n»rccess of
makina sure that the assumotions have heen consistent.
DR. LEWIS: 3ut we should do the very best we
can, and that includes the way we 40 sions, a combinaticn

0% judcment, study, expnerience, research, interviewing,

thinking. intellectualism, %he whole works, the wav we 3o
anvthine we want to do that is hard. This is hard. I'm not

underestimatine it.

MR, SALIS2URY: How would vou halance the benefits

for the shareholdars, the electric utilities versus the

‘

general »ublic and --
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DR. LEWIS: would be very hard. Our job is
the ceneral public, as a matter of fact, so that one is

actually not hard.

MR, LEVINE: You can ask Hal a hundred guestions

like that and he'd tell vou each one is verv, very hard. i

DR. XOUTS: Hal, wculd vyou stop using the word

"hard" and use scme other word?

DR. LEWIS: Yes. Intellectuallv challenginc.

DR. ROUTS: It may be something you could Zdo in

an afternoon. To me hard means something that reallv is

taxing and will take a long time and a lot of effort.

MR, BERINERO: You are suggesting, Hal, deing a

or cost Henefit analvsis that implies 2 varv

icult comparison of two things that serve a sinilar

function. 1It's either mvy vacation this

1'm going tc get my electricity or other decision, and

]

|

|

. |

summer or the wav |

|

|

seme |
|

you're looking at two alternatives in

(o5
3

that

-
-

ifferer

[

re

.

nose different threats, have different benefits or

in

different sub-elements of penefits, and it implies that vou

ara forced to make the cheoice only on that »asis, no matter

how difficult that hasis is, and we do do this in every day

23w, f
It seems to me Allan Mazur is suggesting that the i

sociological apmroach savs is there some scra2ening methed '

whather you even need %tc do that. !
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1 I detected, and I'd like to ask Allan to sseak
2 to it, almost a justification for what Saul is tryinc to |
3 dn. Sol seems to say if it doesn't add significantly %o
1b1¢ N the everyday risk of ordinary lifs and in ceneral elec- :

or
"
P.
)}
[
"
-
.‘-
w
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n
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"
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ere is no need to go do that 2ifficuls

cross-tenelit analvsis. 3ut a sociological test 0f -- it's|

S O W

telow the %hreshnold of concern.

I oot stuck on the witness stand one time when

9 I was asked, "Why do you find this clant acceptatble with

10 a four millirem per vear routine exocsure?” Thers was ;
1 ne regulation to justify that. And I said, "I don's Xnow g
12 what four millirem per vear does =0 the human tissus, and |
13 I certainly don't know how the human tissue res=cnls =3 it,

13 :ut I Knew all the Aiffarent wavs I can 7at fcur =illsrim

15 22r vear, and that's well helow rmy threshheld of concern.® |
16 I just don't want to take tha trouhles to scrt it
17 cut. I don't have to.

18 w3, LIVIND- In fact, that's hard to sort it out., |
19 MR. BERNZERO: It's wvery difficult. It's %welsw ,
20 | the thresh ~- that seems to be what vou're savina, Al, ;
b3 SR. MAZUR- That's one asnect. I mean, wiszh t=e f
2 Proper sociological dissercation, I could exvmand cartainlv.

o

I would just mention that it's not surorisinc thas Zaul

24 fas made that xind of statemen: hecause he is, afser all

25% a menber of this side, and I'n sure if we stars --
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Laughter in the meetinc rcon.)

DR. MAZUR: And in fact mav I make the point, and

I know we're not sunnosed to talk about numhers in here
Dut if vou ionore the wav thev got to the numbers, as I
like to do because I think it's so silly, but if vou look
at the numbers, not surprisinglv, thevy got to a ooint that's
Feasonable. I mean, if vou look at these numbers vou have
to think, you know, they look all right. %ho's going to
really object to these kind of numbers and it's not because
they got him in some convincing wav, hHut it's hecause at
the and they came up with numbers that, given what we know
about people like us, we figured empathetically, gee, yeah,
those are numbers that necole just aren't coing %o ges |
terribly usset abcocut, unless thev have some other reascn.
For example, there is a major accident that cets

all kind of exposure, then obviouslv you start brincing in,

as hoth of us pointed out, vou start bringine in scecial
concerns, and these things are very time =-- temrporal, and

what's biq in cne vear isn't “ic in another vear, -ut

' -

2ro>ably -- ves, The answer is ves,

DR. KQUTS: BEal, I think I'd porefer to look under

the lamp post.

DR. LEWIS: Well, evervone prefers to o0k =-- can

ing in defense of myself, and then I'll |

D
r

be

I just say on

shut up. As a conjectural world, for example, one which I ==




IS8 |
i

1 and I know I'll be misgquoted on this =-- I could imagine
i%l” 2 that one might decide that the nuclear mears of making l
3 electricity is infinitelv prefarable to arv other method :
Fy now Xnown -- 90il because we don't want to SO to war over ;
§| o0il, coal kecause it ruins the upper atmosohere and it's ‘
6 irty and it uses a lot of space when we start our strio i
7 mining, and nuclear is clean and neat and comnact, and so i
8 that we'd be willing to take far more risk comcarativelv ;
9 in order to derive the %enefits of nuclear supolied elec- ;

10 tricity.
n I'm not saving that that's the way it weculd come

12 cut, but it's not inconceivahle that it would come out that

13 2. I den't see such a conclusion comine nut of anthing ‘
13 that involves ccmoarative risk analvsis. g
15 DR, MAZUR: Absolutely, but that's a different :
16 issue altogether. %We're not making a 2ecision whethiar one ;
17 should or shouldn't go nuclear, hecause that could ke tied |

18 to jus% such concern.

19 OR. LEWIS: Mo, I'm sayinc, you know, as we set --|
20 we're talkinc about hew to @0 about setting cuantitative |

|
21 safety standards. I could irmacine wantine to set them at f

22 3 riskier level than a comvparative risk analvsis would .
23 lesave vou %0 succest, because of the other henefits. Ue
24 accept greater risks and aircraft flight than we do in bus

25 travel bhecause there are other Henefits.
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Ve don't do it by comparative risk analvsis.
DR. MAZUR: Preciselv, hut the reason vou will
come to a scecific case that deronstratas that is hecause
vou're ¢oing to come up with a risk factor that's within
the range of sensibility of peoola.
OR. LEWIS: That we have tc dc onlv things that

are within the range cof sensibilitv, of course, I acree,

Sut sometimes it's very difficult to detarmine what that
rance 1is and acain coming Sack to the aircra‘s industry
2xample I know peoole still who refuse +o £lv on airplanes,
Sut the vast majoritv of sociatv, %he wvast majority of
ceople hava come to accest it even thouch everv time a
Qundred nectle get killad it's ia the nawspagers 33 a1 head-
line, although when a hundred Deonle cet killed ia 2 mining
accident in the Philippines, it's Page 24 of the newsoaver.

Peorcle are diffarent abcut that sort of thing

'
Sut they've come to accept it without ever teing 2olled on
it or asked whether they would accapt 297 2er hundred million
Passenger miles or a hundred =-- sort of vacue a
anéd I have nothing acainst that. That's a fine way to do
things.

MR. LEVINE: A very temporal wav.

DR. LEWIS: Sure it's temporal. AZzsclutelv.

MR. LIVINI: Plames could crash in mid-air aver

8
(%1

tka 7vrand canvon.
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1 DR, LEWIS: They chanced evervthing. f
2 MR. LEVINE: Chanzed evervthing. liow they're E
3 accidents and it doesn't chanc2 aaytaing. ;
4 DR. MAZUR: == DC 17 accident, of course, zecpla ;
§| woulda't ride on DC 17's till -- ‘
- VR, LEVINE: OC 17's. Now -- |
7 DR. BEYEA: I'd like to comment. The methodeolo- i
8 gies -- mention the cone that I favor. TFirst of all, one ;
9 cf the protlems I have with Saul's methed, take sorme frac- ;
|
10 tion of existing risk, is that I don't think it's trans- {
1" farrakle to all technologies in scciaty.
12 If you say that vou're allowed to increase the
13 risk bv one tanth, if vou have 17 technclogies, all cf
14 wnich vou're allcwed to fall under this catecory, then
15 vou've doublad vour risk. If vou have a hundred tachnolo- |
16 gias vou've muliiplied vour risk v 117. %
17 MR, X3ITS: I'd like to okject right awav, becausé
18 I'm not sure that's what he said. There are benafits.
19 Thare ars henefits,. |
20 YR, LEVINE: I said of the sum, tie sum of all |
21 tashnoloaias. z
22 DR. BEYEA: So each new technolocy wvou'd have to g
23 look at the previous technological risk and be allcwed -- E
24 we, LEVINZ: You can add up -- w2 did it in WASH- |
25 1422. 'le added up =-- half a dozen risks we studlied.
|

«
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Can only go hicher if we studv scme more: it can't ¢o

lower.

DR. BEYSA: You know, I'm saving avery new tech-

nology is allowecd to do this. That's what I'm concernec

about, but vou're saving vou would --

MR, LEV NE: Let's sav vou make 1%t one percent.

There aren't go.ng to be a hundred new technologises.

DR. BEYEA: Chemicals, toxic chemicals. “What

I'm saving is we have to lock at the time dependent risk.

That's all.

MR. LEVINE: You know, nothing vou said is im-

PR, BEYZA: T™he other orohlem is %hat commari-n~

these existine risks invelves some weichinz® orocess,

is a value judcment which has to be made, and there are

some peovle in this societv, perhaps a large number, wae

have a factor of alpha which is much greater taan 1.2
which mav be like a hundred.

DR. JOKSIMOVIC: A hundred.

DR. BEYZA: A hundred, veah. Some seorle wculdn

live =-

D®, JOKSIMOVIC: Thev wouldn't live. They
wouldn't do anvthing ==

DR, BEYZA: There are nenvle who the fact ¢t

the accident =-- the reactor accident at Indian Point
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could kill 193,797 neople makes nuclear power absclutely

unaccentahla to then,

DR, LEWIS: Most of those cecple <don't “now it's

17,091 over the course of the naxt 37 vears.
DR. BCYEA: Whatever chev know, their sercesticn
is that that larce event =-- it's a selective value judgment

that thev make, and vou may say thev're nuts, but thevy're -+

I don't know a criteria for nutheed, so -- it's a public
serception that this is a value judgment.

MR, LEVINE: I think vou have to first off verv
carefully -- it's fine, vou have to taka2 into account
sublic serceoticns, hut you cannot deal with irrationalitv.

", RTYTFA: Pew asout valus judarent? UTou value |

2 Sertain ==

a

|
|
YR, LEVINE: == nublic serc-ctions give vou value|
i
judgments. You cannot taka into account irraticnalicy in |
a rational analysis. Generallv, vou have to lat that we:-

1

n the pclitical »arocess.

[

itself out
R. JOKSIMOVIC: Alzha should b»e a finite nurber?

2
MR, LEVINZ: Irrationality =-
R

.;;
t
d
15
<
1
]
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DR, BZYEA: I have different risk --

M. LEVINE: =-- he impossible.

'n
O
"

DR. 3TYZA: I have different risk facters
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two technologies. They don't look the same. Which is
wetter? Which is more rational? How do you decide which
~urve i3 more rational than the other curve.

DR, MAZUR: There's a causal oroblem, and that
is doesn't one's oooosition decend on one's nercenticn of
risk, or doces one's percenticn of risk devcend on one's
ocpoosition?

DR. 3EYEA: 3o0%th, but the main necple in the
middle, i* seems to me, are the pecnle we'rs talking about.
We're not talking about the frince.

DR. MAZUR: I would argue that, from scme ==
considered thouzht and study there ars 2robably very, vervy
23y vecole who hava an opinisn on either side for or acainsg
nuclear sowar hecause of an avaluation of the risk Zfactor.

DR. BZYCA: Sc vou're saying that the ceonle's

aoncarn ovaer nuclear -- doesn't have to do with safety? :
nE. MAZUR: Whether thev are for it or acainst
it is minimallv determined bv some quite -- estimation

. 4

|

0f its henefits versus its risks, which then leads -- I ;

will be for it or acainst it. I would say there is orok- |

ably mininal -~ ;
92, BEYEA: Mv experience is just the oososite.

I've t=alked to a lot of people opposed to nuclear ccower. l

D2. MAZUR: Well, I know, tut you got them aftar |

chav are hoth opnosed and have a risk sercestion, and I'm

R ——
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saving =-

DR. 3EYEA: VYNo. 1I've talked to veonle who are |
concerned about it. They are varv concerned ahcut the fac:i
that there micgnt be long term deaths in the future, '

DR, MAZUR: I'm sure thev're concerned, and thev
articulate that, but what I'm saying is if vou follow
ceonla like in studies and see, first of all, do thev changsg
their percaption of risk and then do thev heccome oprosed,
or do they bhecome ocoosed first and then chance their
serception of risk? You don't cet a clear picture that

risk perceztion led to their ooposition. To the contrarvy.

It locks more lixe one's dosture, which is larcgelv de;endenﬁ
ara vour =alistics, whatnce, It determines “oth vour align-
ment and vour rercentions,

DR, BEYEA: I vou look at the historv ¢f nuclear

Dower, ==

DR. MAZUR: I have in creat detail.

CR., BEYEA: Okay. Onposition to nuclear oower is
very perinsherallv related %o questions of safatv then,

DR. MAZUR: YNe, no. 1It's intimatelv related, but
;- ‘avince the reason the nerson is for or acainst it is

not because ¢f an assessment of safetv. ‘Most of the neorlse

whe ara adamantly €or nuclear power are 30 -2cause thev've

chcsen a career line that »suts them in, sayv, engineerin

U
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and work for a power companv or a utility or some

that, and nanv of the ceonls who are coposed have followed |

gsimilar --

thing

9R. 3EYFA: Let me hacktrack a listle bit.

vou thinx that different 2eorle will judge risks with

diffarent weights?

0%, MAZUR: I'm not claar what that reans.

DP. BEYEA: Do vou think that different

dividuals in societiss will weich different xind

b

risks differentlv? This was the same averags extectation |

value, but 2ifferent riskz curves will be judged Jiffersntly

by differant 2eonle?

Do S A T~ =p= gure what that neans. I
carfasely =2l3ar =c =3 t=as She peonl2 whe On”0Se nucle
sowar consiier is nuch riskier than the tecpla whe fave

i, ani thev consider the “enefits much less dv

shemes than tha necpls who faver ic.

am, 3ITYSA: ‘™hat about the fact that ~eorl

acgree2? Scre of hers in the room night agree that
averaca ax»actaticn value of two technolocies ar=
the average risk.

DR. MAZUR: The averagse risk?

DR, BEYEA: 3But the risk spectrum might
3

“ad +he orohabilitv of ten »illion peonle dying,

w
okiect

(D

"

)
o

-

-
-

W

te

if%arent. In other words, there micht be an event wh

Do

|

ive

ieh

whica would
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be everyhody on earth, an

MR. LEVINE: Mo

OR., BEYEA: ‘'Mat

concerned about any acecid
no matter how low it was.
DR, LEWIS: Yocu

exists a orobakility thas

wioe us all ocut.

DR, BEYEA: No,
checize ¢o make; if I %“ave
nolocies == I maintain th

wavs and hav

DR. MAZUR:

-~
Ce

DR. XOUTS: As

a possihiliev now ==
MR, LEVINE: 3a

DR, XOUTs: Thi

coal Zdoes

—
MR, SALIS3URY:
7R, XOUTS: ==
MR. SALIS3URY:

lead %o this take-o0ff shenomenon tha

-
Oy
4

2 that micht be very small.

re than evervhodv.

t would a2 more than evaervhcdvy.

m7 temmeranent -~ I'C he verv

ent which had that orchabkility,

're not seriosus kLecause th
the earth and

gsomething will kit

a tachnolocical

Yasi Ay - - i

e
1
W
'y
wl

at 4ifferens =ecnle ju

wi

e dif€arant values in =-

rtainly that's true.

a matter cf fact, we hava

sed on ~--

s is 20al, recause if the use of

ot
[ g
Ww
4]
48
7]
ot
O

No sossihility of --
atmosnhers,

- ﬁ\\a:.
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Dé. LEWIS: Zero?

MR, SALISBURY: %Why do vou sav that?

OR. LEWIS: This is really one of the »ig con-
cerns.

DR. KOUTS: fhc biggest concern of coal burning
now is whether the carbcn dioxide in the atmosphere would
cause the atmoschere to heat up 2nough o becin to »oil the
caron dioxide out of the ocean. If that's the case, we
get a Venus situation on sarth, and it dces destroy -- |

DR. BEYZA: And so that's the kind of svent that

would ke reallv concerned about. Other pecsle den't nav
any attention to that. The risks are judged diffsrently

s diffarent peonle. If there's a value judgment comrorent
in here which is non-scientific hecause vou kave a snectrun

cf risks, the risk curve, and there's no wav of matching

two curves up in terms of --

MR, LEVINE: But how would vou 4o it -y raticnal
analvsis?

DR. BEYEA: I sav you cannot do it by rational --|
vou have to make a solitical dacision as how -- eventuallvy
vou have to make a colitical decision as tec what's =oine |
t0 ==

MR. LEVINZ: So we micht as well just corntinue
thig -~-

DR, ¥FYEA: We, no, no. Whv is what I sav of
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some impertance? 3Secause the resal choice, it seens to ma, |
it moe == £his factor, what's sore fraction of man's total |
existing risk, but is the question of a choice of elec-

tricity that we make. I think this societv has made the

choice that electricity is sometiiing that this society

wants. Yot evervrody, as Hal savs, but most neonle have.

So the real choice we have to make is hew do we
choose to generate 2lectricitv?

DR, LEWIS: There's ancther chcice we have to
make, and that is to what extent do we want to encourace
the use of elactricitv &0 Aisnlace all the other fuels?
For example, there is another world neonle %talk about. a

-
-
. -

-

lv elactrifiad world in which we encouraze neocdle to get
=id cf the coal syndrore, get rid of the o0il, heat their

2ouses with heat oumovs, nowerad hv Wisconsin Slectric Powear.

There is that issue too.

DR. BEYEA: That's a questicon of hew vou generats
electricity.

DR. LEWIS: Yo, no, nc. That's not a cusstion of
“ow vou cenerate elactricity. That's a cuestion of whether

vou ought to greatly increase the amount 0f electricity vou

DR. BEYEA: Fine. Tha%t could be done by a number
|
of diffarent wavs. If vou want to do that vou could do that|

bv a2 number of different technolocies, and the cuestion I

b e
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solitical

par

OR.

AR.

decision because we have diffsrant areas in which

8 Fisks,

and we

~.

-n

alesarnatives.

LEVINZ:

to

That's not clear &5 me, but =--

Let me go on. Just let me finish.
twe more seconds to finish.

I'd like to held it to the subject

And so I at least think that

this sccietvy has made a decision that electricity is a
renefit and the zuestion is what are the choices we have

do that and it's on that hasis that the level should

I agre: completely that --

I+'s verv easy if vou start weichine

the »rohability of war, and the

the =2arta.
Sut we can "ut 1t i1into an

ave a naticnal nolitical decision.

aroposing is the comparison of
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a connarison cf alternative wavs of cenerating elactricicy
As I statad this mcrning, =-

DR, ROUTS: Judced on what terms?

JR. 3E¥YTA: One can sat criteria, for instance,
in terrms of risk of war, risk o2 Jdeath within 37 miles,
risk of death hevend 1) miles, risk of earlv ceasi, risk
of delaved death. 1I'd say 17 diffarent catsgories.

One can lcol: at tha wvarious alternative wavs of
ganerating electricieyr, oormarins thess risks and then
trying -- as a goal, as I rentione® this mornin~ which is
£0 make nuclsar sower small in all those areas. As a

safatv coal,

That leads into whetier or not

On ¢the cost benefit -asis?
Viat on a cost “enefit hasise,

The

safaty coal

nuclear with other means 0f seneratinc electricity

DF, LEWIS: I will take excedticn to tha
just the reason I nade this other »noint, that that
that it's a zero sum gane, and I 2on't want %o ass

it's a zero sum gare.
ares that we
anéd th

ne=2¢, 1at

coal or bv eil

have 3 certain

the choic

amcunc

o Law
- - -
assumes
e that

you
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I'm saving it is not a zero sum came. There
axists a perfsctly respectahle bodv of, if vou'll forgive |
me, intallectual activity which arcues that in fact the |
really impertant thing is to sto3 burnine fossil fuel and i
to electrify the world in such a way that ve don't buzn
anvthing.

There ars onlv twe alternatives there. One is |
solar electricitv, which I wouldn't bet ny countrv on, and
tha other i3 nuclear electricictv. I don'% kxnow any others.
Mavbe there are.

DR. 3SEYEA: And? GCo on.

DR, LEWIS: Well, that's a world in which you

Zam'e ima 3 zava sy~ zame on “iffarent ways cf ceneratin~
alactrizity,

3", SCYSA: 2Jut vou just said there were.

There': solar and nuclear =--

DR. LEWIS: When vou compare nuclear varsus coal, |

vou're assuming that the ootion is whether vou make elec-

tricity by nuclear ocower or “v coal cower. That srasusnOsSaE
|

1 zaro sum game that these are altarnatives. The 2alterna-

tives mav he, as I would orefer to see then, whether it

pavs t0 generate nore electricity, both bv nuclear and

[

11 accent

coal generation, for example, or bV neither. I

nR. JORXSIMOVIC: 1Ratier than burning oil?
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OR. LEWIS: Rather than buraing oil.
DR, 3EYEA: The whole lanacuace was in ter~s o?f

alternasives, You were talkine alternatives --

DR, LEWIS: 1I'm sorry. I oromise to shut uz.
D2, WALD: I'm a litele suzzled =scausas I =himk

what you're sugcesting addresses the issue of a safety zocal

for electricity generaticn, an? I have no cuarrel wisk con-|

sidering that if that's what vou want to huyv with !™C's

monav, bdut I understoced that we wera talkine

Y]
w
t
0
[+
o
0
b
"

safetv gscal for nuclaar powver nlants or for nucls2ar ocera-
tions, and there's quite a difference. As vou ocinted cut. |

the factual »asis for one is cuite diffesrent than the

]

ther, and the consilarations have to az-1'" &5 &Nt 23k

9f each and every nrocess for csenerating 2lactrisisv and !
that seems o be the area %that vou're succestiny ani I
suncose an artibtrarvy ruling is the sclution. "That safesy

goal are we discussinc?

I think that one's imzortant., 1I'm not at all
acvarse to its Heing civen oroser considaration. It has

DR, XOUTS: I think we're discussing a safetv
coal %o he used in connection with nuclear ocwer plants.
And the succestion that's heen made is that a wav to arrive

‘ . z s & ! : : . =
at that saletv goal is throuch cénsidering nther wavs of




ST )
1 generating electricity teo, but there is ckjection to that |
{
2 also. This is one means, -- but, ves, we're considering i
3 nuclear power gslants. %
4 Well, we're just nct going to arrive at any ?
1b33 |
5 conclusion here. There certainly is a range of opinicns |
s on that. The philosophical basis underfyinq choice of ;
7 aumsers, and we may just have to fall back on Allan !a:ur'si
3 sonclusion that at scme Doint we say ves, those are goed E
9 enough. |
10 NE. BZYZA: The consensus is we'd make them all ;
n taree of the goals. ?
12 32, MAZU2: Another wavy of -- mavbe we mizht
|3| wan~ to se2 if there is consensus on wavs not to do it. ;
14 T don't mean trivial ways, but =- !
15 | 92. X0UTS: I lon't think we have encugh time. E
|
“% 53. MAZUR: I was thinking more in terms of ways
17 that had beern advanced as real candidates that we migh
18| feel could =--
19 | YR, LZVINE: The three wavs that ara creposed
201 mare, four wavys? Tour wavs.
2‘? DR, MAZUR: In fact, vou're teing 2 pessimist when
12i you say we're not going to come tO any conclusion. Ac- g
13% +yallv. we've come to many conclusions.
3‘; DR, ROUTS: Yas, we have.

35 DR. JOXKSIMOVIC: Teo manv.
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As manv as there are ceoola.

DR. ROUTS: I think we mig

J'

talk akout -- now, what do you mean >v what

contain?

MR, LEVINE: How much detail shoul?d be in them?

A lot or a little? Whv?

DR. XOUTS: Trving to answer <hat

that I think we're going to be svending 7uite a »it of tix

on tomorrow, so why don't we just £ry not

&0 answer that

ht in fact go on to

should thev

is somethine

o

today? Because, as we co through all of these prodosals

of safetv goals, we'll find scrme thats have very faw attri-

butes and scme that have verv many, anéd I

to have to trv ¢

(& ]
vl
W
or
r
[
%

dewn »n sorme zoi
to which one of these annroaches, if anv,

like to recocnize. Ckav?

MR, LEVINE: That's what I had

-
-

..0-

think we're going

is one we would

-
.

-
-

Af viaw aa

mind, lookine

at that list of thinkgs and deciding which should be in,

which should be ocut.

DR

PR. KOUTS: Okay. %We'll e doing that. MNow,

let's g0 back to the cuestion that we costnoned, which is

should we have guantitative safetv coals?
MR. LEVINE:

DR. KOUTS: All right.

'R, LEVINIE: I think == and I eca

2xamples on both sides -- vau know, --

I'd like to talk aktous that.

cive scme
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DR, XOUTS: I just take it back. We'll oven =~
wa're supoosed to have a coffee break.

(Whereuron, a snort recess was taken.)

MR. LEVINE: 1I'm going to talk abou-~ safetv.

And I'll say at the keginning that for a long time I didn't
feel we needed them because :chere are a lot of things vou
can do guantitatively to make the regulatory »>rocess more
rational, =--

DR. LEWIS: Less capricicus.

MR. LEVINE: Less capricious. With cuantitative
risk assessment tyre meets without having safety goals, but
then there are some things ‘rcu can't do withoﬁt safatv
goals thatc are suanz=itativ sd I'n going %o giva sorme
examz=les of »oth so voun can s2e¢ what I'm talkine about.

I already menticned the auxiliary fzedwater study
we made., e looked at -- while I was in the NRC. So this
was dcne at the TM -- when the NRC suddenly noticed that
the feedwater would have a orofound impact on safaty of
zlants, even though WASH=-1427 had shown this some vears aco
before that. We looked at 25 different reactors which
characterized all the operating Westinchouse and combustion
engineering reactors. It was a verv quick study. It was
dcne in two weeks to lock at 23 systems. It was done juss
looking for the o%vious failure marks, ané not lookineg fer

L |

all the subtlaties.

173 |




It was found in fact that there was an S-curve
0f == numbers of svstens versus probability of fa'lure,
vou 3ot an S-curve., "“here there were some half dozen that
were vervy, very good, had very high failure -- very low
failure gorehbakility or some half Zdozen that were vary, very
bad, like two orders of magnitude higher failure probabil-
ity, and then there was a spectrum in between, and it was
clear then that that was ancther hasis on which the WASH
1400 extrapolition from two reactors to a hundred was
wronc., The slurrey svstem had cne of the more reliable
systems and the NRC cromptly issued within a month orders
to €ix un the other svstems, to make them more reliable,

th3at ¢2n ce done without safety 7oals.

I« involves knowinag the imsortance of thcse aux-
iliarv Ieedwater systems and acciden* secuences that are
tyoical of mest PWRs, and, vou know, whataver ?WR vou have
auxiliary feedwater has to -e an imcortant -- so that's
the way to do it.

Another to=ic was some years ago new four NRC

staff members raised 15 issues that were sucnosedlv relatad|

to reactor safety that wers not -eing addressed well in =he

regulatory procaess, and we were asked to analvze that bv

l
|
|
|
!
|

Senator Glenn, ard it took us about =wo davs to understand

the issues because as you talked to the rteocvla they kent

changing. Finallv, we pinned down what the issues were.
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Five of them had nothing to do with safety.

Thev were rrocedural. The other 10 solit into two cate-

cories. Accident secuences that had no significant releases
1

of radicactivity, so they were really of not any real con-
cern to safetv, and the others were accident secuences that
had a lot to do, but have large releases. 3ut the items
thev were worried about were way down the orobability
chain, after the core had already melted, so they didn't
affect the risk at all.

You can dec those kxinds of studies without guan-
titative safety. Jus:t have to kxnow what reactors look

like, sort of. Another example are the so-called NRC

Y ey
- cre= -

%i3%3 a lizst ~% 133 unresolved

u
0
1
w

ganaric safaty is

ensing srocass, left over

i

safetv issues that ars -- 1li

.

from the licensing srocess, and again we were asked by

Joe Henrv to take a quick look at theose and a one, Cne l

study said there were abocut 27 cf those that were important
to safety and the other hundred and some didn't matter,
and so we got rid of those, except the NIC is still carrvin

them on the scoks, because it makss work for secdla.

SSENEPY . S ——

DR, LEWIS: Mavhe because they don't have a

standard for throwing them off,

MR, LEVINE : These are thrae axamoles of the
xinds of things you can do with these teciinigues without |

a safety goal. On the other hand, when you get toc the

R




138

<~ O W o

10
n
12
13
4
15
16
17
18
19
20

(4

24

kinds of things that the NRC is now talking about, having

minimun sets of engineering safety faatures, citing criterinm
which decousle sozulation density frenm engineercd safesv
faatures at nlants, -~ there's no way to consider theose
kinds'o! things unless vou have a safety coal.

Yzu rave to say here's what vou're trving o
meet, what are the alternatives ways of mesting them, dc.s
the addition of this add anvthing, or doesn't it, or where
i3 your reactor with resvect to the safety goal.

In fact, mostly you'll find the reactors that
exist as currently designed are within most of the nrorosed
safaty goals, so you wouldn't have to hava all these
rule-makings. I'm not the onlv one who's said &£kis, T=3
American 'luclear Societv said this. The Amerizan ‘luclsar
Society has said this. One needs these things to hel> keepz
the ragulatory nrocess from heing even more ca»rizious. So%
I think we keep guantitative safety goals. Otherwise, the i
regulatory process really doesn't ¥now where to stco. It ;

will just keep adding things and adding things and adding

.
-

r

“ings, thinking that thev mav be imnrovements in safesy
without even knowing them, and not knowing whether thev're

-

neaded or not.

DR. XOUTS: They tell vou whera vou draw the line.l
-

OR. 3EYEA: It devends on where vou sut the

safatv standard, doesn't it? I mean if I nave a gquantitative
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goal which is 197 to minus 12, then it seems to me that --
MR, LEVINE: You'll hazve to do something to meet
it, yes. You may change the design.
DR. BEYEA: So you're assuming that you're coing
to set the safety level at a level --

MR. LEVINE

Noe. I'm not assuming anvthing
about where I'm going to set them. I simply said that
those who have prorosed them, of whom two are sitting here,
those were nmy proposals. The ACRS gecal, thev can all ke
met by most -- with few exceptions, vou know =--

DR. LEWIS: 3ut what vou said is independent of
whether thev can all he met, hecause thev do tell you where
to stop. 'harsa thev tell vou mav be irrational, =us &heov
tell vou w here £o stovo.

DR. MAZUR: Saul, given the uncertainties, is it
really clear when vou can ston?

MR. LIVINE: Well, vou know, that's a tough cuas-
tion. You do these risk assessment by making your Lest
estinates and trying tc assicn uncertainties to as many of
Darameters as vou can, and crovagating these uncertaintiss
through the whole »roblem. So far no one has done that.

Je hava proragated uncertainties throuch there; we have
coured them ocut. After “hat, some neonle are unwilling
to estimate, and so forth, LUt You come out at least with

vour best e@stimate and an uncertaintv range.
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DR. MAZUR: I understand, I think, what you're
saving, but it just seems to me that the rationsle vou've
given was a very convincing one. Still basically Aenends
on their seinz a fairlv unambigucus chain of inferaences
to0 say when vou have in fact reached the guantitative
safety coal, ani to the extent that vou don't have that
unambicuous chain, then it seems to me you'vae got the
same oroblem. You're under pressures to ¢o more and mere
to make it more and more --

MR, LEVINE: %Well, bBv the unamhigucus chain of
inferances, vou mean a codifiaed way of doing the risk

assessments.

LE5 B & » v 1 : : " &~ s
92. YAZUR: VYes, or else very limited uncertainty

ran<a.
MR, LEVIMNE: 'all, this has heen recognized and
the “1IC hag tried to get a codified wav <€ doinc it. 1In

fact, =here is a PRA procedures guide beinc written %o try
to “als =cdifv this, hut it's 7oing %0 e a lonc time he-
fore it's codified tc the same extent as the AS!E coce.

DR, MAZUR: 3u% even then you're under oressure
to reduce your confidence limits further and further.

OR. JOXSIMCVIC: They reflect the state of
ktnowledge.

MR, LEVINE: You're not under pressure tc reduce

them hecause vou in fact cet a verv useful result dutting
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down your best 2stimate and “he best estimate of the uncer-
taintv allowance.

D2, MAZUR: I think I follow that, but I aquess
what I'm saving is that vou can say that withi:. vour rance !
of uncertainty vou %hink vou have proudly achieved that
goal, but scmeone else can savy, "Well, but, vou kxnow, part
of your range of uncertainty lies cutside that goal," so
often seem to te doing more ~--

MR. LEVINE: The first cuestion, of course, will
be we don't consider sahbcotace a risk --

DR. MAZUR: Yo, I'm not even =--

MR, LEVINE: Are vou thinking about the thincs
we do consider?

DR, 'AZUR: VYes, what vou do consider.

MR, LEVINE: People can argue with the analysis.

Thev can sav vour best estimate is wrong or vour uncertaintn
bounds are too narrcw or what-have-you.

DR, MAZUR: Or ¢n take this as our -- start talk-
ing --

MR. LEVINE: Yes.

DR. MAZUR: 1I'm sorry I can't sull out the »age
immediately, »ut there was one examnle where -- talked
about nuclear and Canvey Island and coal and it showed that
while nuclear's rance had one ond over the limit and the

other end not -- and to the extent that that is not an
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unusual occurrence it seems to me vou'd de under oreciselv
the same pressures to refine that analvsis or do more to
the reactor to insurs that the whole rance is in it. It
seems toc me it's the same bind that vou're cnncerned ahout
MR, LEVINE: It could be.
DR, MAZUR: I don't see that meving quantitative
would cet vou out of it.

MR, LEVINE: Intellectually it could be. Prac-

tically, I don't think it is that way because I think, from|

what I know %today, the nuclear risks are very nuch smaller

1]
'™

than all other accident risks and it will ke accect in

fac=., A competent analvsis will show that vou're below som§

=2 faev aoals.

DR, MAZUR: That's assuming, of course, that
the criteria, the coals are set --

MR, LEVINE: It derends on what criteria.

MR, SALISBURY: Alsc PRA is so much mere an arca

-
..

!

!
|
|
|

i
|

science. There are fawer necvle who could »e xnowledgeable)

snoush to challence then.

DR, MAZ2UR: All vou need is two zecole %o maka
an argument over it.

CHAIRMAN XOUTS: Well, is there anvone who wants
t0 take the 20int of view that we don't need gquantitative
safety coals?

DR, MAZUR: May I take a third ocint of view?

|

|
|
|
{
8
|
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I would like to say that it strikes me that it is an em-
sirical auestion that one can't really decide a criority

as we're doing now, and that seems to me that once one

decides how one gets to the coals it then becomes an issue

as to whather or rot thev're useful, and they mav be, they

may not be,

I+t may be that using any of these methods we
come across with scme kind of numbers, such as are here,.
hut in trving to imolement it, either as background or
as applied to this specific thing, we find acain thers is
so much ambiguity in deciding whether the hardware is in
fact in conformance with the goal. That may get heggoed
dewn and it may turn out that we're less usaful than wve

ware before.

Thera is after all a standard for better or worse,

We have been muddling throuch with this other aporoach for
all these vears,
MR, LEVINE: We “ave stonoed muddling thrcugh.
DR, MAZUR: We mav well have stooped -- if we

wad such quantitative goals in orocress in the last fow

|
!
|

vears and the same zvents happened, we may well have stopped

the same way.
I'm not sure that we've stopped hbecause 27 the
-- there were guantitative goals there.

MR. LEVINE: I think =-

|
!
l
|
|
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DR. JOKSIMOVIC: 3ut the trend is ¢:.is way,

DR. MAZUR: Well, that's because it's reactive.
If you've gone one wav and YOu run into a prehlem, vou'll
g0 the cother way,

DR. JOKSIMOVIC: Yo, it's not only reactors.
It's the chemical indu;:ry, aircraft. You know, it's juse
going across the hocard,

MR, LEVINE: The basic prohlem is owrers and
investers can't he sure when they want to start a projecs,
but thev can deliver it on time, on cos:, and with a known
rate of return, and a big contributer to that is new the
requlacory process. In fact, last year --

DR. JOKSIMOVIC: Overwvhelming.

"R, LEVINE: == was talking ahout 15 vears with
2 total time -- when a utility decides to huild a reactor,
it will he onerating == €inmancial cvecles go in 1%-vear
Periods.

OR. LEWIS: Scon it will be decommissicned hefaras
it's finished.

OR. BEYZA: So how manv vears 4o vou attributs

%0 the regulatory process in terms of delav?

|
!
!

. : |
MR, LEVINE: I don't know hcw to answer a question|

like that. I'm just telling vou that men like Sol 3urstein
just can't plan anything.

MR, BURSTCIN: I guess it varies from place to

|
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olace, but certainly right here Diablo Canvon is an excel-
lent example, or an infamous examnle, and I guess I'm

troubled akbout the value or the need for muantification

e ——————————aa]

of safety coals in the light of the new nuclaar clants
that are going to he orderad and olaced in servicas, let's
say, in the next decade or two.

It seems to me that there are sc many other
uncertainties in this world that I know of no electric
utility who is waiting on a safaty goal in order o rush

out and olace an order for a new nuclear stean suppely

sy/stem,

If we are trying to validate perhans the existing‘
facilitias and their decree af safaty wv some gquantificatisn
then perhans the axercise is worth it, If we'ra see'ting
to set guidelines for future nuclear plants, we mav b
ievoting resources to something that doesn't require it. E

DR. MAZUR: What hacvens if we set numerical
goals and for some reason =- I %now manv of vou don't
consider it olausibtle, but just for some reascn in the nexs
17 years it turns out the plants would he thought =-- would
have met those goals by exverience turn out not +0 1ave
met them, but yet they weren't so terrible. Micht have
Three Mile Island-like incidents with higher probability

than anticipated beyond the agcals but in fact, vou know,

when you reallv look at it thev weren'st all thas aw?ul in

- .
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terms vf nublic health and whatnot.

What does that mean? Dces that mean bSecause

we've exceeded those goals we have %0 go shut them down, °r
does it mean well, let's just re-do the 7oals -=-

MR, LEVINE: No, no, neither cne. It's what I

|
said tefore, that vou do a cost henefit analvsis to detcrninL
whether it's worth fixing the slant or rot. E
DR. MAZUR: Mayhe the acals weren't set as a i
cross tenefit gocal. Mavhe -- i
MR, LEVINE: The goals have to include cost |
benefit. That's one of the elements of the goal. {
DR, MAZUR: GSee, now. That's a specific coint E

¢ visaw that cthers may not agre2 with.

|
o LEVINE: Zxcusae me. We're going to talk abc::i
what ougnt to0 be in the coals ané == or not toc he. :
DR, MAZUR: Well, that's certainly a principal

Position, I'm sure, but one could visualize an implementation

of goals that didn't have a cost -enefit analvsis, and then
again, we might be taking a loss. Whereas vou see the bene-
£it in having the srpecific goal, so vou %now when you re
there, the other side of it is if you have a scecific geoal

vou kxnow when vou're not +'erae,

That might bring about costs that are almost formalis

i i

tic~li%e, oreserving snail Adar<ers, “ecause it is clear in

the book that's an endancered svoecies. Ycu can't endancer

..
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it, even though bv a lot of other considerations may.e
it isn't that big a deal if vou 4o or don't endancer it.

I'm just savine that it strikes re as verv
difficult to knew whet' er it's coing to he useful or not.

I surely don't have any ohbjection. Thera's nothing that
suggests to me that it's clearly a had idea, and if
anything it seems the weight of the arcument is on the
other side, that it orobably is a good idea to some extent,
but I just think there's so much uncertaintv thers,

CHAITMAN XOUTS: "“e have agrearent with cre
reservation that even if you 7et them you may £ind real
obstacles to anolving therm,

MR. SALIS3URY: It saeaems like we're assuring that
safety ooal has %0 he either cualitative or cuantitative
and there's can't be elements of both.

CHAIRMAN KOUTS: I don't think that was immlied.
In fact, I thoucht we'd even agreed to =-- if we have
Juantitative safety coals, they should be a structure under
a gqualitative statement.

MR, LEVINE: In fact, they will not replace the
existing set of regulaticns, which will be gualitative --

MR. SALIS3URY: I was thinkincg more in terms of

veu might have a cuantative goal and you might have cther

kinds of gualitative -- I don't know if it's a comron goal, |

Sut requirements as well. You might sav, "Vell, vou're
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going to have %0 have a containment. You're coing toc have

to have so much area around the slant decdicated to, 7ou
%now, without any population:

MR, BURSTEIN: FSxcuse me, I cuess I lost some-
thing in translation. [s it the consensus that the addi-
ticn of a guantitative safetv goal development, that
oromulgation is in addition to evervthing else that now
governs safety considerations?

MR. LEVINE: Nect in the licensing srocess.,

DR, LEWIS: We know you're asking for iz, but
we'll turn you down.

CHAIRMAN XOUTS: Just interject --

.- - s Pares -
-

ts GV el s c=in’t that will te a verv hard
2010t %0 Traserve.,

MR. BURSTEIN: I think that you might reserve
sore time for discussing that in the future.

CHAIRMAN KOUTS: You asked a cuestion earlier
abocut whether =-- how much time does the reculatorv <rccess
add ¢o licensing? I think we have one instance that will
help, and this is Shoreham. Now, Shoreham has been on th
socks a long time, and the present dasicn of Shoreham is
supposed to be a twin desion to Millstone 2. !tillstore 2
went into operaticn about two vears go, I believe,
Shorehanm is likely to go into oceration about 1985, Now,

.

I don't kxnow how much the regulatory nrocess added %o
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Millstone, but it certainly added five yvears more to
Shoreham than it added to Millstone.

DR. BEYZA: That could have been intervencrs,
not necessarily the requlatorvy --

CHAIPMAN XOUTS: Intervenors to some extent, but
that's nart of the requlatery orocess toc and most of

what's been added has hean the result of things that have

some along. You delav the orocess a little »it, and in that

little bit of time that vou add more things come aleng, and
tais is preciselyv what's haprened at Shoreham; new seismic
requirements have come along, fire racuirements., Thev had
to rio out a lot of stuff and zut in more stuff. There
havs hagn the ™I 3dl-nns. All o0f this has added somethinc
likxe five vears to Sherehan.

22, BEZYZA: I thoucht there was a study that was
dene by the NRC to look into the averace delay, years of
delav,

CHAIRMAN ROUTS: You may he sure tha% it carme out

MR. 3ERNERO: I was just gqoing to sav that sceak-
ing as a resource rerson [ assure you that if we examined
the sources of delay in the licensinc nrocess it ain't us.

CHAIRMAN XOUTS: EHal, just two things -~

MR. 3ERNERO: The ACRS.

DR. LEWIS: I just want to make twe things -- one
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is in response to Scl 3urstein's comment about the large
number of plants that would be ordered in the next decade
or two. That same ncint came uc at a recent svmposium

on olant standardization in which “I®C took the vosition why
worry about it because, after all, nohody's ordering any
plants anyway, and these things tend to be self-fulfilling
prophecies because I defer to vou on your Xnowledge cf the
industry but among the people I sneak to, the overriding
issue is nredictability, not the level, »ut the predictabil

ity of the process, and both plant standardizaticn in my

view and quantitative safety coals in my view are contribu-]

tions to the predictability of the process which is part of

a long term nrocedure tn make it less cazricicus and ~cra
rational, hut that shouldn't e just &rea%ts2d lizhtly juse

hecause there are not manv zlants conminc on -- that's
nDoint one.
Let me just say %0int two, which is a real

guickie, There's a fourth view under gquestions to which

-

|

thers was a ves or no answer should thers ke a gquantitative)

safety zoal. I would rather ohrase it should there he a
stated or an unstated guantitative safetv goal, because
there is now a quantitative safety coal, because decisions
are made whether to license plants. It's just unstated,
and it's not even aqgreed on among peonle, but in the last

analysis the peovle who ultimatelvy make the decisicns, you
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know, have some standard in mind that's unstated.

CHAIRMAM KXOUTS: =-- precedent standard.

DR, LEWIS: 1It's better to state it.

DR, WALD: I have two aquestions which ralate to
the issue of why -=- whether we need a guantitative safety
70al, and, cne, I'd like tc ask Saul, reallv, hecause
initially this morning vou spoke ahcut two purposes for
the safety goals; protect health and safety and make the
regulatory process more rational, and in your discussion
this afternocn I think you certainly supcorted the second

£ these. I reallv haven't heard whether or not thers:
will be an improvement in anv wav in the »rotacticn of
N2alth and safety as a result of a quantitative safatv
goal.

It seems to me this group would “e remiss if it
doesn't have some view on that subject

MR. LEVINE: Improvement in the existing risk.

DR. TALD: An effect cn the orotection of health
and safetv.

R, LEVINE: 1It's hound %0 have an effect tha+
should be teneficial because we'll ¥now better olants are
Meeting those goals or not. MNow we have no coals. e
have no idea what the prokability of accidents or the con-

seguences are in the current requlatorv orocess. All this

is cutside. All the things we know about that have occurred
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as ¢ matter of research from outside the raculatorv orocess
- |

And ignored bv the reculatorv oroc=2ss until recently.

Now, there are other risk assessments being done
2y necola hecause the reculatorvy nrocess got in trouble
and couldn't answer some tuestions, so =h v asked for risk
Assessment to be done on these hich oooulation densitv
sites, so cf course we'll xnow more.

I'm not sure that the lewvel of protection will
2e higher, althouch I can give ysu the example of the
auxiliary feedwater systems and the example of the 3MJ
reactor, bHoth of which had been fixed to make the safety
of the opublic better than it was before.

OR. WALD: 3ut that vou said was an examole of --

MR. BURSTEIN: Outside of the safetv goal.

DR. WALD: Something that didn't meet the safety
goal, the feedwatar study.

DR. JOKSIMOVIC: I think we can say that the
safety is going to be improved as a result of this.

MR. BURSTEIN: Excuse me. It seems to me that
scmething i3 inconsistent bSecause I heard Sfaul Levine say
cefore that practically all the plants he has looked at
would fall within some o0f the numerical numbers of lasvels
that he would like to see. ‘low, what I understand that +o
mean is that going throuch a quantified safety gocal and =hes

PRAs associated with it will give you the assurance
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that you have met that target which you now perhaos do not

have. 3But it won'‘t change the basic level.

DR. WALD: Well, that's the issue -- that's what
I'm trying to kring out for the record. Because the expec-
tation that will go with this if we don't address this will
be that theras will ke some sort of a change and prasumakly
imorovement in health and safety as a result of the estab-
lishment of a safety goal, and it may be rather that it is
an extension of this, making the process more rational, that

we'll know hetter what we're doing rather than that we will

be ahle to do something better. This should be distinguished

here =--

CHAIRMAN RXOUTS: I think 3¢k has the =-

MR. BERNEPO: Yes., I'd like to cualifv something
Saul said or disagree with it, devending on whether he
agraes with my qualification. Saul says that most olants
would meet the goal. I would rather say that most goals
srovosed, such as the ones in the ACRS revort and others
as a general matter constitute cgoals that are reachabla by
most plants if one looked at the olants and made sure they
didn't have outlvers in -- more peculiarities. 2And the
point is that the state of the art of reactor design is
caPable of meetina these goals. There is excellent rsason
to helieve that larger »ooulation of plants which haven't

“een scrutinized have neculiarities in them that may »ut
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them above the coals;

that is, Dose gresater risks, and

roem
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that the improvement in public health risk will conme
normalizing them. 1In other words, taking the stat2 of the
art and removing the bugs from it rather than the safety
gecal kbeing the aegis for changing the state of the ar: to
a still safer level of desion. What we have is a reactor
design which doesn't obtain the full safety capability
that's there bhecause of peculiar -- we've had -- the auxil-
iary feedwater study had a major vulnerability in steam
turbine driven machinerwv, which should be able to work
without electricity.

A larce sump there, steam driven and elaectrically
sower lube oil oump on it or radiastcr cceoler. You know,
and you say, "Tor Christ's sakes,
don't do that; hook the chain on it and make it drive its

own ccoling water, and it's a straichtforward thinc *o

——

e

remove that, great improvemen: and reliabilitv for a rela-
tively trivial cost.

OR. WALD: So, in effect, are vou saving that
we'll have a mcre soghisticated gradine system bv which to
assure ourselves of the absence of -- things which couléd he

met with the current state of the art, but might not, as

we don't sick them up as readily.

DR. BERNERO: Deon't, in my experience.

DR, MAZUR: At the rist of heins overly

.‘.
0
8]
]
b
[




w

wn

F

v ® N o wn

10
"
12
13
14
15
16
17
18
19
20

21

24
25

193

I would remind you that our stated purpcse is not to
improve health and safety, but to make the reculatory
process mcre, cuotes, “"raticnal.”

CHAIRMAN KOUTS: There's a first line te that,
which is to orotect the public health and safety. Unless
you fsel it's not safe enough. Now, here is an instance
an outlyer was found.

MP.. S3ERNERO: More than one.

DR. MAZUR: 1I just want to emphasize that to the
extent that we formulated an answer to that first one,

I was rather careful to see if I got it. It didn't make
mention of imnrovine health and safety. It didn't say

imprevins. I taink it said protect. It says in terms of

e

rationali%r, which we 1aZ2 trouhle, if vou recall, agreeing
on what raticnality was.

CHAIRMAN ROUTS: Well, going hack to the initial
gecals, initial zoals were twofold: to orotect the 2ublic
health and safety and %o make the recqulatorv sSrocess more
rational.

DR. MAZUR: 1o, those were Saul's twe ccals, but
if we wanted to do that we've got a whole bunch of things
if we co with what esach person said.

CEAIRMAN ROUTS: I thought we'Zd agreed on that.

DR. LEWIS: I'm comnletelv confused. I don't

se2 how vou can make the reculatorv orocess more rational
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without improving nublic health and safety.

DR, WALD: That's so, I think we agree con it.

I think that should bhe said. I cave vou the exarple this
morning of an imorovement in the reculatorv orocess that,
at least to many ceople's view, diminishes public health
and safetv.

ODR. LEWIS: 32ut I can give vou exanmples in which,
you know, in which an improvement of understanding would
improve -~ helo the public health and safatv.

An outstanding example is a place wheras tha N2C
has been devotincg a great deal of effort for manv. nany
vears against the advice of many, manv conﬁi:tees like

-4 LI 3 e % » . . ‘. msst- T 3 & ‘s aam Vel
this. IT'm thinking of the ECCS, in which &us - ralth
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and safety was certai
YR assets away from the thinas that ultimatelv led to
Three !ile Island, and if the gquantitative analvsis had
been in place, resvected and used just within NRC, it would
have conceivably have prevented an accident, inevi.ably
doing things well as to health.

{R. LEVINE: In fact, the risk assessment aporoach
that identifiad the need to do more work on operator
resoonse and --

DR. LEWIS: Sure.

CHAIRMAN ROUTS: Just as an aside, I don't think

this diverted any attention anvwhere, because *=hat SUptsTt
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of the program would never have been there except for the
ECCS issues.

AR, LOWRANCE: A question of clavification
addressed, perhars, to begin with, to Mr. BSernero. You
mentioned a very good example of the steam-gowered plants.
I wonder if we aren't letting in too much blur hetween
cuantitative establishment and pursuit of goals, and ana-
lysis, that is, good engineering analvsis, hazard analysis,
and so on, of a plant design. I agree that such analysis,
and just basicallv what I would consider to be simole
ancineering, ethical engineering design, would try to catch
those kinds of »nroblems, and you'd use a whole series of
game »laving, modeling, and all those kxinds of things to
try to find flaws in design.

I'm not sure that that's tied. I don't see how
i='s tied to the establishment of overall cuantitative
or other safety goals. "“Would you speak to that, perhaps?

MR, SERNERC: VYes. I'4d say it would be tied.

The use of a quantitative safaty coal forces vou to use a
nroduct effaective, rigorous analvsis. I can 2o0stulate an
example where the turbine-driven zump with the AC powered
lube 0il cocler makes sense in a cower plant where the loss
of electrical oower is very, very, very renmcte, and the
desicner's interest is in diversity of tvoe cof purmp where

he's more worried about the tyoe 0of pump beinc the problem

-
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ump, and I think that was

than the mod2 of power of the

0

o

of tyve of sump. Then it is not a stupid thing to do
o have an AC nowered lube 0il cocoler because electricity
is sresumed to ke available.

I think the use of a cuantitative safety soal
forces the analyst not to presume things, Sut tc cuantify
his oresumotions, his assumptions and --

DR, LOWRANCE: So it's not the 2xistence of a

goal itself that is so desirakle, but that that gocal has

DR. JOXSIMOVIC: == tool =-- that oroduces a
discinlined, svsteratic construction asproach.

DR. LOWRANCE: Yes, hut that doesn't ZJecend on
thers teing a cuantitative safety coal.

CR. JOXKSIMOVIC: Right.

DR. LOWRANCE: You could do probalistic analvsis-<

MR. LEVINE: Yes, it dces, and let me tell vcy

why. In this particular accident -- most engineer safety

f2ature svstems have been analvzed, have a failura orokabl

of cne in 13 %o one in a hundred thcusand o0 turn on =--

there's only one system, that's one in ten, and it's

acceptable. It doesn't chance the risks vervy much. There

are one Or twec svstems that are near one in a hundred

thousand, and the bul* of them fall in the one in a hundred

orobably true in most nlants, that the guy was more thinking
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to one in ten thousand, and the guestion is what should a
particular system be designed to meet. It turns out the
auxiliary feedwater svstem could really be designed for
arcund ten to the minus four, not around ten to a minus
two -- fantastic implication on a risk, and the safety
goal will ferret that out.

The safety cgoal in conjunction with PRA will
farret that out.

MR, BURSTEIN: In fact I don't disagree with
that, but vou could still do that same analysis, I think
rather effectivelv, without having a goal in mind.

MR, LEVIMIE: In fact, we did it, and the way
we di2 it was to sort of aszums that all plants ocught to be
atout as cocd as WASH-1470, ':ut that was dcne on a corzara-
tive hasis without knowing where the =--

DR. LOWRANCE: So your ==

MR, LEVINE: -~ could be.

DR. LOWRANCE: == problem is in comparing differ-
ent nlants. It helps to have some level against which to
measure the alternative design.

DR. LEWIS: Also the other ooin%, that enforces
ricor on the svstem. You're right. The rigor can ke
there without the end goal, but the scal enforces the ricor.

MR. BERNERO: I think it would he aporooriate

h
h

to offer further clarification from an existing case richt
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now where we have a prohablelistic risk analvsis that
demonstrates the role of a goal as against merelv doing the
analvsis, hut there is a plant for which we've done a
prohahlelist risk analvsis, and -- of the whole plant --
ané in this system, auxiliarv feedwater, and some corollary

or ralated svstems. We have detarmined that the entirs

U
[

ant has a »rohabilitv of core melt, serious accident, of
ten to the minus four per vear, and it is tied up in the
auxiliary fsedwater system and the DC pewer control svstem
and the AC nower backup, you kxnow, on-site backup systen,
in suktle wavs,

Now, this is after the lube cil sump has been

i3 ==ma= «he AL dernendencies of a turbine-driv

w
o |
\)
'l.
8}

3, "Mat wa're left with is a plant for the auxil-
iars feedwater svstem that has but one mctor-2riven,
eleciric motor-driven pump and one turbine-driven »ums,
and but one NC bus that controls the turhine-driven cump,
and but one AC generator that powers the electric motor-
driven pump.

The combination has a limit on it. You knew,

there's just, just so much you can do to that, it's just

so reliable. 1A safety goal is neecded to be able to sav
optimize what vou have or nc. Go out, Sol, and buy another
pump and stick it over there. You need another sump.

That's where a safety coal would come in, is to draw that
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line hetween making the hest of what vou have or, as in the
case of this plant, where the system is »otentially mar-
ginal to sav no, tha%'s not enouch. ZIven the best of what
vou have isn't going to be encuch. Click it up one more.
Add a second electric motor-driven nurmo.

DR. LOWRANCE: Jus% one small aquestion.

CHAIRMAM XOU™S: You mav ask one small question.

DR. LOWRANCE: There are a lot of them in my
head right now.

MR. BEPNERO: Yo intellectual ones, thoucgh.

Cnlv small cuestions.

DR. LOWRANCE: 5oes hWavinc a safety coal in mind
help veu decide wherz tha wea: 20intz are in %-a2 system?
That is to identifv that svstam that nesds a=tantion or
upgrading as compared to other »arts of the machine.

DR. JOXSIMOVIC: The PPA dcoes that.

MR. LEVINE: Safety gocal in conjunction with
PRA will do that.

MR. SERNERO: Yes. Except that if vou do the
orobaklelistic risk analysis thorouchly you're going to get
the hichest threat, the second highest threat, the third
hichest threat, and you'll keep seoing down that list.

Now, vou have scme sort of imelicit goal where vou stcp
counting, but the goal is just going to tell vou where to

draw the threshhold of accentabilitv.
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CHAIRMAN KOUTS: All right. 'r Bevea?

OR. BEYEA: VYes. I'd like to say that I think
there are manv things to gain from a cuantative target for
safety. I aoree verv much with what was said, that it's
obviously verv useful as a tool for discisline, discinlining

thinking, and I think it will lead to ferreting out a number
of safety problems. I think also that the idea of havinc
a specific target will lead desicners t2 come un with sone
very cood safety ideas that would nct have come up otherwise}
I think it would allow for better intecration cf
safety design to -- into the olant design. Anvhew, I éon't
want to give the impression that I think that means that
quantitative safety goals shcoculd be used so tiat we i

the present designs are good anouch. I don't %hink shat's

true. I think that there are a number of useful, cost

A0

-

factive methodologies that -- a number of cost 2ffective,
useful additions to safety stratagv that could be implied.
For instance, venting, passive spravs, sotassium
icdide. So I want to go on recerd to sav that just because
I think that a cuantative safety goal is a good, useful
idea, it dces not mean that I agree that the levels have
been set or sufficient for protecting oublic safety. I just
want to make that clear because the statements that 3Saul

has made implied that ==

D]

1

R. LEVINE: I said I just looked at the goals of
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the =--

CHAIRMAN KOUTS: All right.

MR. LEVINE: That's what comes out of it.

CHAIRMAN: We're not going to discuss the gues-
tion as to whether plants meet specific goals.

DR, WALD: But the fact that =-- levels reguire --

MR. BURSTEIN: Back to perhaps what Niel was
raising befora, and what Hal said, I have ¢o -- there's no
cuestion in my own mind that I agree with the fact that
uncertainty is probablv the greatest factor that determines
whether we are looking at additional nuclear power or not
in this country today, and it is clear when we talking adout

aprlving safety goals to assure, or ¢o0 perhaps irpreve

tr
}-
.‘-
a

2u heaith and safety, that the only way we car do that
with the »lants that are now overating and the ones tihat
are heing hbuilt is to consider their hackfitting or their
retro fitting to correct some uncovered deficiency, or
where the henefit of that correction is worth the activity
to correct or imorove, and I think that's the only way
that I see us getting any different standard of osublic
health and safety in a neriod of time hefore a new cenera-
tion cf nlants go throuch the licensing and construction
nrocess, and I don't see that takinzg olace in seriousness

until the lata 37's or hevond the vear 2171, It will take

us 2erhaps the rest of this decade to install the slants
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that are now being built. If we start crdering slants

‘W

undar a new incentive and a removal of manv uncertainties

.

:

they certainly will not come on line kefore that nericd I
menticned.

I have no desire %o avoid bringinc order or
oredictability to the process. I'm acain concerned wis!
the urgency of achievina that in the light of some of the
other priorities we have consistent with these future neads,
and if I have a perhaps analogv, we talked about locking
at the big breaks instead of the real world tyme thing,
and here we are concentrating on coals and stuff, and

perhapss in defarence to sometiing that may have higher

develop improvements to those tarsets as exqeriance and

accident, and more sophisticated analvsis allows us to do

DR. BEYEA: We've met the safety ccals?

{R. BURSTEIN: Sure.

DR. BEYEA: How do we kxnow that?

MR. BURSTEIN: Perhaps because of the overatin
history and the impact on public health and safety from all
the plants have -~

CHAIRMAN ROUTS: 1I'd say by definition veu've

met the safetv goals because the finding has heen made
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in every case2 that the Atomic EZnergy Act ras been satisfied.
MR, BERNERO: This is the matter of the safety
goal is a revealad standard of licensinc regquirements.
Whether *hat translates into a coherant, homogenecus geal
for all reactors is the cuestion.
DR. JOKSIMOVIC: I think at this point, if I
may interpret it, we set the goal very hich. 'ie may be
on the way to meet them, but to have them demonstrated --
we have not.
CHAIRMAN KOUTS: Now vou're talking as if differ-
ent goals have been set than have been set in the past.
The onlv goal that's been set in the vast has been pre-
sarvinc th2 sublic health and safaety of the oublic, and
in =-

ng =--

..l.

MR. LEVINE: In each case, the finé

CHAIRMAN XOUTS: In each case the findinc has
been made, and so --

DR. LEWIS: 1It's actually not putting undue
risk on the public == whataver thev're due.

DR. 3EYTA: We prohably won't know that until we
have cone through the history of nuclear error whether
we have in fact met the oriaginal intent of those veocple
who were interpreting undue risk in the acency.

AHATRMAN ROUTS: I think we've beat this whole

subiact as much as we can. And we now have an injunction
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given to us bv the Commission %o do an corderlv revisw of

safety coals that have “een nrooosed, starting with the
ACRS document. Ané I think we might mova in%o doing ore-
cisely that. I think we have some very good useful back-
ground discussion, have arrived at sone conclusions,
which oucht to be very heloful in what follows also.

I think I would like to taks up this discussicn
and document the first guestion in it related to Panel A.
This is just what are th gey characteristics of th
approach to quantitative safety goals orovosed by ACRS
and see if we can agree on our understanding of what these

characteristics are.

o
"

e se*t in =he ACRS scherme on thr2e £hings|

3 a

hae

im

W
(R

Tirst is accident prokabilitv, second is individual risk,

(9]

third societal risk.

In each of these cases there is a goal level and
an upper limit. In addition to this there is an Alara
Concept for determining when changes should be made tc the
plant. Now, if vou look on the tables in the ACPRS repore,
vou see a footnote in each case which says the upger
non-acceptance limit must be satisfied for extended opera-
tion of the new plant or for issuance of a construction
permit.

Setween the uope:” 'imits and the goal levels is a

discretiocnary range for case-bv-case consideraticn.
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1f things are in between the two, you decide whether or
not you need to make changes to the nlant, based on
some kind of risk analysis or cost benefit analysis.
If the risks are below the goal level vou don't have to do
anything at all. You're home free, unless, of course, you
can improve things meore by aprlicaticn of the Alara Concedt
As far as I can see, this is the essence cf the
ACR3S provosal. Is there more to it than this?
DR. JUXSIMOVIC: I would add just another zoint.
I think the use of integrals as ooposed to the limit lines
is, as far as I'm concerned, not a feature.
CHAIRMAN RXOUTS: That's for the societal risk.
DR. JOXKSIMOVIC: YNo, in general.

,

CUAIRMAY ZOUTS: Yo, hecause the individual risk

.

is set »

<
|
|

DR. JOXSIMOVIC: YNo. You look in Anpendix A
the way they calculated it, that's not the way they do it.

CHAIRMAN XOUTS: In the text, they talk about
the most exposed individual, who is the --

DR, JOXSIMOVIC: Right. That may have been the
intant, but that's not the wav thev calculate it, 1In
Appendix A they give an examdle.

CHAIPMAN ROUTS: In Apoendix A, =-- the coal case.

DR, JOXSTMOVIC: Appendix A, nuclear.

CEAIMAN XOUTS: Okav. On vace 175 under
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Individual Risk, thev sav the calculations presented here
are not strictly for the maximum exnosed individual, so
they say that they reallv have not done it the way the =--

DR. JOXSIMOVIC: Richt. And then when you go
and follow this, then thev definitelvy haven't dcne it.

CHAIRMAN KOUTSs. Well, dc they mean to or do
they not mean to is the question.

DR. JOXSIMOVIC: Well, I think we may have the
benefit of Professor Alrern's (chonetic svelling) presence
SO we may ask him --

CHAIRMAN X0UTS: !Mayhe tomorrow.

They certainly use integrals and values of the
societal risk.

DR. JOXSIMOVIC: 1It's a matter cf -- in the
aceroach that I have provosed, I have prenosed to use the
limit line which is somewhat different I supoose --

MR, SALISBURY: ‘Mhat is the sicnificance of
the difference?

DR. JOKSIMOVIC: 1Is now the time to talk about it?

CHAIRMAN XOUTS: About what?

MR. SALIS3URY: Significance of the difference
between the two. I don't know.

CHAIRMAN XOUTS: '“Well, why don't we talk about

o
= 2
o)
i
-~

DR. JOKSIMOVIC: I was going to suggest that for

tomorrow.
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CHAIRMAN KOUTS: I see these as the essential
features, at any rate, of the ACRS promosal. O0f course,
a particular proposal could pass every one of these, pass,
say, the first three of these, nass the first two and flunk
the third of flunk the second and pass the first and third
or whatever., That is the ability to oass two of these
requirements does not necessarily imply the ability to pass
the third.

DR. JOXSIMOVIC: Just for sake of clarification,
you mean accident probabilities, you mean hazard states?

CHAIRMAN ROUTS: Hazard states. There are three
nazard states identified in the oroposal. The first is one

cf limited iuel damage which relsases up to 37 2ercent of

n

the == 30 percent 2% the nobles. The second is an
accident which would release essentially 29 percent of the
nobles and I think 10 percent of the icdines intc the
coolant, and the third is one which would release subscan-
tially all the bad fission products into the environment.
DR. MAZUR: Two characteristics of it which were
very salient to me were one that I menticned already that
i= seemed to me the methodologv was nhighlv arbitrary and,
seconé, it seemed to be larcely devoid of equitv considera-
tion.

CHAIRMAN XOUTS: There are certainly no linmits

slaced on the dollar cost of accidents. Is that what you
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mean?

DR. MAZUR: MNo, no. The derivaticn of numbers
in all cases depends on whether arbitrarilv stated starting
soints, and I think maybe Saul made the ooint earlier, it's
very difficult to really discern the rationales for those
particular numbers in any instances.

So, I'm just using that -- my shorthand is
it seemed to me that it's arbitrarv. Nothing is quite
arbitrary.

CHAIRMAN ROUTS: Then I'm going to ask one more,
which might imply vour conclusion. The first of these

is realistic analvsis. It's assumed that the analvsis

£38lf i3 == v

O

u don't =-- vou nrasumably don't nut cen-
sarvatisnms into the analwvsis itself, hut =--

DR. MAZUR: Yumber three, tale three. Linits
seemed arbitrarv -- I mean thev're derived, but the starting
noints are arkitrary and, number four, I was struck by the
absence of equity considerations. That means thera 